21 FEB 2006 PYRROLO PYRI M DI NES AS AGENTS FOR THE | NHI BI TI ON OF CYSTEI N
PROTEASES This invention relates to inhibitors of cysteine proteases LE ;
particular to pyrrolo pyrinmdine nitrile cathepsin K inhibitors and & EB 200
their pharnmaceutical use for the treatnent or prophylaxis of = di seases or
medi cal conditions in which cat hep5| n Kis i rrpl [ cat ed Cat hepsin Kis a
menber of REG ] P POFYXTESTEIR: gOTEASES

cat hepsins B, K, L and np ous di sorders

i ncl udi ng inflammati on, " heurat oi d arthr| tis, osteoarthritis,

ost eoporosi s, tunors (espeC| ally tunmor invasion and tunor netastasis),
coronary di sease, atherosclerosis (i ncl udi ng atherosclerotic pl ague rupture
and desta | ' [
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t r anspl mitrile cathepsin Kn)xhlbm and tcﬂmlcu‘ phhlwmtﬁimhﬁsel fbn/&ettteeﬁmmt oY prbphylaxis of
corrpoungl of fornmu or. a phar maceutically acceptable salt or ester
t her eof dIfeaRFRQrdn chcwsdl!mnsw ichcgaghepsin s implicatedrein R is H | over

| kyl
gyc?/oalorkyl(BC&tﬁtf%ﬂéﬁ%? nhﬁﬁw%%mggggirig{lﬁd?%@%?s%g& s@ﬁ%{ﬁﬁly&s’u&t I tuted
by hal ocatliepsine By K, LS, alhkmare ifiplicateiGR valmmusaimar@emidcjmdmg\mﬂannnmonj ower

al kyl bstltue am no;- i.§ = Z) wher e is, H -C(Q NR3R4
- NH C( G;Jhc @(t@,art heitis DMWR%BC(‘WB?@(WCIahESE‘@% mr@mrmrﬁ
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| ower adds;alblltmtlm)yhutomnm disenkes, msmk&tdmywhseaﬁskmfectlﬁﬁs di&eusys:hmhl lryl,

;Cr @ ocycl oaI I -I al kyl, he ero cl heter ocycl yl -1 ower al kyI R4
is*H, Q}Pa dﬁgjr‘at&ﬁi Q?Fase%\b?‘l’ 3@%/‘"‘?11? WEEFIECHOBY. Ot acycl oal kyl |
C3-CG ocycl oaI kyl -1 ower al kyl, heterocyclyl or heterocyclyl-Iower aI kyl, or

wherein R3 and R4 together with the nitrogen atomto which they are joined
t o f or m an Akcordingly the present invention provides a compound of formula I, or a pharmaceutically

acceptable salt or ester thereof

R
, R4, X Sy .
N N¢|\7055N
R13

wherein

Ris H, -R2, -OR2 or NR1R2,

wherein R1 is H, lower alkyl or C; to Cyo cycloalkyl, and

R2 is Iower alkyl or C; to Cyp cycloalkyl, and

wherein R1 and R2 are independently, optionally substituted by halo, hydroxy, lower alkoxy, CN,
NO,, or optionally mono- or di-lower alkyl substituted amino;

X is =N- or =C(Z)-, _‘

wherein Z is H, -C(0)-NR3R4, -NH-C(0)-R3, -CH;-NH-C(0)-R3, -C(0)-R3, -5(0)-R3, -S(0),-
R3,-CH,-C(0)-R3, -CH,-NR3R4, -R4, -C=C-CH,-R5, N-heterocyclyl, N-heterocyclyl-carbonyl, or
~C(P=C(Q)-R4

wherein



het er ocycl yl group, wherein N-heterocyclyl denotes a saturated, partially
unsat ur gf. 8§29 aromatic nitrogen containing heterocyclic noiety attgchegB 2006
via a nitrogen atomthereof having from3 to 8 ring atons optionally
containing a further 1, 2 or 3 heteroatons selected fromN, NR6, 0, S, S(O
or S(0)2 Wherein R6 is H or optionally substituted (I ower alkyl, carboxy,

2ol oy b QB SR ook GV or it 0y 0 Y IOy Thele b the
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benzene or pyridine ring, and erein the N-heterocyclyl is optionally
l'i nked ihstesocyslyldoweralieflure with a 3 to 8 nenbered cycl oal kyl or

het er ocwe} i.Gy -9, 008 LE1 e, e I \ i 1, i

rember o it BRI er b s Flo e aliehl G CityPRRfeyl, G b ioatifh 16fier iy,
S(O or Heteddpcychyib or héterobfclybloser alkyl,ioned above), and wherein heterocyclyl
denotes a ri,ng _havi from3. 10 10 ring nenbers and containing from1 to 3
het er oatwlgwmaﬁpwn&m nifgoges atendy whichdhey B pBER 1 e 0N

defi ned wherein R3 and R4 are independently, optionally
substitu@%gg%lyégfygf nore groups, e.g. 1-3 groups, selected from hal o,

hydr oxy, wherein N-beterocptlikbdenoteSid saturati€l®, partiallymnsaramtddyorandinatict nitregen containing
tiongl | - dj -1 | kyl substjtuted am no, } | - |

A Ryt <" etreoRBE iy Slsrened Viat wibesrt o hintel iayig o o ine ufiws sptiveatl

subst i t Woh@fhik®@ TR, %&p%w&msmwmﬁﬁm NRE/GS, gi@bf 6103(6)9};%@ R6is

hydr oxy, | ower™ al koxy, or optionally nono- or -Tower "a

subst i t U etioptianably substitwedvdewer alkylRearbexya syl (ingluding otk foveerriafkiy] acylye.g.fprmyl,

royl t | yl def i ned ab . and [ ' ' |
Subst i ¢ el B SRBIHER Yl ah b enRolR) it st T o Suh w8 BB ¥ o1
hal 0, hyiudyclyFid opoRally fud¥®in PbicPelid sefidturd] esg! Aithi 4 hn2she( drpyerdind! el ¥nd
| ower -al kyl , "aryl, ‘aryloxy, aroyl, |ower-alkylsul phonyl, arylsul phonyl,
opt i onal WRerein the: Ndhetegpeychilds optionplly Linked: inaspise stiueties, with a 3itp Sanembered| v |

o ekl o RSl RE wilehHR 1 BhelioREIE e ab Honl S0 Ty A RN
sel ect ectohtaii® fhah @ to Bietepxatoms sgledtehfbmyN,/NWR6-08, STO) ot S(®), wheleih R6 is as

substituted am no Igwer-al kyl carbonyl, |ower-al koxy or | ower-alkyl am do;
2 4-321M¢fined ahoye). 2886 R13 is | ower al kyl, C3 to Cto cycloal kyl or

C3- A ocyghdaih Hetbrodyeiylendhedd ringhdvitl frdh ¥ 1 fng members and containing from 1 to 3

heteroatoms selected from N, NR6, O, S, S(O) or S(0O); wherein R6 is as defined above), and
wherein R3 and R4 are independently, optionally substituted by one or more groups, e.g. 1-3
groups, selected from halo, hydroxy, oxo, lower alkoxy, CN or NO;, or optionally substituted
(optionally mono- or di-lower alkyl substituted amino, aryl, aryl-lower alkyl, N-heterocyclyl or N-

e heterocyclyl-lower alkyl (wherein the optional substitution comprises from 1 to 3 substituents

- selected from halo, hydroxy, lower alkoxy, CN, NO,, or optionally mono- or di-lower alkyl
substituted amino)), and '
wherein
RS is aryl, aryl-lower alkyl, aryloxy, aroyl or N-heterocyclyl as defined above, and
wherein R5 is optionally substituted by R7 which represents from 1 to 5 substitutents selected from
halo, hydroxy, CN, NO; or oxo, or optionally substituted (lower-alkoxy, lower-alkyl, aryl, aryloxy,
aroyl, lower-alkylsulphonyl, arylsulphonyl, optionally mono- or di-lower alkyl substituted amino, or
N-heterocyclyl, or N-heterocyclyl-lower alkyl (wherein N-heterocyclyl is as defined above), and
wherein R7 is optionally substituted by from 1 to 3 substitutents selected from halo, hydroxy,
optionally mono- or di- lower-alkyl substituted amino, lower-alkyl carbonyl, lower-alkoxy or

lower-alkylamido;



I ndependent|ly optionally substituted by hal o, hydroxy, CN, NO2 or

opt i onalglaagpeRo- or di-1ower alkyl-substituted amno; and R14 is H gr1 FEB 2006
optionally substituted (aryl, aryl-W, aryl-lower alkyl-W, C3 to Cl
cycloalkyl, C3 to C O cycloal kyl-W, N heterocyclyl or N heterocyclyl-
(wherein N-heterocyclyl is as defined above), phthalimde, hydantoin,

N o) X3 fipreg s, £ 1o IR D 03I oo Rl cnlr a6y of neéreabove)
S(O -, -ifefyiently optionallyisabstituted®by hato, mmmm,weymmmmﬁnhno%ﬁm%weh

represen s, from 0 10 supstitutents selected from halo, hydroxy, CN,
NO2, Yéﬁ‘l‘W‘?f%‘?‘B’&ﬂy?" sul phonami do, | ower - al kyl di oxyrret hyl ene,
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al kynyl', 1 ower oxy opti onal
substit tﬂledymnlk;d-Wa N—hgtemcyclyl W\Hfheadrkcyyblyl-ﬁlfy(whm N—heﬂckxcwﬂyl isas ylefingd

Elil[ﬁg![ er&g?ﬁsﬂ%tﬁ%\lﬁae qﬁ% i“(%@ ho%?&@'}egﬁl’gﬂ%ﬂ s defl ned above),

het er oc YeHeydin QW-Rd40CQ -smu Nn?z INERR -0-
cont ai ni ne ru|1n and \Ahcgr))el n i's opti onal I)y subsﬂAFEdt»eg g%%ég{%isfyg]h

repr esede ﬂmwg),-swh,sﬁi@érmﬁents sel ected from hal o, hydroxy CN, NO2

2 oy PR ER ST boceoly BIRRERof R i S ibbenes B8 AR suomiilespgprea

al kyl, Mm Bﬂ&' i O.‘N <N02, dio,| 40i86, cattionyl, wpa&m&sqoaei-mymwmmylene, or

aryl oxy, @%ﬂ benzoy , acyl (e.g. lower-alk car bonyl ),
| ower - aloptipaallysHbH 5gwted pre Kbrigwenalkyl, kewesralkepyl, Werdﬂkynyl, Jower alkoxy

aior ef n cpepgnyts opdiilly Babl” or ABREE uRy EHGIASHN ity fEr LG ARG .
f r om halatkenjly dnyloxy aroM, loW&ﬂalk)tmdphtmyl Iwyl&hlblyonyb,m-hewro@bbdl,mmewdyyly]-lower

substituted a ower | ower - al koxy. ove nd el sewhere in the
o osent ALY Shcvelo i dghncdabEvein beerokach Dot B FRpomSBAGHLEes 3 o
or halo %ﬂpiﬁetém-ﬁém taﬂ‘[]m%rm%r}ﬁ dterm”lower” referred to above and

her ei na ter I n connection wt nic radicals or conpounds respectively
def i nes weheodin R4 8 lis eptivnelly wbsut\mchhwliéﬂ wludihepqas&ms from § tm04 mlbisugtei‘lts selected

f d L pdi d
P bon At bElo,eaR, CRF IS dibat,of o nlaGH dosretratiand Jofter it dpwer-1
to 7 carhom %\Q&Ga]kﬂr eg-e:fl J:nsalkyﬁ, losﬁé}taimikyaéa%ﬁl llb(al@ﬁrow'él- K}klyl lopESRAR théno- or

for exanple, nethyl, butyl,” isopropyl isobutyl,  tertiary

but yl  odi-esgsaiiey sut(sgtuz armphwi; reylgxy, araxd (og.dhenzoyh). acyldeigolosverallgd| i s
- ¢l O\'\grbog&ﬁ,%wéﬁmgllsﬁfﬂhggylpﬁyﬂﬁlphgnﬁ oIP ?&-Rctg}o%gayl. or N-heterocyclyl-lower alkyl

(wherein N-heterocyclyl is as defined above)),
wherein R19 is optionally substituted by from 1 to 4 substitutents selected from halo, hydroxy, CN,

NO;, oxo, optionally mono- or di-lower alkyl substituted amino, lower-alkyl, or lower-alkoxy.

Above and elsewhere in the present description the following terms have the following
meanings.
Halo or halogen denote I, Br, Clor F.
The term “lower” referred to above and hereinafter in connection with organic radicals or
compounds respectively defines such as branched or unbranched with up to and including 7,
preferably up to and including 5 and advantageously one, two or three carbon atoms.
A lower alkyl group is branched or unbranched and contains 1 to 7 carbon atomns, preferably 1-5
carbon atoms. Lower alkyl represents; for example, methyl, ethyl, propyl, butyl, isopropyl isobutyl,
tertiary butyl or neopentyl (2,2-dimethylpropyl).
Halo-substituted lower alkyl is C;-Cylower alkyl substituted by up to 6 halo atoms.



3 4-32121A 21 FEB 2006 A | ower al koxy group is branched or unbranched and
cont ai ns341214 7 carbon atons, preferably 1-4 carbon atoms. Lower alko¥X¥p 2006
represents for exanpl e nmethoxy, ethoxy, propoxy, butoxy, isopropoxy,

| sobutoxy or tertiary butoxy. A |lower al kene, al kenyl -or al kenyl oxy group

I s branched or unbranched and contains 2 to 7 carbon atoms, preferably 2-4

car bon W&aﬂ&ﬁ g&%ﬁg Bﬁn@ﬁ &qw SHORR ?Q'HQIE GtoRRn érﬂﬂ?r
aIIcene&Fower a K nyl” or ov%dr a enyF%d:xy repFﬁélzsreﬁﬁv or exanpfgreslln ,1-4
pr op- | -carbon aters. ylL.owdrallkexy|representsfioo pxanyple methoxybethoxy, propukyt butoxy,y

equi val.ents thereof. A |ower alkyne, alkynyl or alkynyloxy group is
branchéff’p(S?pr'r‘%eﬁ’éﬂ .ratﬁﬁﬁ%ﬁ'ftgﬁts 2 to 7 carbon atons, preferably 2-4
car bon Qiger afkefle, WBtnF] HalRényld§Ero6B brarched of SAth@iched laRd BoRais 2 tb 9'¥afbon
al kyne or al kynyl represents for exanple ethynyl, prop- I-ynyl, propargyl,

but y ny|atons; ppaferably,2-4 garbon gtems andydontains at lrastoone caghonvearbon doublacband; Lowert he

B oy 1B AR S OREE A BIIO ootk R OB, Beon Pl syt
honol odstsfrepeyDer ikdbutstlyk and/the oty eguilvalends dereof. t hi oal kynyl oxy, thi ocarbonyl,

sul phone, sul phoxide etc. Aryl represents carbocyclic or heterocyclic aryl.
Car bocyh ﬁqv@raﬁwe.raéiam& enalkympxcgronp is branched|ar anbranehedapd|containsi2 to 7 egrbon

| A ; O Lt
Chroo, rdERHereddbly 24 Ehbon TR and Honyals o igast o Cathabt Gltbl - Bk oot 3 cer
“hal ogenalkynganalkyhyl represemsifor kyample evisymyh ipkop- tryagl, propangyd, taxynyAsdpiepynyl or

al kyl ene .and ot her substituents, for instance as described in the exanples;
or 1- dsobutypyhag WP"&PQ‘F‘Y’L’J]GPtsihmnanthrenyl. Lower al kyl enedi oxy is a

di val e (g‘%@;é : : | r V@Wq e.g.
Yrre)trhyl g&\‘eE Xy n&)?&gbﬂﬁﬁéﬁ%‘?ﬂtwg@ g@ aiﬁ éﬁg&%%ggbg;’ I va eénx ’

. subst i taachuinyh etcaetvedpass thei moentaigiag homoldgues, eqf. tiibalkgiy, tiioaglkenyloxy,
oxyet hy|l enge or, oxypsro Ier]e. n_ex | e, for oxy- C2- C3-al kyl ene-phenyl is
2, 3-di H?Wdﬁ‘&ﬁ%%a“ﬁ?im* oxeelt-nocyclic aryl is naphthyl,
phenyl or ngp%@ﬁtggm%ﬁg%pﬁgkwy@ﬁb pr instance, as described in the

exanpl es, no- or di'substituted by lower al koxy, phenyl, halogen,
| ower al kyTarbocycli¢ adylirepessents ypronogjalisr bicyelid or teicydlicragyls fos enamplephonyleri ¢ or

bi cycli ¢ heteroaryl, for.exanpl.e ridyl...indol.yl i mexal i nyl

aui ol 1RGP e At Rgno SR, L or kst B sy Rle BB P A, tower

?e nzot W’E ﬁ?y, IhydiledxFﬂMd) gcnp&’%‘arnlﬁl teifluctdinettigl] Wwer Al tedetlioxy af®$RY-0hLY,-
rhaso a%kﬁlenceanii%%t?er%ut’)sﬁwern?sf for instance as described in the examples; or 1- or 2-naphthyl; or 1-

or 2-phenanthrenyl. Lower alkylenedioxy is a divalent substituent attached to two adjacent carbon

atoms of phenyl, e.g. methylenedioxy or ethylenedioxy. Oxy-C,-Cs-alkylene is also a divalent

substituent attached to two adjacent carbon atoms of phenyl, e.g. oxyethylene or oxypropylene. An
0 example for oxy-C,-Cs-alkylene-phenyl is 2,3-dihydrobenzofuran-5-yl.

Preferred as carbocyclic aryl is naphthyl, phenyl or phenyl optionally substituted, for instance,
as described in the examples, e.g. mono- or disubstituted by lower alkoxy, phenyl, halogen,I lower
alkyl or trifluoromethyl.

Heterocyclic aryl represents monocyclic or bicyclic heteroaryl, for example pyridyl, indolyl,
quinoxalinyl, quinolinyl, isoquinolinyl, benzothienyl, benzofuranyl, benzopyranyl,
benzothiopyranyl, furanyl, pyrrolyl, thiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl, pyrazolyl,
imidazolyl, thienyl, or any said radical substituted, especially mono- or di-substituted as defined
above. '

Preferably, heterocyclic aryl is pyridyl, indolyl, quinolinyl, pyrrolyl, thiazolyl, isoxazolyl,
triazolyl, tetrazolyl, pyrazolyl, imidazolyl, thienyl, or any said radical substituted, especially mono-
or di-substituted as defined above.



intdazolyl thienyl, or any said radical substituted, especially nono- or
subspggyngp as defined ~above. Preferably, heterocycllc aryl i's pytFephes

|ndonI qui nolinyl, pyrrolyl, thiazolyl, isoxazolyl, triazolyl,

tetrazolyl pyrazolyl |n1dazolyl, thi enyl, or any sald radi cal

substituted, especially nono- or di- substltuted as defined above.

gl;)??(l)ﬁéﬁ ijg)gcgtsﬁtl@uter% y%r a%ﬁ%ﬁbwwﬁ&ﬁgwﬁg carﬂgns

andI is whiuhnthmmﬂ{Sd) yOcmgb?qb:mq)gnd maslﬁmqgenugli pyd&wﬁp?lenyélopﬁm)lﬂpéyﬂtﬁpwu or
cycl ooc ona St i eterocyc is as

dgf i ned”éﬁ?ﬁ&yi ?’r"é’tc M@F%"F@ﬂem a%iﬂ’ént s ar e ogt i gnal ly

substi t ut eqyhkferstycHl Ras defihédPatdve Prafenied N-héteREYt b Ié%@'af‘eo pidhalfzo! e,

oxazol e, thiazole, pyridine, pyrimdine, tri a2| ne pl per-azi ne,
nor phol subst;tuptltpuabhd!na pymbh diagble, triszoleoletrazale,rimidazole? pﬁamlaaﬁnaqoilqopyaque

and, for exanple, as herej. nafter descrl exa Pr ef bly Ris
H Thus RESAREtisring piasriding Acraliloe opR BRista Byt cignaldiae ot

f or mul &, sldid¥o-Fiperdtiné mwmaiple; a@ﬁ@r@ﬁhﬁbtm%émrm@émﬁplwer eof Rid NH
wherein R13 and R14 are as defined above. Preferably R13 i's | ower alkyl,
e.g. straight chain or nore preferably branched-chain d-C6 alkyl, e.qg.
especially i sobutyl, or 2,2-dinmethyl propyl; or

C3- Cécycl oaﬁ'ﬁ% m‘ég‘égeﬁ ally cyclopropyl, cyclopentyl or cyclohexyl; or

C3- Ceeycl oal kyI -l ower al kyl, e.g. C3- C6cyc| oal kyl methyl. Preferably R14 is
optionally substituted (ar I ar - W, yl -1 ower al kyl C3 to C10

cycl oal kyl , Thus 1n 8 peeferzsss: atvewwbm@me%ncymvnwmla&em :
(Wwher el EB&IIBF%%% blk mﬁ&&értw&@bove) pht hal i m de, hydantoin,
|none |

‘oxazol i 0XO0- pl perazine. -W is pref rabI y -0-, -NH( R27) -
(where R27 is H or | ower aRiK4l), O 2-. 2& aryloxy is
preferably optionally substit¥Nted/ y et hyI enedfoxyphenoxy,

3,4(2-oxa-1, 3-i m dazo) phenoxy, 3, %(2:40x0; -th| 0- 3- di hydr of ur an) phenoxy,

pyridyl oxy, pyrazinyl oxy, benzopy?lam OX Y RNH nazol i nyl oxy or
pyri m di nyl oxy) . R13

Z

wherein R13 and R14 are as defined above.

Preferably R13 is lower alkyl, e.g. straight chain or more preferably branched-chain C;-C
alkyl, e.g. especially 2-ethylbutyl, isobutyl, or 2,2-dimethylpropyl; or C;3-Cscycloalkyl, especially
cyclopropyl, cyclopentyl or cyclohexyl; or C3-Cscycloalkyl-lower alkyl, e.g. Cs-
Cecycloalkylmethyl.

Preferably R14 is optionally substituted (aryl, aryl-W-, aryl-lower alkyl-W-, C; to Cyo
cycloalkyl, Cs to Cs cyclozilkyl~W- or N-heterocyclyl or N«heterocyclyl-w- {wherein N-
heterocyclyl is as defined above), phthalimide, hydantoin, oxazolidinone, or 2,6-dioxo-piperazine.

—W- is prefrably —O-, -NH(R27)-, (where R27 is H or lower alkyl), —S- or —S(O)-.

R14 as aryloxy is preferably optionally substituted (phenoxy, methylenedioxyphenoxy,
3,4(2-oxa-1,3-imidazo)phenoxy, 3,4(2-oxo-1-thio-3-dihydrofuran)phenoxy, pyridyloxy,
pyrazinyloxy, benzopyrazinyloxy, quinazolinyloxy or pyrimidinyloxy).

~ R14 as aryloxy is preferably optionally substituted by halo, hydroxy, lower alkyl, N-
heterocyclyl-lower alkyl, and trifluoromethyl.

Examples of R14 as aryloxy are pyridin-4-yloxy, 6-chloropyridin-3-yloxy, 6-methylpyridin-
3-yloxy, 3-chloropyridin-4-yloxy, 2-chloropyridin-4-yloxy, pyridin-3-yloxy, 3-methylpyridin-4-
yloxy, 2-hydroxypyridin-4-yloxy, S-chloropyridin-3-yloxy, 4-imidazolmethyl-pyridn-3-yloxy, 6-



R14 as aryloxy is preferably optionally substituted by hal o, hydroxy, | ower

al kyl, M32emarocyclyl-lower alkyl, and trifluoronethyl. Exanples of FlEBa?ﬂUB
aryl oxy are pyridin-4-yloxy, 6-chloropyridin-3-yloxy, 6- nethylpyrldln-
3-yloxy, 3-chloropyridin-4-yloxy, 2-chloropyridin-4-yloxy, pyridin-3-yloxy,
3- et hyl pyridin-4- yloxy, .2-hydroxypyridi n-4-yl oxy,
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2- di f | ugrifineso quﬁﬁ@@xa-tlﬁ-i'ﬂndmhw, nﬂtlxylenesliomxwhenoxy, 3-

11 uon BSYRpEBNARERORS: 34 Hngs) d iy S nfBikaPel A hlraripigptin-6-viowy, +

3-chlor qmwpbipera@nyi-?lﬂmn&y yll-plﬁérﬁﬂﬁélz 1&mth;&j-ﬂkvﬂaﬁy<w 5-benzo-2-methyl-

4- (4- et hy| - pi perazin-[-yl methyl phenoxy, 4, enzo- 2- met h
pyri nm dipyrimidind-yloxg, ¢rhlorapyrjnidi w.ﬁf(&sspethyl-plperazm l-yl}pmmdm4~yloxy and

g Egr gﬁté{lﬁ"‘@"ﬁﬁ‘%‘ &&ﬁﬁnﬁeﬁi&];l d:?244:51g| g)xl iiIngwer al koxy is, for

exanpl e, pyriRi4ys arylclower alkbyy is, for@xample] pyridinylsdower Akylpxg. p)ﬁﬁﬂh—d?lrmthoxy

arylamne is preferably optionally substituted (phenylam no, pyridylam no
or pyrimdi nyI am no). Rl14 as aryl anmine is preferabl y optionally

et rocyel y el D vianfih pRueby Yptionlt eibukied philfhufifo, pyridvigmino or
pi peri dyp)eimgunatarmnp) R14 as aryI car bonyl amino is for exanple, benzam de

ai Kyt i ne. arblgprvaI Prranl orspaat St Byt i |13 AR o Sar AR
6- ¢hl or opyri %ﬁ%Nhﬁffb@}H lﬁoﬁ@ﬂﬂﬂ%ﬁﬂe‘@f&e&aﬂﬁ ﬁ% yl-lower alky ,eg

met hyl pyridi n-4-yl am no, plperldlnl yl am no, opyrlmdln -yl am no
or 4- f|piperidylethylainine. R14 as aryl suphanyl |s preferabl y optionally

oyr i n- 2oyt O R o 5 S48, pileamidy A DR Sm e

cycl oal kyl sul ptumipies of R ¥ &feylaimine, pphstemjrdm l&wbﬁﬂkyluﬁﬂfb 4nd-deleabbAyll drihe
cycl S{Sentyl sul phanyl or cyclohexyl suphanyl .

cycl oal kare:ddtablasapheny -rmtbylemspmlplprmdmy&y thntfutnealommryéﬂdmt 5-

preferab'ﬁLﬂglg?{l%ir?ﬁP H%?t idhy }?aronhf;gﬁlgﬁ.%%m‘rl‘g%%{%ﬁ%&iﬁr ocyclyl is

fluorobenzamido.

R14 as arylsuphanyl is preferably optionally substituted (phenyl, pyridinyl, triazolyl or
thioimidazolyl), e.g. pyridin-2-yl, pyridin-4-yl, triazol-3-yl or thioimidazol-2-yl.
R14 as cycloalkylsulphanyl is preferably optionally substituted C;-Cgcycloalkyl, e.g.
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| R14 as cycloalkylsulphonyl is preferably optionally substituted C;-Cgeycloalkyl, e.g.
cyclopentylsulphonyl or cyclohexylsulphonyl.

R14 as N-heterocyclyl is preferably optionally substituted (aromatic N-heterocyclyl or
aliphatic N-heterocyclyl) (wherein N-heterocyclyl is as defined above).

R14 as aromatic N-heterocyclyl is preferably optionally substituted (imidazolyl,
benzimidazolyl, triazolyl, benztriazolyl, dihyrosulphonazolyl, benz-dihydroslphonazolyl or
tetrazolyl).

R14 as aromatic N-heterocyclyl is preferably optionally substituted by from 1-3 substituents
selected from halo, lower alkyl, cyano, nitro, aryl (e.g. phenyl, pyridinyl or pyrimidinyl), amino aryl
(e.g. phenyl, pyridinyl or byrimidinyl), aryl-lower alkyl (e.g. phenyl, pyridinyl or pyrimidiny}),
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aryl, loweralkoxy,halo-aryl, hydroxy-loweralkoxy,halo-aryl, halo,nitro-aryl, lower-alkyl,nitro-aryl,
halo-lower alkyl,nitro-aryl, lower alkyl, lower-alkoxy-lower alkyl,nitro-aryl, lower alkyl,halo-aryl,
aryl-lower alkenyl,lower-alkylcarbonyl aryl, lower-alkylcarbonyl, arylcarbonyl, lower-
alkoxycarbonyl, (aryl-loweralkoxycarbamoyl)-lower alkyl, (loweralkoxycarbamoyl)-lower alkyl,
carboxamidinyl, halo-aryl-lower alkyl, aryl-lower alkyl, lower-alkyl-sulphonamido-aryl, halo-
lower-alkyl-sulphonamido-aryl, halo-loweralkoxy-aryl, halo-loweralkyl-aryl, arylaminocarbonyl,
amino-arylcarbonyl-N-heterocyclyl, N-heterocyclyl, lower-alkyl-N-heterocyclyl, N-heterocyclyl-
lower-alkyl-amino, (wherein N-heterocyclyl is as defined above);

Examples of R14 as as aliphatic N-heterocyclyl are: 4-(2-methoxy-phenyl)-piperazin-1-yl,
4-(4-fluorophenyl)-piperazin-1-yl, 4-(2-chlorophenyl)-piperazin-1-yl, 4-(pyridin-2-yl)-piperazin-1-
yl, 4-(pyrimidin-2-yl)-piperazin- 1-yl, 4-(4-nitrophenyl)-piperazin-1-yl, 4-(3-prop-2,3-en-1-yl)-
piperazin-1-yl, 4-(2-fluorophenyl)-piperazin-1-yl, 4-(2-methylphenyl)-piperazin-1-yl, 4-(3-
chlorophenyl)-piperazin-1-yl, 4-(4-chlorophenyl)-piperazin-1-yl, 4-(2,3-dimethylphenyl)—piperazin—
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chlorophenyl)-piperidin-1-yl, 4-(2,4-dimethoxy-phenyl)-piperidin-1-yl, 4-hydroximino-piperidin-1-
yl, 4-amino-piperidin-1-yl, 4-(3-imidazol-1-yl-propylamino)-piperidin-1-yl, 4-cyclopropylamino-
piperidin-1-yl, 4-phenylamido-piperidin-1-yl, triazol-2-yl amido-piperidin-1-yl, 4-(4-(3-arnino)-
imidazol-1-ylcarbonylpiperazidin-1-yl-piperidin- 1-yl, 4-(4-methylpiperazidin-1-yl)-piperidin-1-yl,
4-pyrrolidin-1-yl-piperidin-1-yl or 1,1-dioxo-1A’thiomorpholin-4-yl.

R14 may be optionally substituted thiophenyl, e.g. thiophen-2-yl or thiophen-3-yl.

R14 as carbocyclic aryl is preferably optionally substituted (phenyl or naphthylenyl,
preferably phenyl),
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: ower - &Wﬂb@ @6&?‘&%@!@0 u!:ﬂ’@!"é@?‘cll‘ a P
I gﬁi W lpoég Fﬁi 5@’ wer - af‘iéqm %‘lsa-%o oblame?azgrxﬁml —q4-chloroPenzyl)-4-

| ower - aidpydpyl—ﬂéﬂ-dmm-yﬂudamhhnal-ﬁyl hal o- aryl oxy- Iovver al kyI car bonyI

e b e DA kBRI, ST bbénas-

| ower aly kfgar?glr,n.qggﬁazai. l1syl Bl aryf%ﬂz}l?— -dﬁék&ﬁhﬁl&d?ﬁtﬂﬂ-qr-‘}l, 94.8,8-

aryl sul eterocycl

N- het e rteumxb-yll—ex a8 rthial Jeaza-¢pitof4,5]decs-ylh2 dationoy I:-loyth—‘.’u,&‘:dmza—dpxi'o [4S53dexdryh 8-

> 6.6 Skshlorgennl-ad-dioso-1-oxa 4 Sles-spioth 59k 5 Sobdniksprobenzyl)-2.4-dioxo-1-
2, 6-di 395(33? %%Eﬁ[@%&ﬁc ?yﬁFQﬂﬁ?l 2. £aBRbNbxd- TR I8£A spirofd, 51dec-3-y1, S-n-propyl-. :

dIOXO oxa
6-nitra@, 4Ldi&xd+leoom-18-3hm#spdobl-,5]dec-ﬂfjdu 8-3,3,B-trifludroeti-propy 2, 4-dibxo-1-0xa-3,8-

o o SpospO e 308 o P BAntont 58 3 8 diedssninaSldes o B -y
2, p-di Q:?@lo??b?}ﬁhétﬁlﬂm ei-diﬂxo-ﬁoba-g rsodlaza?»spihowsméc@ ¥ élkiﬁlitﬁylL?@Jd'f&i&Lt-%xa{b;s-

4,.4-di e di ‘oxo- oxazolid

-yl
4, 4-di rmam;spm[@]dm&wl csxmthylsulnhonylyzfl—d@xO-l-oxa-S 8-diaza-spiro[4,5]dec-3-yl, 8-

3 ter%'Lf}ﬁé RRRRIA Lol L 3 8%ifla E%frﬂgq g@%ﬁ}‘f,y]l friettly1-2,4-dioxo-1,3,8-triaza-

3-(4- CEPB(SHK@W?: 1,2 - ety P8ar-propple2, 9! diskont, Qﬁythaza -spiro[4,5]dec-3-yl, 1-methyl-8-
3-(4-chlorobenzyl)-2, 5-di oxo- i m dazagl i din-

3- (2 cmyeloammlm Y1, &inxgxh,3 Sririags smisofd. ﬁl¢0~}ryl bmethy)-&iexcletstdmeti2)4-2, 5-
di
S 0507 | dORAES sl a4 5)dec3yl, Lmethyk8-cyclohexylmethyl-2,4-digxo-1,3,8 friaza-

£1 uor ?rsptmm ﬂd&-%yhﬂt—inyﬂh)rl—&-pﬁepiﬁgyngl—ilzmdimllJ3¢;ﬁ| _triaza-ghiro[4,5]dec-3-yl, 1-methyl-8-
3-(2- i.n- 1- , .

6. 1 (kSR 2 oRontnd bbbl tee 3L pethyl- B2 dydiprmbrasii. &
2- _ _
4-f p%%@ok??%%ﬁ %ilﬂi[@ﬁ!d&%—ﬁzﬂin%é%;%t%&?g hy r%uy%x%)}r% 8mtraalzart] 1-yl,
2.
2.

4 smro[%ﬁid@béﬂw|-x)netbyla8dztﬂmthqwhamoxymthyllﬁ-ﬁ-dloxo-1 3,8-triaza-spiro[4,5]dec-3-
ﬂllf ﬂvﬁ?iﬂ% tﬁ%yc& i)l ﬂfz ZlogiLA 82t%:azFa|§sBplgoq9 %]dec -3-yl, 1-methyl-8-(2-(2-
yr a&héth@xy))ktlﬂ}x?&h 12, 4-Hioa208, 8 diida lspito[4, ﬂdéé%—yl l-methyl-s-butylsulphonyl-2 4-
.h orobenzylé 6d|oxo45d|h dr o- lH_dﬁé&Imdln
orox 3 8HyiRFa-spir[ 45 ies- Mylsl-rmthxl tylaasbpnyha. drdm&u-w?» 8-triaza-
2- el A0MYShEY S 3P 82 PropiPa 4uidR69! 3 Sltdizd s¥lro 431 666- 53, ¥ ORPARG bz 1) -2,4-

dioxo-1,3,8-triaza-spiro[4,5]dec-3-yl, 8-n-butyl-2,4-dioxo-1,3,8-triaza-spiro[4,5)dec-3-y], 8-(3,3,3-
trifluoropropyl)-2,4-dioxo-1,3,8-triaza-spiro[4,5]dec-3-yl, 8-isobutyl-2,4-dioxo-1,3,8-triaza-

ww‘o""wg.wooooww

-
-
- (
-
- (
I OX
-p
|

-(2
- (

spiro[4,5]}dec-3-yl, 8-pyrimidin-2-yl-2,4-dioxo-1,3,8-triaza-spiro[4,5]dec-3-yl, 4-t-butoxycarbonyl-
2,6-dioxo-piperazin-1-yl, 4-phenylsulphanyl-2,6-dioxo-piperazin-1-yl, 4-(4-fluorobenzyl)-2,6-
dioxo-piperazin-1-yl, 4-(2-ethoxyethyl)-2,6-dioxo-piperazin-1-yl, 4-(2-methoxyethyl)-2,6-dioxo-
piperazin-1-yl, 4-propargyl-2,6-dioxo-piperazin-1-yl, 4-(butane-1-sulphonyl)-2,6-dioxo-piperazin-
1-yl, 4-methylsulphonyl-2,6-dioxo-piperazin- 1-yl, 4-(4-chlorophenoxymethylcarbonyl)-2,6-dioxo-
piperazin-1-yl and 4-(4-fluorophenyl)-2,6-dioxo-piperazin-1-yl.
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i sopropyl -2, 5-di oxo-i m dazolidin-1-yl,

3-(4-chhgmgm§nzyl) 4- met hyl - 2, 5- di oxo- |n1dazoI|d|n 1-yl, 21 FEB 2008
3-(4- (4-ni et hyl pi perazi n- 1- yI)benzyI) 2, 5-di oxo- |n1dazolidin-1-yl,
3-(4-piperidin-l-yIbenzyl)-2,5-dioxo-inidazolidin-l-yl, 2,4,8, 8-

t et raoxo-1| - oxa-8), 6-thi a- 3-aza-spiro[ 4, 5] dec- 3-y1, 2, 4- di oxo- | - oxa- 3, 8- di aza

-spiro[ 4, 5] pgse
(4-chl orobenzyl@ﬁm%r{)?owl O)Iggdsofthelmgzcgu%%?rreélredf gl% c-§- nyeSe wl]fgfuorobe
nzyl) -2, 4-di oxo-1 -

oo & o cCamBRALS g ot b snt bt i dufathdi o0 oL

8-(3,3,3-trifluoro-n- propyh)*Z 4- di_0Xxo0- soxa- 3,8- diaza-spiro[4, 5]dec 3-yl,
8-i sobutyl - 2, 4- di oxo- | - oxa- 3*R- di a- Di T 4 5] dec- 3-yY, 8-
cycl opropyl rret hyl - 2, 4- di oxo- | - oxa 3,8 dlgz spl ro[4 5] dec- 3-yl,

8-n-butyl - 2, 4- di oxo-1 - oxa- 3, 8-

di aza- spi ro[4 5] dec- 3-yl, 8- et h'gh Iphonyl 2, 4 d| oxo0- | - oxa- 3, 8-di aza- spi ro[
4,5] dec-3-yl, 8-

met hyl cahbRmR 1 Pisks Gbﬁﬂ’é?rdbb% andRI4H @szasﬁhea 5&{,&& fé} #34; Sc¥pr that R14° is not

1- met hyl - 2, 4-di oxo-1, -triaza- spiro[4,5]dec-3-yl

1- et hyoptipnally suhstituted aarbncombc aryB meayt bel prepareg by opuplisigcd @ lalo precursonfifgtmgda
cycl opr%?yl met hyl - 2, 4-di oxo-1, 3, 8-tri aza-spiro[ 4, 5] dec- 3-yl,

1- met hyf= 8- cycl obutyl met hyl - 2,4- di oxo-1, 3, 8-triaza-spiro[ 4, 5] dec-3-yl,

1- met hyl - 8- cycl ohexyl met hylajd, 4- di 3 8-triaza- spiro[4,5]dec-3-yl,

1- et hyl - 8- pr op- 2- ynyl - 2, 4- di §xo- -tribhza- spiro[ 4, %} dec- 3-yI,

1-met hyl - 8- (4-chl orobenzyl) -2, 4-Xi N%\BT triaza-spiro[4,5] dec-3-y| ,
1-met hyl - 8- (2, 4-di fl uorobenzyl ) - 2, N~ d'nKo- ICEZ§- t ri aza- spirof 4, 5] dec- 3-yI,
1- et hyl - 8- (2- et hoxyet hyl ) - 2, 4- gi4@x0- 1, 3, 8-tri aza- spiro[4,5]dec-3-yl,

1- net hyl - 8- (2- (2- et hoxy) - et hoxynethyl ) -2, 4-di oxo-1, 3, 8-tri aza-spiro[ 4, 5] dec
-3- yl, R13 is as defined above and Halo is preferably bromo, with an R14’ precursor.

1- net hyl - 8 2- met hoxyet hyl ) -2, 4-di oxo-1, 3, 8-triaza-spiro[ 4, 5] dec-3-yl,

1- net hyl - mpounds of formula V” or a pharmaceutically acceptable salts or esters thereof

nmet hoxy) - ethoxyethyl) 2, 4-di gxo-1, 3, 8-triaza-spiro[4,5]dec-3-yl,

1- net hyl - 8- but yl sul phonyl 14 di triaza-spiref4, 5] dec-3-yl,

1- net hyl - 8- but yl car bonyl - 2, 4- -1, 8 tIri aza- spl ro[ 4, 5] dec- 3- yI

8- n-propyl -2, 4-di oxo-1, 3,8-tri aza- “ Qﬁ%

8- (4-fluorobenzyl)-2,4- dioxo-1 % S-triaza- spirof 4, 5]dec 3-yl,
8-n-butyl - 2, 4- di oxo- 1, 3, 8- triazﬁ‘ Spi ro[ 4, 5] dec-3-yi, 8-(3,3, 3

trifl uof F&%H m?asﬁeﬁﬁ ﬁn@Rtl ft"’n@% l?ﬁmg%ﬁel%@gﬁca%&&m aryl or azole) may be

8- 1 sobut r aza- sp
2 pylr3 i nptipm'eaib)ylcyrlﬂlsﬁtgh msﬂtoﬁil& barbmlie pily-dfpropi2dyase; 8r ¥4ole-1-prop-2-yne of
t - but oxycar bony,
2, 6- di osestyla X y%itha -halo-pyrimiding: - garbanitrile prechrser of BrprbeX Bl i n- | - yI | 4- (4-11
yqﬁobenzyl)-2,6-
di oxo- pi perazin- 1- F¢4 o?phberazin-l-yl,4-(2-nethox
yethyl) -2, 6-di oxo-
pi perazin-1-yl, 4-prop rgfﬁuz 6- di @xo- pi perdpin: tanéﬂﬂlsulphonyl)-
2, 6-di oxo- pi perazi n-\&-yl, 4- nethylsulphﬁj | -2, dIOX éﬁfperazin-l-yl,
4- (4- chlorophenoxynet Icarbonyl) 2, 6-di pi perazin-1-yl and
4- (4-fl uorophenyl)-2, 6-di gxo- pi 11 4- 32121A

erazjn-1-y
wherein Halo is preferably Br, and IQIB and R14” are as defined above

“4- (2- et hoxyet hyl ) - 2,

The above coupling and cyclisation reactions may be carried out under various conditions and
in the presence of solvents and other reagents as required, including catalysts and co-factors as
known in the art and for instance, as hereinafter described in the examples.

The starting materials may be prepared and the coupled and cyclised products may be
converted into other compounds of formula V and salts and esters thereof using methods and

procedures known in the art, and as hereinafter described in the examples.
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21FEB2006 Particularly preferred conpounds of the invention are the
conpounds32321A he exanpl es Conpounds of fornmula V' or a pharmceuticd { ?EB 2006
acceptable salts or esters thereof R14\ NV R13 wherein R13 is as deflne
above and Rl14'is as defined above for Rl14, except that R14' is not
optionally substituted carbocyclic aryl, may be prepared by coupling of a
hal o precursor of fornmula XI RL3 R13 is as defined above and Halo is
preferably bromy, an R14' precursor. Conpounds of forrmula V' or a

ith
phar maceut i 6%‘9%@6%?&59@ igyantion furthex proyidesiprecessss fon the prepatationgfier ei n
R13 is g?mﬂgﬁhggﬁﬁﬁgﬂﬁgland R14"is optionally substituted (carbocylic aryl
or azole y be prepared by cyclising a correspondi ng carbocyclic
arly-1-prop-2-yne, or azole-l-prop-2-yndRof fornula XII with a
5- hal o- pyri ni | di ne-2- car bonit or of formula XIIl Halo XIl + HP
R13 wherein Halo is prefer ; RR8pand R14" arg as defined above.
The above coupling and cycl i sate+ Ftio s may be carried out under
various conditions and in the pre§jgrcs yents and ot her reagents as
required, including catalysts and go-fad¥ors aSN known in the art and for
i nstance, as hereinafter descri#in the exanples. The starting naterials
may be prepared and the coup] ed and cyclised products may be converted
i nto ot Aehereipheforaflefingd, qoFDising v and salts and esters thereof using

he oxalpl o HEHFDHES SER bl ol BfoRhbia ¥ o habShdthllE oo HRR61E Wb "

esters thereof
0 Ry . v XN Vv
P‘ N Cs)y

R13

wherein R13 is as defined above and R14’is as defined above for R14, except that R14’ is not
optionally substituted carbocyclic aryl, coupling of a halo precursor of formula XI

HaIO \_(/m XI
f‘ N/ Czy
R13

wherein R13 is as defined above and Halo is preferably bromo, with an R14’ precursor;.
ii)  for the prearation of compounds of formula V” or a pharmaceutically acceptable salts or

R.," AN "
14 / N \'4

N <N
R13

wherein R13 is as defined above and R14"is optionally substituted (carbocylic aryl or azole),

o esters thereof

cyclising a corresponding carbocyclic arly-1-prop-2-yne, or azole-1-prop-2-yne of formula XII with
a 5-halo-pyrimidine-2-carbonitrile precursor of formula XIII

Ris Halo =N
XII + H)“I\I:)\
A R13

~ X
Czy
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Accordingly the present invention further provides processes for the

prepar 43212k conpounds of Formula | as hereinbefore defined, congri 06
i) for the preparation of compounds of fornula V' or a pharmaceutically
acceptable salts or esters thereof Ru R13 wherein R13 is as defined above
and R14'is as defined above for R14, except that R14' is not optionally

subst i t whédind410 o préfersbl B and FI3Und R 47 Tarélas delfined ABSe: 86 thiefeaftey, lesired,
R13 wherein R13 is as defined above and Halo is preferably bronmo, wth an

R14' preonyesisg the proylugt gbtained iptoasfurtherspmegouad ap formla o pr inte agalbonestes thegeof.
pharmaceutically acceptable salts or esters thereof R14 R13 wherein R13
is as defined above and R14"is optionally substituted (carbocylic aryl or

azol e), cyCompowgsaf terinvention diegithenobtaingd iri the frek Yorm, Orapa3aly tereoBif salt
azol e-l-prop-2-‘3’/ne of formula XI[[ with a 5-hal o-pyrimdine-2-carbonitrile
pr ecur sINMYIE STRURRATG PRSI Hal 0 XI| + HP R13 13 XHI | 4-32121A 21 FEB 2006

horcar o CopAgRRh St SisontinE gl o okl SAL RN
conpounespediallypharinacéutically acceptable sakts, Thesestedormeéd: foraxamGleypdthrinergadic atids,
et B e L e 5B T e
gr oups &aBoXific @AY, SukR ds {(LO,)Akhrbca®dklicCatidsAbhieh, for example, are unsubstituted or
substituted by halogen, for example acetic acid, such as saturated or unsaturated dicarboxylic acids,
for example oxalic, succinic, maleic or fumaric acid, such as hydroxycarboxylic acids, for example
" glycolic, lactic, malic, tartaric or citric acid, such as amino acids, for example aspartic or glutamic
acid, or with organic sulfonic acids, such as (C;-Cy)-alkylsulfonic acids (for example
methanesulfonic acid) or arylsulfonic acids which are unsubstituted or substituted (for example by
halogen). Preferred are salts formed with hydrochloric acid, methanesulfonic acid and maleic acid.
In view of the close relationship between the free compounds and the compounds in the
form of their salts, whenever a compound is referred to in this context, a corresponding salt is also
intended, provided such is possible or appropriate under the circumstances.
" The compounds, including their salts, can also be obtained in the form of their hydrates, or
include other solvents used for their crystallization.
The compounds of the invention exhibit valuable pharmacological properties in mammals
and are particularly useful as inhibitors of cathepsin K.
The cathepsin K inhibitory effects of the compound of the invention can be demonstrated in

vitro by measuring the inhibition of e.g. recombinant human cathepsin K.

The in vitro assay is carried out as follows:

For cathepsin K:

The assay is performed in 96 well microtiter plates at ambient temperature using
recombinant human cathepsin K. Inhibition of cathepsin K is assayed at a constant enzyme (0.16
nM) and substrate concentration (54 mM Z-Phe-Arg-AMCA - Peptide Institute Inc. Osaka, Japan)
in 100 mM sodium phosphate buffer, pH 7.0, containing 2 mM dithiothreitol, 20 mM Tween 80 and
1 mM EDTA. Cathepsin K is preincubated with the inhibitors for 30 min, and the reaction is
initiated by the addition of substrate. After 30 min incubation the reaction is stopped by the
addition of E-64 (2 mM), and fluorescence intensity is read on a multi-well plate reader at

14



especially pharmaceutically acceptable salts. These are forned, for

exanpl e4-32120A i norgani ¢ acids, such as mneral acids, for exarrpl e syl FEBi2006
acid, a phosphoric or hydrohalic acid, or with organic carboxylic acids,
such as (Cl-C4)al kanecar boxylic acids which, for exanple, are unsubstltut ed
or substituted by hal ogen, for exanple acetic acid, such as saturated or

unsat ur éicitatich fdremingion wadlesfihs of 360 a0 360 nfh, @s?édtﬁelyse%b&inﬁs of the lavéntiSh

fumaric acid, such as hydroxycarboxylic aC|ds or exanp gl ycolic,
| act i c, YRigalychave K for;iphibjrion: ofhuman gathegsin K, of #hopbol 09eMlownftoabags Lavb e
aspar t i BssPprefetablydiabout SV Gr 1esH, e Mt@ﬂﬁﬂmﬁuﬂ IE, thE¢ dispousid OF ERdinples 6-15

G-c4 | sul fonic s (for exanple_net hanesul foni c acld) or
<(51ryl su??@ﬂ%@&?%ﬁml‘ﬁﬁb‘g%gfm%@fdmg |%feﬂd’°’(“f¢b¥ exanpl e by
hal ogen) . PrBlfﬁévV%ﬂth%hfhcﬁﬁk*ﬁsfnﬁﬂiﬁﬁ Wchﬂweélﬁeiw & hﬂdsaéi"tﬂe Invention are

met hanesul fonic acid and eic acid he cl ose relationship
bet wee npmlad)emebdn@mgalamdagens footreatmentsand prophylaxis ofi diseasbeand medical,

Bl <o 1 ShuRiagh IR ing %sﬁg%kwefe*wéesm%s%w%w“ s mﬁv@éﬁewesp‘md'&% e

Ci I CUITBinfde€ibf by Bkgenfsﬁﬁmmdﬁpnduﬁ%yﬁismn Sftypafiém® Brueby, Bfithifla

in the formof their hydrates, I ncl ude o her soI vent's used for their

cryst al fusicalatap as well as parasitic ﬂagaseﬁ schcas Muemwmnslem palarig umeprse(tumour

i b ¢ Eskyf i BrBRE el sBRBIERE BaeafECnh s Bkl spedO et an

corrpounﬂ;ugfuletrhgstmplgnim Quﬂmmm ed in vitro by nmeasuring the
inhibition o eco nant n ¢athepsin K. The in vitro assay
cartied out é@‘gﬂb‘%"} W&BW%#@@W? Ex°&§%‘éfyb9“§ Ipey ang thusthe, 96 wel |
m croti SRR %g%;sc

K. |nhlglt on o?ﬁ(t:%: gf)ﬁsﬁlogl%a){s assgéle at fo?ﬁgmgﬁggﬁrﬁe ﬂ{‘:E?@E@nd
subst r absteaporasés, gingiviabdis¢#3ds suvhzs Ehlgi%guﬂl\gﬁﬂodomm Paget’s dmhaﬂeuhme’madnem:a
Csaka, J ; in 10 rr1\/I5.0|u 0S hat.ebff r,. 7. ngzmvl
di t hi ot P Al ancy 6- ‘563]&2’6" @Pﬁgﬁ%%k%s? ‘B‘P encubat ed
with t heome-Masto@ i Ihwsntisﬁ rﬂay”'be @R ol t!ﬁ&tlh&ﬁ(iir bﬁﬁbhyﬁms'di'dideﬁﬁe@ Af Bitcebdive

addi tion substrate. After mn incubation thée reaction is stopped by

the adefrtilagnopmagixglegradation, mcdmng patepastheitia ged rhenmatnid mwaéacﬂlbas cgrtain
e ssi Nt R UReHRE RSP Ble Aortyeitast gy ah S GO S DB, e
i nvent i @¢gradation.

Compounds of the Invention, are also indicated for preventing or treating coronary disease,
atherosclerosis (including atherosclerotic plaque rupture and destabilization), autoimmune diseases,
respiratory diseases and immunologically mediated diseases (including transplant rejection).

Compounds of the Invention are particularly indicated for preventing or treating
osteoporosis of various genesis (e.g. juvenile, menopausal, post-menopausal, post-traumatic, cansed
by old age or by cortico-steroid therapy or inactivity).

Beneficial effects are evaluated in in vitro and in vivo pharmacological tests generally
known in the art, and as illustrated herein.

The above cited properties are demonstrable in in vitro and in vivo tests, using
advantageously mammals, e.g. rats, mice, dogs, rabbits, monkeys or isolated organs and tissues, as
well as mammalian enzyme preparations, either natural or prepared by e.g. recombinant technology.
Compounds of the Invention can be applied in vitro in the form of solutions, e.g. preferably aqueous
solutions or suspensions, and in vivo either enterally or parenterally, advantageously orally, e.g. as a

suspension or in aqueous solution, or as a solid capsule or tablet formulation. The dosage in vitro
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typically tﬁml Crs for inhibition of human cathepsin K of |ess than about

| OCOnM dofr? bout la4 or |ess, preferably of about 5nM or |ess, ezg. EB 2006
about 0.5nM Thus for exanple, the conpounds of Exanples 6-15 and 7- J
have 1C¥% for inhibition of human cathepsin K of 1nMand 0.6 nM :
respectively. In view of th%i r activity as inhibitors of cathepsin K
Conpoundmayrangedetweeasboul (i molapand 167 melirconesatrationsn Therdosigs invivagaay mnge,

for trea . i s .of di seases and di gal... conditions involving
el evat ed%@é?g%&ﬁéﬂ%mg%wﬁﬁ tﬁ_ﬁcﬂ"a?]l@od?@g&ses i nvol vi ng
infection by TheaitiapiFitic effitady oPihe QR InVehtion fof MeAtCUiBe it df heumatoid
trypsanoma brucei, crithidia fusjculata, as well as parasitic diseases

such as 8hriticgs bedatermingd ysing models such apor similan tordhe rat medakofadjuvant arthriis, as

met ast asj : i S.eSHC r i dystrophy,
muscul ar héa%rs‘%ﬁgiwggﬁr%%?hﬁﬁsﬁm ‘é‘?ﬁ@@gagggé' %a{lﬁé%gi n K, has been
i mpl i cat ed i nTHe effieassofithe eompaimids of theriftvention foraheltrefttient dfostéoarthmitiv ¢hm tef

the Invention npy .be used fqr treatpent and prophylaxis of such diseases,
i ncl udi ng"‘e'a%’f‘g%%@ els gt isirpilas 4o therablbicpartial laterad memiscectomy model, as

eri odonfld.j : ' ' f kAN

P trour -1 defetiber predBhal] (Cob bR o MR RR:FAT1503 221 S1580] ietncicy of the
gpnpoundso?ﬁomidein tire endidebearrimeyquaatifietusing histologiost sdoring meth@rllsygsaddssnm‘d

i seases of , excessive carfilage_or riX tion, includin
osteoartﬁﬁviq“)é]yéﬁzhmﬁﬁ &%@PB&F#%“@&@%@ certain neop?astic
di seases | M OiTKL BficGAPEEE bipind o8 thel iR¥etkidn K e ReRReN! boBPUITAR e

matrix degradation. “Conpounds of .the Invention, are al'so in
prevent i defenmined using agyarioabmedsl suck anithe ovatiechamisedtag poether gimilet spécies, e.g.

oapt o O SRR 15 i o R il e Bl AR R iR RE ST
transpl agfarkedd 6CH0nE Resorpeiviiee dasuéd infiRink oY S&Hin 8. g2 he ddkaFibédCinl Gstéoporos Int

i ndicated for preventing or treating osteoporosis of various genesis (e.g.
j uveni | e(1998h3:93%54B): post - nenopausal , post-traumatic, caused by old age

or by corti cos ' rlﬁﬁﬁgy | L.V eficial effects are
eval uated in ﬁﬁgﬁ’dﬁ{rggdgn I'n ?ﬁéf?%ﬁg‘?‘}ﬁﬁc‘%’ﬁ‘&@? tests generally known in
the art, AaDempsund dfald Invémtibnfor asenas alftarmiceutcalj t ed properties are

denmonstrable in ip vitro and in vjvo tests, usin advant ageousl! y, manmal s,
e.g. rat &phaFmageutirglcomposgioncompeising pond f ee'avmtmgaaﬁetw iggredient; 5

well as mﬁédﬁﬂr&ﬁﬁ atirie Bs¥Hd b sBESbRA{oU dikeasé oPREMRAIYniYioR iff -
reconbi nant technol ogQ//.£TB Oorrpoungi of toﬁe I nventi on can ge apgfli eﬁéﬂy‘ﬁ \I/I?tro
in the fehhofattepsintK srimplieated, compfising laministexingian effesitive amosntof a Compound of
suspensi gn and in.viva either enterally or parenterally, advantageously
oral ly, .°3‘.“"%{§‘°3‘?§ﬁ'—s"6 W or in aqueous solution, or as a solid capsule
or tabl ethehi3e B h Tohfpound 6€the BeatiBon Porthd preparation of a medicament for therapeutic or

prophylactic treatment of a disease or medical condition in which cathepsin K is implicated.

c

. The present invention relates to methods of using Compounds of the Invention and their
pharmaceutically acceptable salts, or pharmaceutical compositions thereof, in mammals for
inhibiting cathepsin K, and for the treatment of cathepsin K dependent conditions, such as the
cathepsin K dependent conditions, described herein, e.g. inflammation, osteoporosis, rheumatoid
arthritis and osteoarthritis.

Particularly the present invention relates to a method of selectively inhibiting cathepsin K
activity in a mammal which comprises administering to a mammal in need thereof an effective
cathepsin K inhibiting amount of a Compound of the Invention.

More specifically such relates to a method of treating osteoporosis, rheumatoid arthritis,
osteoarthritis, and inflammation (and other diseases as identified above) in mammals comprises

16



15 1 4-32121A 21 FEB 2006 nmay range between about 10 nol ar and i 04 nol ar

concent 2321244. The dosage in to may range, depending on the route fi FER 2006

adm ni stration, between about 0.1 and 100 ng/kg. The antiarthritic efficacy

of the Compounds of the Invention for the treatnent of rheumatoid

arthritis can be determ ned using nodels such as or simlar to the rat

nmodel ofadmiistecing toca maminial in nexd theteofer dormepondingly efféctive lamouhtefa Compournd ofJ .

Rheumat Oﬂ%? 1993, 20, 1176.) The efficacy of the conpounds of the

i nventi M49% treatment of osteoarthritis can be deternined using

nodel s such Tag féllowihgekahplkOareiftefidddb ilhtrate thé invehSsrPAnd B8 n6ERBeLBYstTRA 2 .

as described previously (Colonbo et al. Arth. Rheum 1993 26, 875-886).

The ef f ibeing)limitations theragnp dismperatures are givendn degneesyCentignade;. fIf not mentipged

hi st ol ogi.cal .scqri 0, . i - arevi ousl [ t.al.

it 1 ek wisg ol 3o MBboo AR porlel b Blued sty st Yelifoe bl 15 and

i nvent i qpofoih Hg@ 20-£38 iba). The sipictare@f finabproducty) intedididtes Arkstatting ghatoiials

ani mal nodel_such as the ovariectom sed rat or.other simlar species, e.g.
[

rabbit d# confiared by standrd @palytical Wﬁﬂémasm&wmmsz@n haractarist
Sor um (BB PECHE SR TR i lhs WRASS P B AIBTTBRRHE 5, "accorai no y

in further aspects the invention provides: A Conmpound of the Invention for
use as a pharmaceutical; a pharnmaceutical conposition conprising a Conpound
of the Invention as an active ingredient; a nethod of treating a patient
suffering fromor susceptible to a disease or nedical condition in which
cathepsin Kis inplicated, conprising adm nistering an effective anmount of
a Conmpound of the Invention to the patient, and the use of a Conmpound of
the Invention for the preparation of a nedicanment for therapeutic or

prophyl actic treatnment of a disease or nedical condition in which cathepsin
Kis inplicated. The present invention relates to nethods of using
Compounds of the Invention and their pharmaceutically acceptable salts, or
phar maceuti cal conpositions thereof, in mammals for inhibiting cathepsin
K, and for the treatnent of cathepsin K dependent conditions, such as the
cat hepsin K dependent conditions, described herein, e.g. inflanmmtion,
osteoporosis, rheumatoid arthritis and osteoarthritis.

17



Particularly the present invention relates to a nmethod of selectively

i nhi bi t4-ﬁ§1£lat hepsin K activity in a mammal whi ch conprises adni ni SZ?FE@?BUE

to a mammal in need thereof an effective cathepsin K inhibiting anmount 0

a Conmpound of the Invention. More specifically such relates to a nethod of

treating osteoporosis, rheumatoid arthritis, osteoarthritis, and

inflanmation (and ot her diseases as ENAMPLESd above) in manmal s conpri ses

16 | 4-32121A 21 FEB 2006 administering to a manmmal in need thereof a

correspondi ngly effective anbunt of a Conpound of the Invention. The

f ol | owi Pghnipte MleQ ipﬁ;ﬁmﬁg ' X %‘ﬁ'rd Lﬁeﬁh';gv?iﬁ s

be construedaas bgiegnﬂwl imtati gﬁﬂ’%@?ﬁ%ﬁ%% eralt8 r'es] re gﬁ\?—gﬁrﬁ%ﬂg

degr eesdetivativegrveldeh ancgten intermediates forthegréparationaf cahipoendspafiRurmalasVar e

perfornmed under reduced pressure, preferably between about 15 and 100 nm

Hg (= 20.133 nbar). The structure of final products, internediates and

starti mexdampR-BRl s is confirmed by standard anal ytical nmethods, e.g.

m croanal ysi s d spectroscopi c characteristics (e.&.ﬁ M5, IR NW).

Abbr evi &bromemetayl- /-neopentyi-/ ii-prrrow] £ : AMNG- o €3 pftrile 4- 32121A 21 FEB

2006 EXAMPLES Exanple 1 describes the preparation of

6- br omonet hyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-2-carbonitrile derivatives which

are key internediates fagg t Eupreparati of\conpounq.ﬁ.o
N

Exanpl e il | 8

6- BrormrreM— neooent r otot2. 3. kag] di-re=2-carborfjtrfl e Mom --
THPO- ' z ANS-"Br onp- 2- chl or o4- ( neonent vif) am noovri m di ne ( W Sen
Neopentyl ami ne (30 m “x0.255 nol) is apded dropwi se at 0C gver 20 min to a
soin. of 5-bromp- 2,47dichl oropyrimdi‘ne (29.17 g, 0.128 1) i® MeOH (230
nily. After stirring for 20 min at 0C,

! ;CQW I,

TR

F

A) 5-Brome-2-chloro-4-(neo 1 opyrimidine (A

Neopentylamine (30 ml, 0.255 mol) is added dropwise at 0°C over 20 min to a soln. of 5-bromo-
2,4-dichloropyrimidine (29.17 g, 0.128 mol) in MeOH (230 ml). After stirring for 20 min at 0°C,
the mixture is warmed to room temperature, stirred for 3 h, and evaporated. The residue is
suspended in 300 mi of EtOAc, washed with sat. aq. NaHCO3 soln. (80 ml) and brine (80 ml), dried

18



the mxture is warmed to roomtenperature, stirred for 3 h, and evapor at ed.
The resthIGi2iA suspended in 300 m of EtOAc, washed with sat. aq. NafHKEBE2006
soln. (80 nm) and brine (80 mM), dried 18 | 4-32121A 21 FEB 2006 (MySO4),
and evaporated The residue is chronmagraphed on silica gel colum (800 g of
silica ge hexane/ Et OAc 5:1) to give the product (A) (32.64 g, 929%.
White c?fglsma)s and eyapnratgds Tbe regidue incigosipgapbedion $ilivs gel colinini(800 gofiliva, gel;
5.52 - 5.61 (br. s), 8.12 (s). Rf 0.48 (hexane/EtOAc 5:1). B)

5- Br onohxaoe/EtdAd S (ll) togive thef protduc (A (39.64 £,9208) WhiiteArystais.nh H-NMR(400 MHz, t 0

Cuccossbomy tleeos iy ¥ rRBES 14 86 5812 WlepdSenetson: 5.4

(32.59 g, 0.117 nol) in DMSO (200 m ). The m xture is stirred for 2 h at
60C, poured into an ice water (ca. 750 nl), extracted (2 x 200 m of

Et OAc, and 2 x 200 ml of Et20), and dried (MgSO4). The organic |ayer is
treat ed vmth Si 2 (90 g evaporat ed, and the residue is chromatographed on
asilicBd 10-2r4YANG O aminepyrimidine@ane/ Et OAc 4: 1) to give the
product (B) (28 95 g, 92% L| ght yeIIow solid. 1 HNWR (400 WMHz, CDC13) 8
1.00 (s), 3.38 (d, J 8.0), 5.14 - 5.29 (br. s), 8.30 (s). Rf 0. 43

(hexane/ Et OAc 4:1). C) Pronarevl (tet MX@-ZH—owan-z-vl ether (C C At
1)

0C, - 3, 4-di hydro-2H pyran (173 m, 1.90 s added dropwi se over 10 mn
to a soln. of propargyl alcohol (88. N nol) and TsOHH20 (16.08 g,
84.53 mml ) in CH2C12 (880 m). After|stirring for 80 mn at 0C the
mxture is warnmed to roomtenperat ~ stirred for 3 h, treated wth Et3N
(12 M), and evaporated. A vacuum d¥stillaBion (20 nmHg, 80C) gives C (224
g, 7 quant.). Colourless oil. 1 HNWR (400 Mz, CDClB) 81.46 - 1.70 (m 4
H, 1.70 - 1.91 (m 2 H, 19 | 4-32121A 21 FEB 2006 41 (t, J=2.2), 3.49
- 358 (m 1H, 3.81- 3.88 (m 1 H), 3.49 - 3.58 ?,4.23(dd,\]:
15, 2. A} foom @onperhture to-an pguequsspln. (26zml)(of Nacbk(i!;ém g, 0.176 mol) is added

successively DMSO (33 ml), DABCO (4.395 g, 39.2 mmol), and a soln. of A (32.59 g, 0.117 mol)
in DMSO (200 ml). The mixture is stirred for 2 h at 60°C, poured into an ice water (ca. 750 ml),
extracted (2 x 200 ml of EtOAc, and 2 x 200 ml of Et0), and dried (MgSO4). The organic layer is

treated with SiO7 (90 g), evaporated, and the residue is chromatographed on a silica gel column.
(850 g of silica gel; hexane/EtOAc 4:1) to give the product (B) (28.95 g, 92%). Light yellow solid.
1H-NMR (400 MHz, CDCl3) 8 1.00 (s), 3.38 (d, J = 8.0), 5.14 — 5.29 (br. s), 8.30 (5). Rf 0.43
(hexane/EtOAc 4:1).

C) Propargyl (tetrahydro-2H-pyran- ether (C

TI-I’O\

C

- At 0°C, 3,4-dihydro-2H-pyran (173 ml, 1.90 mol) is added dropwise over 10 min to a soln. of
propargyl alcohol (88.49 g, 1.58 mol) and TsOH*H70 (16.08 g, 84.53 mmol) in CH7Cl) (880 ml).

After stirring for 80 min at 0°C, the mixture is warmed to room temperature, stirred for 3 h, treated
with Et3N (12 ml), and evaporated. A vacuum distillation (20 mmHg, 80°C) gives C (224 g,

quant.). Colourless oil. 1H-NMR (400 MHz, CDCl3) § 1.46 ~ 1.70 (ni, 4 H), 1.70 - 1.91 (m, 2 H),
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D)
2- Cyan- ﬁ%’r@%entvDam no- S-r 3dt et rehvdr o- 2H ovr an- 2- vl oavl nron- | - vnvhI{-gpgr 3006
m dine At roomtenperature, a soln. of B (42.50 g, 0.158 mpt) and C ?44 ,
0. 313 m)l) |n dry DVF (420 ml) is treated vvlth Et3N (66 rri 0.473 mol),

The m xture is

Cul 1\“8 and (Ph3P)2PdCl 2 é; :
sti rred2 {, Z’=h23) 38‘&3‘ 338 ¢med Mnd 81 338 vJaHbr?’ %336(&% MH), 433 (dddt=l5,( 2
X 400 0] f Et 20), washed with 2% aq. Na2EDTA
sol n. (?Q’égg{%? gﬁd‘f?i@{ The organic layer is treated with
Si®2 (120 g), evapor at ed, and the re5| due is cheomat ographed on a silica
gel colum (1800 g of si I ica gel; hexane/EtQAc 2:1) to give the product (D)
(47.14 q, 92% Orange SO|Id 1H-N|VR (400 MHz, CDClS) S1.47 - 1.70 (m 4
H, 1. N e - ]

(br s) {DB. 21 (s) Rf 0. 44 (hexane/ Et OAC 2 1) E) 7-Neonenty| 6 (tetrahv
2H pyr an- 2- vl oxv) met hyl - 7H- ovrrol or 2. 3-dl uvri m -di ne-2- carbonitrile (E) 20
| 4-32121A 21 FEB 2006 At roomtenperature, a sole. of D (43.94 g, 0.134
mol) in dry DMF (350 m) is treated wth DBU (7.1 m, 47.5 mmol), stirred
for 2 h at 100C, poured into an wa (ca 2500 ml), extracted (2 x 500
m of EtOAc, and 2 x 500 m of Et20), was it h H2O (2 x 300 m), dried
(MySO4), and evaporated. A sole. of the r Isi dje in CH2C12/MeOH 1:1 (1000
m) is treated with activated charcoal irred at 40C for 30 mn,
and filtered. An evaporation of the filtyate gl ves the product (E) (40. 86
g, 93%9. Brown solid. IHNW (400 MHz ACDC13)p8 1.10 (s), 1.51 - 1.70 (m 4
H, 1.70 - 1.90 (m 2 H, 3.53 - 3.63 ( 1H, 3.83 - 394 (m 1 H, 4. 22
s), 4.67 (t, J =3.0), 475 (d, J = 13.0), 5.04 (d, J = 13.0), 6.58 (9),
93 (s). Rf 0.38 (hexane/ EtOAc 2:1). F) 6-Hvdroxvnet hvl -7-neooentvl-7H nvr
of 2. 3- 0,

(0 56 RS Tindtfiure £ RP0 Bk) S0 10.184 B CIRAREIONT3 may WA DM (120
Ts OHH20 nflpis3ceated with EtaN (ﬁﬁmﬂ, 0273 mad)l Gud (3.3 gh 16.8momoB dang (Ph3B23dC(21c57(5g,rﬂ ),

and evaporated. The residue is su ended in 30 nil of EtQAc, and filtered.
Washi ng minel).cEheanixture is stirgddog 2 bat ﬁg“}: gpuied intp an igeovatet (moqozol)mt@cteséz (75h

20 (104%0% °*’E‘§°%?.a§'§%°’?8@" ity ?‘@8%%83?‘%?9%” DT 2 43308 ot
010 mipd (S5, F%dd:éﬁg&fts A 108 (42, Wrkghrkb e (el & Vs

further the 5 g, batch 2) 'trate is treated with
Si 2 ( 3Qh§9mat6glﬁpl§&dairﬂdsﬂl@mgklbblﬁrmﬂﬁ80@g of Slhca gel, hexane/EtOAc 2:1) to give the
product (D) (47.14 g, 92%). Orange solid. 1H-NMR (400 MHz, CDCl3) 6 1.47 - 1.70 (m, 4 H),

1.70-1.92 (m, 2 H), 3.31 - 3.43 (m, 2 H), 3.52 - 3.61 (m, 1 H), 3.84 -3.92 (m, 1 H),4.53(AB ¢, J
=7.0), 4.86 (1, J = 3.0), 5.89 — 5.97 (br. 5), 8.21 (5). Rf 0.44 (hexane/EtOAc 2:1).

(
8.
|

E) 7-Neopentyl-6-(tetrahydro-2H- -2-yloxy)methyl-7H- 0[2,3 imi-dine-2-
carbonitrile (F)
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chromat ographed on a silica gel colum (300 g of silica gel; CH2C12/ Et CAc
3:2) to%ﬂglénot her F (2.58 g, batch 3). Conbining the batches 1- 23 ﬁ ?lfﬂﬁ
F (25.99 g, 87%. Yellow solid. 1H NWR (400 M1z, CDC13) S 1.10 (s), !Lg%
(t, J =6.0), 4.23 (s), 4.98 (d, J =6.0), 6.68 (s), 8.92 (s). R 0.46
(CHC13/EtOACc 3:2). 21 | 4-32121A 21 FEB 2006 G

6- Br ononet hyl- 7- neooent vl - 7H ovrrol of 2. 3-dl ovri nddi ne-2-carbonitrile At 0C,
a soln. of CBr4 (56.1 g, 0.17 nol) in dry CH2ClI2 (150 m) is added dropw se
over 15 mn to a soln. of F (20.65 g, 84.5 tnnol) and Ph3P (44.2 g, 0.17
mol ) i n Adryorfkithpeat(re? @ soth) of BM(A%94 g50.134 mbg lfrn] af!rﬁmrtasoqm) W hredtlfwith e

is warmed to roomtenperature, stirred for he mxture 1s dilute

wi t h CHEGE ml 41,5 mmal), stired fierc? vt HOOSG1 poused intkeaiOics watdrdca. (2590 mi), extiated(2 xe
cvapor at SRR BHONE sal P muCr B et Fig| o053 00 b led Gloslid sy o
Vel | ow SoFrEEARIE i ite 1 BRQIREDHLA AQOTAME i o Bl , ;,

- (8), 6. ERart&al (10 8), Srrécat-40PE £ 30/ min) eXATiRérel K evVapdlation G Th ﬁltr%téiﬁ&ghbes
the preparation of 6- Aryl oxy-7H pyrrol o[ 2, 3-d] pyri m di ne-2-carboxam de

der i vat ipreiucEE)®0.86 2; 93%). Brown solid. IH-NMR (400 MHz, CDCl3) § 1.10 (s), 1.51 ~ 1.70 (m, 4
6- (6- Chl oro-uvridi n-3-vl oxvnet hvl | - 7- (2. 2- di met hvl - or ooyf - 7Hovrrol o[ 2. 3-dl
ovri m diH)e1l.20 - 1e90c@w, 2dd), 3t53 — 3.63 (m, 1 H), 3.83 —3.94 (m, 1 H), 4.22 (s), 4.67 (1, J = 3.0), 4.75
6- Br ononet hyl - 7- 2-di | - yl )= rolo[ 2, 3-d ri_m di ne- 2- car boni
trile (1% ﬁ%ﬁa'(sz@ (dg# g?é%e%% g‘gfé\wébz’(s‘-ﬁ é?ﬂﬁfheg"&"'?ws&‘gégzlt)-he sol uti on,

2- chl or o- 5- hydroxypyridine (1.56 nunol) and K2CO3 (1.69mml) are added.

The mi xture is stirred at roomtenperature under nitrogen 22 432121A 21
FEB 2006 atormsphere for 11 h The reaction m'xture is dil uted with water

and extr th ed..or gani c
| ayer i;§,f“*--'w FH ile (K ¢ at ed
i n vacuo. ogr aphy

(n-hexane : o
/Y Y
\7—§II\|N)\

At room temperature, a soln. of E (40.86 g, 0.124 mol) in THF (300 ml) is treated with MeOH (600
ml) and TsOH*H7O (2.30 g, 12.1 mmol), stirred for 3 h, treated with Et3N (1.75 ml), and

CN

F

evaporated. The residue is suspended in 30 ml of EtOAc, and filtered. Washing the cake with
EtOAc (100 ml) gives the product (F) (20.76 g, batch 1). The filtrate is evaporated, dissolved in 500
ml of CHyCly, washed with H>O (100 ml) and brine (100 ml), and evaporated. The residue is

suspended in 10 ml of EtOAc, and filtered. Washing the cake with EtOAc (30 ml) gives further the
product (F) (2.65 g, batch 2). The filtrate is treated with SiO7 (30 g), evaporated, and the residue is

chromatographed on a silica gel column (300 g of silica gel; CH7Cly/EtOAc 3:2) to give another F

(2.58 g, batch 3). Combining the batches 1 — 3 gives F (25.99 g, 87%). Yellow solid. 1H-NMR (400
MHz, CDCl3) 8 1.10 (s), 1.90 (¢, J = 6.0), 4.23 (s), 4.98 (d, J = 6.0), 6.68 (s), 8.92 (5). Rf 0.46

(CHCI3/EtOAc 3:2).
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AcCEt=1:1) to give the product in 99 %yield. By repeating the procedures
descri b$32KA/e using appropriate starting nmaterials and conditions 251?[_:3 2006
foll owi ng conpounds of fornmula 2-1 are obtained as identified bel ow

Table 2-1. 2-1 Table 2-1 ExpL No. RxYi el dRf (sol vent)NVR(400VHz, S) (%
(DVBO-d6) 2- 1e990 340. 97(s 9H) 4, 25(s 2H) 5. 56(s 2H) ,
(n- hexagg of obe * Tirhid ; hitrileS- 28(d, 114).
9.18(d, I 2 5(s 2H) ,
(n-hexane: AcCEt =1: 1)5 33(s 1H) 6. 77(s 1H), 7. 11(d, 111), 7. 17(dd, 111),
8.26(d, 1H), 8.97(s, 1H) (CDC13) 30750 271.04(s, 9H), 4.22(s, 2H),
5.35(s, 214), \(n-hexane: AcCEt =1:"1y 6. 6.84(dd, 1H), 6.94(d, 1H),
8.28(d, 111), 9.01(s, 1H) 2-4(CDC %] 251. 07(s, 9H), 4.10(s, 2H),
5.22(s, 2H), (CH2Cl2: MeOH=9: 1) 6. 41(s, , 211), 7.30(d, 2H),
8.96(s, 1H) 2-5(CDC13) 570.26 (AcCgt) 1M 04(s, 9H),- 4, 26(s, 2H), 5.36(s, 2H),
N6. 79(s, 1H), 7.28-7.27(m 2H), 8.3 8.31(m 111), 8.40(brs, 1H), 8.98(s,
1H) 23 | 4-32121A ‘

At 0°C, a soln. of CBry4 (56.1 g, 0.17 mol) in dry CH2Cl, (150 ml) is added dropwise over 15 min
to a soln. of F (20.65 g, 84.5 mmol) and Ph3P (44.2 g, 0.17 mol) in dry CH,Cly (150 ml). After

stirring for 30 min at 0°C, the mixture is warmed to room temperature, stirred for 3 h, The mixture
is diluted with CH,Cly (300 ml), washed with sat. aq. NaHCOj3 soln. (150 ml) and brine (150 ml),

and dried (MgS04). The org. layer is treated with SiO5 (70 g), evaporated, and the residue is Joaded
on a silica gel column. FC (800 g of silica gel; hexane/EtOAc 7:4) gives the title compound (20.36
g, 78%). Yellow solid. IH-NMR (400 MHz, CDCl3) § 1.12 (s), 4.27 (s), 4.72 (), 4.84 (5), 6.75 (5),
8.95 (s5). Rf 0.44 (hexane/EtOAc 7:4).

Example 2 describes the preparation of 6-Aryloxy-7H-pyrrolo[2,3-d)pyrimidine-2-carboxamide

derivatives

Example 2-1.

carbonitrile

6-Bromomethyl-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile (1.3 mmol) is
dissolved in DMSO (or DMF) (4 ml). To the solution, 2-chloro-5-hydroxypyridine (1.56 mmol) and
K,CO; (1.69mmol) are added. The mixture is stirred at room temperature under nitrogen
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2 1 FEB 2006 2-6(CDCW 1.00(s, 9H), 4.22(s, 2H), \350.47 (n-4.57(s, 2H),
4.84(s, 43312148 70(s, 1H), hexane: AcOEt =1:2)7.25-7.26(m 211), 8.61- & BPEM00E
2H), C\8.96(s, 1H). 280.20 (n-(CDC13): 8.99(s, 1H), 8.39(d, 1H),

2- 76hexane: AcCEt =1: 1) 6. 79(s, 1H), 6.75(d, 1H), 6.71(dd, -qgq\11), 5.33(s,

2H), 4.23(s, 2H), 2.55(s, 311), 1.03(s, 9 H270.43(DVBO): 0.96(s, 9H),

4 22(s, afimosphers fmﬁm mm oremikhire 4s difuted i mmwemadtad wiith 980Et (@vice)

2 926(7) % M&Q"kﬁ}o @avsst a\%%all o d%ovchgso4,

Ac OEt =2 i
130. 22([Slaikvars%9"%eﬁﬁaslat?1 ? va&o%%‘(&g& w i ﬁﬁ‘cﬁ%u 2: |\/eOH:9 1)%’1{52&}'(“‘”2‘“6,

5.51(s, t—BlBuwvemq)productm%%m 0(s 1H) 7.15(s, 1H), 7.21(d, 1H), 1
N 7.55(dd, 1H), 7.70(s, 1H), 8.37(d, - 111), 9.15s,1 (DWVSO d6) 2-11HO x

By repeating the procedures described above using appropriate starting materials and conditions the
following compounds of formmla 2-1 are obtained as identified below in Table 2-1.

S arNE

Table 2-1
Expl. No. Rx Yield Rf (solvent) NMR(400MHz, 5)
- | (B
7 N\ | (DMSO-ds)
2-1 N _/A 99 0.34 0.97(s, 9H), 4.25(s, 2H), 5.56(s, 2H),
N (n-hexane:AcOEt=1:1) | 7.03(s, 1H), 7.4%(d, 1H), 7.67(dd,
1H), 8.28(d, 1H), 9.18(d, 1H)
= ' (CDCl)
2-2 BNLN | 55 0.24 1.03(s, 9H), 2.53(s, 3H), 4.25(s, 2H),
(n-hexane:AcOEt=1:1) | 5.33(s, 1H), 6.77(s, 1H), 7.11(d, 1H),
o 7.17(dd, 1H), 8.26(d, 1H), 8.97(s,
S 1H)
= (CDCh)
2-3 '><__/>‘0\ 75 0.27 1.04(s, 9H), 4.22(s, 2H), 5.35(s, 2H),
(n-hexane:AcOEt=1:1) { 6.81(s, 1H), 6.84(dd, 1H), 6.94(d,
o 1H), 8.28(d, 1H), 9.01(s, 1H)
2.4 — (CDCh)
@—o\ 66 0.25 1.07(s, 9H), 4.10(s, 2H), 5.22(s, 2H),
(CHCl;:MeOH=9:1) | 6.41(s, 1H), 6.43(d, 2H), 7.30(d, 2H),
8.96(s, 1H)
2-5 = (CDCl)
\ / 0\ 57 0.26 (AcOEt) 1.04(s, 9H), 4.26(s, 2H), 5.36(s, 2H),
N 6.79(s, 1H), 7.28-7.27(m, 2H), 8.33-
8.31(m, 1H), 8.40(brs, 1H), 8.98(s,
1H)
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640. 140. 97§ 4.24(s, 2H), 5.50(s, 2H), x \ -(AcCEt)6.93(d, 1H), ,
7.00(s, ;21A7 26(d, 1H), 9.18s,1 ,12.28s,1H) / (CDC13) \ 2-120  11FEB 2006
740.41.04(s, 9H), 4.24(s, 2H), 5 41(s, 21.1), _ (CHO 3: acetone=9: 1)6 82(s,
1H), 7.03-7.08(m 1H), 7.27- E 7.31(m 1H), 8.60-8.65(m 1H), F p 9.01(s, 1
(CDCI3) 2-13\770.561.05(s, 911), 4.25(s, 211), 5.39(s, 2H).

ol N{n- iBgand: A =1:1)6}87(s,| 1H, 7.03(s, 1H .| (D) 'tl(l)'((,nPHj,l-Mﬂ(s, 2H),
7.78-7.82(m| 1 .02s, | (38DJ 3) 2- DAk 0241c24513, 4 g 1 ,
6.54(m 1H) .| 6. 70-5=m5(m 2H),| 8.96(s. 1H) /(CDA 18(5 251 04 s,
9H) | 4.26(s,] 211), 5.34(%, 2H) (n-hexane: AcCEt-
7. 11-7- 16(m| 1), F7.21(br 28 [H), 7029 33(m J@)Clﬁl%?m 'IH’}SGIB%d,HlH),
8.98(s,2-1H) |24 hexane:AcOEt=1:1) | 6.79(s, 1H), 6.75(d, 1H), 6.71(dd,
] 1H), 5.33(s, 2H), 4.23(s, 2H), 2.55(s,
3H), 1.03(s, 9H)
H 27 043 (DMSO): 0.96(s, 9H), 4.22(s, 2H),
2-8 7\ (CH;CL:MeOH =9:1) | 5.41(s, 2H), 5.95(dd, 1H), 5.98(d,
0\ 1H), 7.01(s, 1H), 7.29(d, 1H), 9.19(s,
= 1H), 11.18(s, 1H) :
cl (CDCl)
2-9 /\ 26 0.29 1.04(s, 9H), 4.24(s, 2H), 5.35(s, 2H),
0\ (n-hexane: AcOEt=2:1) | 6.80(s, 1H), 7.30(t, 1H), 8.29-
| N= 8.28(m, 2H), 9.00(s, 1H)
N ~ 11 0.22 (DMSO0): 0.95(s, 9H), 4.23(s, 2H),
210 | 'L (CH,CL:MeOH=9:1) | 5.21(s, 2H), 5.51(s, 2H), 6.87(s, 1H),
'\—Q-o\ 7.00(s, 1H), 7.15(s, 1H), 7.21(d, 1H),
W : 7.55(dd, 1H), 7.70(s, 1H), 8.37(d,
1H), 9.15(s, 1H)
= (DMSO-de)
211 | W\ ) | 64 0.14 0.97(s, 9H), 4.24(s, 2H), 5.50(s, 2H),
N—N (AcOE) 6.93(d, 1H), 7.00(s, 1H), 7.26(d, 1H),
9.18(s, 1H), 12.28(s, 1H)
7\ (CDCl3)
2-12 /S| 4 0.4 1.04(s, 9H), 4.24(s, 2H), 5.41(s, 2H),
- (CHCls:acetone=9:1) | 6.82(s, 1H), 7.03-7.08(m, 1H), 7.27-
F e ‘ 7.31(m, 1H), 8.60-8.65(m, 1H),
9.01(s, 1H)
(CDCI3)
2-13 y@'ﬂ 77 0.56 1.05(s, 9H), 4.25(s, 2H), 5.39(s, 2H),
O~y (n-hexane:AcOEt=1:1) | 6.87(s, 1H), 7.03(s, 1H), 7.12-
7.17(m, 1H), 7.78-7.82(m, 1H),
9.02(s, 1H)
(CDCl3)
2-14 r@‘% 90 0.24 1.02(s, 9H), 4.25(s, 2H), 5.22(s, 2H),
o (n-hexane:AcOEt=3:1) | 5.94(s, 2H), 6.36-6.40(m, 1H), 6.52-
6.54(m, 1H), 6.70-6.75(m, 2H),
8.96(s, 1H)
(CDCI3)
2-15 - 0\ 18 0.25 1.04(s, 9H), 4.26(s, 2H), 5.34(s, 2H),
(n-hexane:AcOEt=3:1) | 6,79(s, 1H), 7.12-7.16(m, 1H),
F 7.21(br s, 1H), 7.29-7.33(m, 1H),
FF 7.42-7.48(m, 1H), 8.98(s, 1H)




4-32121A 21 FEB 2006 (CDC13) 2-16'\30.491.03(s, 9H), 4.25(s, 2H), 5.32(s,
211), o46¥2Axane: AcOEt =1:1)6. 79(s, 1H), 6.87-6.92(m 111), 6.95- & PPEANNG
1H), 7.31-7.34(m 111), 8.98(s, 1 ol.>  */ \'' 2-17\ \ 140.561~ 11),

229(s, 2H), 5.55(s, 211), J (CH2C12: MeOH=9: 1) 6. 85-6.89(m 110, 6.90(s,

1H), 7.45- 0..7.50(m 111), 8.05-8.12(s, 2H), 8.78- 8.83(m 11), 9.03(s, 1H)
(CDL13) 2- 1$90. / (s, [ 911) ] 2. 14(s, 3H), 3.03(CDCHh3

)
(CH A(In %#11), 3.5903965(m 2| 25Q( 98, 3
4.2 % (i AcRD, | e S S T
(CD , 2475(s, 3H), 4.35(s, e IHS
“(n (s, 4H), 6.87(s, 111), i% '15)“3‘?(% fm, 1H),
7.7 H8d2(m—1H)—8-97(s | 5,
(CDC13+DMS0-dg) _
14 0.56 1.04(s, 9H), 4.29(s, 2H), 5.55(s, 2H),
(CH:CL:MeOH=9:1) | 6.85-6.8%(m, 1H), 6.90(s, 1H), 7.45-
O 7.50(m, 1H), 8.05-8.12(s, 2H), 8.78-
' 8.83(m, 1H), 9.03(s, 1H)
(CDCl3)

2-18 . ] 9 0.34 1.02(s, 9H), 2.14(s, 3H), 3.02-
(CHCly:acetone=4:1) | 3,12(m, 4H), 3.59-3.65(m, 2H), 3.74-
3.80(m, 2H), 4.26(s, 2H), 5.25(s,

2H), 6.74(s, 1H), 6.90(s, 4H), 8.95(s,

1H)
>_ (CDCI3)
2-19 R 57 0.53 1.07(s, 9H), 2.75(s, 3H), 4.35(s, 2H),
_ \ (n-hexane:AcOEt=1:3) | 5.90(s, 2H), 6.87(s, 1H), 7.48-

7.54(m, 1H), 7.79-7.91(m, 2H), 8.07-
8.12(m, 1H), 8.97(s, 1H)

2-20.
7-(2.2-Dim - din-4-yloxymethyl)-7H- 2 midine~2-
carbonitrile hydrochloride

=N
@O T\
N — N N =N
HCI '

&

To a solution of 7-(2,2-dimethyl-propyl)-6-(pyridin-4-yloxymethyl)-7H-pyrrolo[2,3-d]pyrimidine-
2-carbonitrile (0.31 mmol) obtained above in acetonitrile (3 ml) and CH>Cl (5 mi) is added 4N
hydrogen chloride in dioxane (2 ml) at room temperature. The solvent is evaporated to give the
product in 94 % yield. 'H NMR(400 MHz, DMSO-ds) 8 1.0(s, 9H), 4.27(s, 2H), 6.02(s, 2H), 6.55(s,
1H), 7.38-7.46(m, 2H), 8.71-8.78(m, 2H), 9.13(s, 1H).

2-21.
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2- 20.

7- (2. 2- Bi33B2HY| - DVDVI ) - 6- (Pvri dl n- 4- vl oxynet hyf - 7H Dyrr ol o[ 2. 3- dI pydhi GEBAI06
2- carbonitdl e hydrochloride To a sol ution of

7-(2, 2-di et hyl - propyl) - 6- (pyri di n-4-yl oxynet hyl ) - 7H pyrrol o[ 2, 3-d] pyri m di
ne- 2- carbonltrlle (0 31 rmol) obta| ned above in acetonltrlle (3 m ) and

product in 94 %yl el d.

: L = =~e=. (s, 9H), 4.27(s, 211), 6.02(s, 2H), 6.55(s,
1H), 7.38-7. 46(m 211) 8. 71- 8. 78(m 2H), 9.13(s, 1H). 2-21. 25 4-32121A
6- (2-Di tl uoronet hvl - nvridi n-4-vl oxviet hvD- 7- (2. 2- di et hvl - nronyf-7Hnvrrol o
i 2. 3- dPrepatatipg phiz-diflupsomethykpyridin-#radpar at i on of
2-diiluoromethyl-pyridin-4-ol 21 FEB 2006 A m xture of

(E) - 4- met hoxy- but - 3-en-2-one (20 mmol ) and ethyl difluoroacetate (24 nmol)
i's  addadmixiafeves EX-4nRiioxyibut-3-6F-2-pat 126 inmhbl) ednd- &HYD difivrdacbtateyld) 1s
di ethyl ether (50 ml) under _nitrogen atnosphere at -15 C over 30 mn.

mi xt ur eadded dropiseita & mizipre ofpotassiugnert-butokide 626, mmcd) and diethyl pther (S OAnDemder

cool i ngnituo) h Qtﬁ&%fecfci A2 QvEh) maD _CI}EE{_Z e ) alRwid. &u%eﬁsgﬁghymom

added drop e reaction mxture. anic layer 1S separ
washed wniperataretslowly. ovea3EOAfterl coelingotoed msemc acid (26 anmobhtand HyO (2@ unl) are

t enpera _ _sol yen 's evapoat ed to gl ve the

The residue |s, di lved in i- pro anol . To, the solution, conc. HC
(2 m) fuecessiyely P WSS, {9 the 1°§f ﬂ# orgnic layercis separteflgWashed wit
reactio tN | n@&r V%Q%

CH2C12. Ehtr“lthi oé‘lgggﬁc aye &Mqﬁ Sr;% over vgglgr%gg@ﬁ%a\%%%&]%

resi duelpr@anbls(gg Imil}.dl‘c:j ﬂ:ahsoltpmpaum:l HQIO(Z:cnlnl))xs a‘d;ied hnd thel ofixtore, is Zeﬂtlumd folI3A.
50 ' . .
Feact | oAt Sediing. fhe Teperion SuiRi H nenloRlife) vl A VaRfCh g aatacted Sy San

layer | gnhéiok 10‘)1{1961' Modried end MYSOPaAd edap&quﬂwm@meEfésmae ib %ldaarvba gl
by silica gel col Uunm chromat ography .(n-hexane; AcOEt = 1:1) to give

2-di fl upmpmmw )y Tiocthe safutien, 28 %29 Nile (5§, mmol)is a@dﬁdmdtthgnuvym igirefluxed|for

6- br oo AR 7opBE i iGieninihaE ) Red it Fabydretiaend with AGes e Sidall
boni tri lager {stdrR@ mMgmambéﬁ@erm mavdeaoaThe (ediddb isnpatifiedbg siitdggel colugnn

m xture is allowed to stir, at
chromatography (n-hexane: AcOEt = 1:1) to give 2-difluoromethyl-pyridin-4-ol in 32% yield.

2-Difluoromethyl-pyridin-4-ol (1.18 mmol) obtained above is dissolved in CH;CN (5 ml). To the
solution,  6-bromomethyl-7-(2,2-dimethyl-propyl)-7.H.-pyrrolo[2,3-.d. ] pyrimidine-2-carbonitrile
{0.98 mmol) and potassium carbonate (2.25 mmol) are added. The mixture is allowed to stir at
room temperature under nitrogen atmosphere overnight. The reaction mixture is diluted with H>O
and extracted with ethyl acetate. The organic layer is dried over MgSO; and evaporated in vacuo.
The residue is purified by silica gel column chromatography (n-hexane : AcOEt= 1:1) to give 6-(2-
difluoromethyl-pyridin-4-yloxymethyl)-7-(2,2-dimethyl-propyl)-7H-pyrrolo(2,3-d]pyrimidine-2- '
carbonitrile in 76% yield. Rf= 0.28 (n-hexane:AcOEt=1:1). 'H NMR (400MHz, CDCl) & : 1.04(s,
9H), 4.24(s, 2H), 5.41(s, 2H), 6.62(t, 1H), 6.82(s, 1H), 6.98(dd, 1H), 7.24(d, 1H), 8.54(d, 1H),
9.01(s, 1H).

imidine-2-carbonitrile
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room tenperature under nitrogen atnosphere overnight. The reaction m xture
is dil usa21%Ah H20 and extracted with ethyl acetate. The organic IZalykEkB 2086
dried over MgJSO4 and evaporated in vacuo. The residue is purified by
silica gel colum chromatography (n-hexane : AcOEt= 1:1) to give 6-(2-

di f1 uoronet hyl - pyri di n-4-yl oxymet hyl ) - 7- (2, 2-di met hyl - propyl ) - 7Hpyrrol of 2,
3-d] pyri m di ne- 2- canlt ril e in 76% vyield. Rf 8 (n-hexane: AcOEt=1:1).

"H NMR (400MHz, >2H), 6.62(t,
QiQk(s, 1H).
N

1H), 6.82(s, 1H),
2-22. SN

7-(2.2-Di et hvl - nronvl | - 6-/( 6- met hoxv-nvri dazi n- 3- vl oxVnet hvf-7H oyrrol 012. 3
- dbyrimdine-2-carbonitrlile 26 | 4-32121A 21 FEB 2006

7- (2, 2- D net hyl - propyl ) - 6- (6- hydr oxy- pyri dazi n- 3-yl oxymet hyl ) - 7H py-m o[ 2, 3

) (1 PP BRI XSGR BRI En LR pi2

added suarbenitrily @0.296 Mmenobtainedabiove i¢ dissodvedzin DMSO (1tml)Bo ﬁtelsbhluonﬂ[éicoa

the P (- Shrambl SpfiMe? (0. 354t addelaisssivalf i bt i serfecat goommog T
Fr aCt'OE‘eﬁgﬁEﬁuﬁ%ﬂ&q{ iR6lgen ARMSSPheRIfoVUH) @te@r%ﬁb@%‘% gﬁc (?\;ga;ué @mm a@%emth

AcCEt . organi c |l ayer is vvashed with brine nd
concent filtratelistpurifjed by HPE.Chiwrsere. 1 i% TFA: mgomnnlr,-o R% Md‘mm&@coﬂb):tedl H

g@g??ob%éd %g@@%f@ @@?H&aﬁ:ﬁfﬁg%&ﬁp 'lTh orga‘uc layenéwas eﬁ thgrljé.)
- Cyc Opﬁﬁbvéyﬁégml tr?ﬁg%” Mﬁ%fﬂyw)%‘}iél&%’ ) O#Meaﬂx-@‘i d%o

f2.3- dlipyrim ~L: N m Xt ure conpou

1212 ( SPAVIRGO0WIHY, DMSTo 5 10475 95X 3676, 428 QH), § 841 26 I8(8HDII66(s,
DMF (6ml) is heated at 80 C under nitrogen atnosphere for 4 days. After
cool i ng2H):f98(&dED; on

2-23.
7-Cyclohexyl-6-[4-(4- 1-pi -1-v1 etl_l 1)-pheno thyl]-7H- lo[2.3-
dlpyrimidine-2-carbonitrile '

Qu SO0, O, O
LT e

A mixture of compound 12-4 (see below) (1.1 mol), i-Pr,NEt (12ml), and Cul (0.11 mmol) and dry
DMF (6ml) is heated at 80 °C under nitrogen atmosphere for 4 days. After cooling, the reaction
mixture is diluted with water and extracted with AcOEt. The organic layer is washed with brine,
dried over sodium sulfate, and concentrated in vacuo. The crude product is purified by silica gel
column chromatography to give the product in 9 % yield. Rf=0.60 (CH;Cl;:MeOH=1:5). '"H-NMR
(400 MHz, CDCh), 1.31-1.46 (m, 3H), 1.68-1.78 (m, 1H), 1.87-1.98 (m. 4H), 2.29 (s, 3H), 2.46
(brs, 8H), 2.57-2.70 (m, 2H), 3.47 (s, 2H), 4.36 (tt, 1H), 5.22 (s, 2H), 6.68 (s, 1H), 6.94 (d, 2H),
7.27 (d, 2H), 8.93 (s, 1H).

2‘240
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m xture is diluted wwth water and extracted with AcOEt. The organic |ayer

i s washdeB2I21A brine, dried over sodiumsul fate, and concentrated ih!FEB 2006
vacuo. The crude product is purified by silica gel colum chronatography
to give the product in 9 %yield. Rf=0.60 (CH2Cl 2: MeOH=1:5). 1H NVR (400
MHz, CDCI3). 1.31-1.46 (m 3H), 1.68-1.78 (m 1H), 1.87-1.98 (m 4H), 2.29

(s, 3H) 7-2.XDiméthyBpropyl)-6-[4-(SMecthylpiperaziits]-viethiphendymethiR7HL L, 1H),
5.22 (s, 2 a O 08 (S, 6.94 (d, 2H), . d, 2H), 8.93 (s, :
2- 24, 2PYITOOI 2 APYIIREIER--QRYVONRIN . 2- Di et hvl - oronv0- 6-i 4- (4-nmethyl -Dio n

n- 1- vl met hvn- nhenoxrnmet hvl | -7H Dvrrol oi 2. 3-dl ovit m di ne-2-carbonitrile
Fol | om ng by the procedure descri bed above, conpound 12-7 (see below) is
converted to the title. Yield 12% Rf=0. xMeOH=1:5). "H NMR (400
MHz, CDCl13) 8 1.03 (s, 9H), 8H), 3.47 (s, 214),
4.26 (s, 111), 5.29 (s, 2H), . N;H) .27 (d, 2H),

8.96 (s, 1H). 2-25. 6-(6-Chl mdln 4- vl oxvrrethvl) 7 (2.2-dine

hvl - Dr oDVO- 7H DVrrol ol 2. 3-dl Dvr 2-carbonitrile d N 1A To a

sol ution of P
7- (2, 2-di met hyl - propyl ) - 6- hy¥ir oxynet hyl - 7H pyrrol o[ 2, 3-dl pyri m di ne- 2-
carbonitrile (1.0 mmol) in THE (10 mM) is added NaH (1.2 mml) at room
tenperature under nitrogen atnosphere. After 15min stirring,
4,6-dichloropyrimdine (1.1 nmol) is added and the mxture is stirred at
room t eFollowingty the prdchduré described above, contpound 11257 (bed bélow) i donveltéd mrtﬁe title.
extracted with AcOEt. The oégéanl C extracts are dried over Na2804

concent Aeldd 2%y RE=0.5 (GHeCL:MeQHRES) i 'H-NMR (400 MHg, 6BCIa LA Mﬂigzgﬁ)fﬁj on

e B Sl R R G e S R

1H), 6. 8ajess, ). 8.62(s, 1H), 8.97(s, 1H). 28

2-carbonitrile

To a solution of 7-(2,2-dimethyl-propyl)-6-hydroxymethyl-7 H-pyrrolo[2,3-d}pyrimidine-2-
carbonitrile (1.0 mmol) in THF (10 ml) is added NaH (1.2 mmol) at room temperature under
nitrogen atmosphere. After 15min stirring, 4,6-dichloropyrimidine (1.1 mmo]) is added and the
mixture is stirred at room temperature for 1h. The reaction mixture is diluted with H20 and
extracted with AcOEt. The organic extracts are dried over Na2504 and concentrated. The residue
obtained is purified by column chromatography on silica gel to give the product in 92% yield.
Rf=0.49 (AcOEt:n-hexane=1:2). '"H NMR(400 MHz, CDCI3) & 1.05 (s, 9H), 4.26(s, 2H), 5.74(s,

2H), 6.83(s, 1H), 6.86(s, 1H), 8.62(s, 1H), 8.97(s, 1H).
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| 4-32121A 21 FEB 2006 2-26. 7-(2.2-Dinethvl-Dronvf-6-f

6- (4- med@2 M wr azi n- 1- vl ) - ovri mi di n-4-vl oxvnet hvl | - 7| - 21 FEB 2006
Dvrrol of 2. 3-dl ovdmi di ne-2-carbonitrile A m xture of 2-25 (0.3mvl) obtal ned
above, 4-nethyl pi perazine (0.36mml), and triethylanine (0.9mml) in DWW
(5m) is heated at 80 C under nitrogen atnosphere for 3h. After cooling to
roomtenperature, the mxture is diluted with H2O and extracted with ether.
The orgigl c extracts are dried over Na2SO4 and concentrated in vacuo. The
Fesidu Bt ai ned i's purlfled by coI um chromatography on silica gel to
give themp , A ( . ;
CDCl 3) :
4. 24(s,pyd
1H) . 2-27.
7- (2, 2- D net hvl - nronvf - 6- (6- nonmhol i n- 4- vl - Dvdm di n- 4- vl oxvnet hvf - 7f-ovrrol o
1 2.3- dl Dvrimdine-2-carbonitrile NN./ U" N\ A mxture of 2-25
(0.32mmol ), norpholine (0.38muvol), gad,triethylamne (0.96mmol) in DV
(5mM) is heated at 60 C under nltroen at mosphere for 17h. After cooling to
roomtenperature, the mxture el Wit hAR2O and extracted with
ether. The organic extracts ard @ and concentrated in
~vacuo. The residue obtained is purified NOT ™Y ghr omat ogr aphy on silica
gel to give the product in 97%yield. .17 (AcCEt : n- hexane=1:2). 29
4-32121A 21 FEB 2006 ' NMR(400 MHz, CDC13) 1.03 (s, 9H), 3.57(t, 4H), 3.77
(t, 411), 4.24(s, 211), 5.65(s, 2H), 5.85(s, 1fi), 6.76(s, 1H), 8.31(s, .
1H), 8.94(s, 111).

A mixture of 2-25 (0.3mmol) obtained above, 4¥methylpiperazine' (0.36mmol), and triethylamine
(0.9mmol) in DMF (Sml) is heated at 80 °C under nitrogen atmosphere for 3h. After cooling to
room temperature, the mixture is diluted with H2O and extracted with ether. The organic extracts

), 6.76(5, I H), 8.30(5, 1H) 8. 94(s,

are dried over Na2S04 and concentrated in vacuo. The residue obtained is purified by column
chromatography on silica gel to give the product in 93% yield. Rf=0.15 (AcOEt:n-hexane=1:2).
'NMR(400 MHz, CDCI3) § 1.03 (s, 9H), 2.33(s, 3H), 2.44-2.47 (m, 4H), 3.59-3.62(mn, 4H), 4.24(s,
2H), 5.64(s, 2H), 5.85(s, 1H), 6.76(s, 1H), 8.30(s, 1H), 8.94(s, 1H).

2-27.
7-(2,.2-Dimethyl- -6-(6-morpholin-4-yl-pyrimidin-4. thyl)-7H- lof2,3-
imidine-2- nitrile

P

&I ey

A mixture of 2-25 (0.32mmol), morpholine (0.38mmol), and triethylamine (0.96mmol) in DMF
(5ml) is heated at 60 °C under nitrogen atmosphere for 17h. After cooling to room temperature, the
mixture is diluted with H20 and extracted with ether. The organic extracts are dried over Na;SO,
and concentrated in vacuo. The residue obtained is purified by column chromatography on silica gel
to give the product in 97% yield. Rf=0.17 (AcOEt:n-hexane=1:2).
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Exanpl e 3 describes the preparation of

6- aryl o43R121TA+ pyrrol o-[2,3-d] pyrim dine-2-carbonitrile derivatives}1fEB 2006
Exanmple 3-1. f

(4-chl or o- nhen/ D- met hyl - anf nol - met hvl | - 7- (2. 2- di et hvl - ur oovD- 7H- ovm of 2. 3-
dl nvri m di ne-2-carbonitrl le C To a solution of

6-bron0\My iz, épih 0 hE diene
carbonitril e40(01 ol ) |%%ij5%?%8@?§9 %IT?-?@QF gﬁ%d%d%gamn%'%& 2H), 5,85,
4- chl or IH)\6/ms(s) Y H8.31(5clH)18.24¢sntH). and pot assi um carbonate (2.4 mol).
The m xture is heated at 50 C for 13 h. The reaction mxture 1is diluted
Wi th AcOEt, washed with water and brine, dried over sodiumsulfate and
concentrated. The crude product is purified by HPLC (n-hexane: AcOEt) to
give the product in 27 %yield. Rf=0.69(n-hexane: AcOEt=1:1)."H NVR(400
MHz, COEX:G)pl83 degtibes telprepardionof 63t yhminb-TH(pyrrold2[23-d]pyritdifline-2¢3cborfitril ( s,
1H), GG‘?Z: 6,.69(m 2H), 7.17-7.23(m 2H), 8.84(s, 114). By repeating the
proced AWaYS e i bed above usi ng appropriate starting naterials and
conditions (roomtenperature, purification by silica gel colum

chr omat ograph;% the follow ng conpounds of fornula 3-1 are obtained as

i dent i fExamplel3oly i n Table 3-1. 30 4-32121A Table 3-1 3-1 21 FEB 2006

Exanpl eRxyi.el dRf ¢sol 1 VR AO0QM. &, < 00( s,
oH), 4 i [{4-¢ 0-pnEnYL-Met] 5..&“1_{!_3 eyl ,%’-‘V- ethyl-p1 2470 Le il P
1H), 7.4 7.80(d, 1H), 9.07(s, 1H q(CDC13) 3-3C'+ N
} \140. 1H), 3.87(s, (n-hexane: AcOEt=1:1)311),

4.20(d, 211), 4.56(d, 2H), 6.65(s, 1H), 6.66(d, 11), 7.01(dd, 1H),

To a solution of 6-bromomethyl-’l-(2,2—dimethyl—prOpyl);7H-pyrrolo [2,3-d]pyrimidine-2-
carbonitrile (1 mmol) in DMF (or DMSO) (5 ml) are added 4-chloro-N-methylaniline (1.2 mmol)
and potassium carbonate (2.4 mmol). The mixture is heated at 50 °C for 13 h. The reaction mixture
is diluted with AcOEt, washed with water and brine, dried over sodium suifate and concentrated.
The crude product is purified by HPLC (n-hexane:AcOEt) to give the product in 27 % yield.
Rf=0.69(n-hexane:AcOEt=1:1). "H NMR(400 MHz, CDCI3) & 1.06(s, 9H), 3.03(s, 3H), 4.13(s,
2H), 4.71(s, 2H), 6.40(s, 1H), 6.62-6.69(m, 2H), 7.17-7.23(m, 2H), 8.84(s, 1H).

By repeating the procedures described above using appropriate starting materials and conditions

(room temperature, purification by silica gel column chromatography) the following compounds of
formula 3-1 are obtained as identified below in Table 3-1.
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2006

7.59d,1 IM d, 1H) (CDC13) 3-440.261.02(s, 911), 2.51(s, 3H), 4.20(s, 2H),
(n- hexand-3RE28A =1 1)5.48(s, 2H), 6.77(s, 1H), 7.15(d, 1H), 7.26(4, 1@)1.FEB
7.42(bs, 1H), 8.35(d, I111), 8.95(s, 111) 3-5780.14 (MeOH) (CDC 3) 1.00 (s,
9H), 1.41- 1.49 (m 211), 1.52-1.60 (m 4H), 1.61 (brs, 1H),2.35 (brs, 4H),
2.45 (t, 2H), 2.72 (t, 2H), 4.06 (s, 2H), 4.22 (s, 2H), 6.61 (s, 1H), 8.83
(s, 1H) 3-6. 7

6- ((4-Chl oro-avri m di n-2-vl am ny) - Lly (2. 2-di net hvl - Dr oDVD- 7H DVrrol o
[2.3- dl pvrimdine-2-carbonitrlle ?ﬁ 21A 1 2B-F¥EB 2006 Preparation
of ™

6- am nonet hyl
itrile
7- (2, 2-di net hyl

added hydrazi ne

-7-(2,2-di rnethyl -
A To a solution of
-propyl)-6-(1, 3-dlf oxo- 1, 3-di hydr o-i soi ndol -
pyrrol o[ 2, 3- Apyri m di ne-2-carbonitrile (%;
monohydrate (30.0 mmoMeblgs3
is refluxed for 4h. After cooling down

to room

(15.0 mol)
-} oom t enper at ure.

2-yhnet hyl ) - 7H
in MeOH (150 m) is
The m xture

tenperature, the reaction

l) - 7H-pyrro N[ 2, 3-dj pyri mi di ne- 2- car bon

mxture is diluted with H2O and extracted with ethyl acetate. The organic
ext ramme dri egxover qoﬁieufn sul lestowaﬁt)concﬂnt rat ed Igs

obt g UI’Ierd by c%m chromat ography agn silica ge to give the

pr od =0 AJ. TCRZCr 2 veoR=20" r) N|VR("4‘OO—M=IZ—CBCI'S')—
s e e e S “g"a%‘*

-Afrin s f
itrifle (A oﬁ‘m) ooloi o dpdtade: ‘%&S g, tpdH]. 7. gﬁs&;%
ar e |di ssol ved in toluene|(15 ). To the sol UtIOH'l}!I:, é@d@ﬁ B8 9
(0,05mml). Kt-Bu)2P(o-bilpheny \ (0. 1mmol) .  and (1. 5mmol) at room
téperature The i ¢n is {efluxed under nitr(@m;)at nosphere for 20h.
Aftqr 3-3 @Jﬁ 14 0.24 1.04(s, 9H), 3.73(br, 1H), 3.87(s,

(n-hexane:AcOEt=1:1) | 3H), 4.20(d, 2H), 4.56(d, 2H), 6.65(s,
1H), 6.66(d, 1H), 7.01(dd, 1H),
7.59(d, 1H), 8.90(d, 1H)
= {CDCly)
34 p*u\ 4 0.26 1.02(s, 9H), 2.51(s, 3H), 4.20(s, 2H),
(n-hexane:AcOEt=1:1) | 5.48(s, 2H), 6.77(s, 1H), 7.15(d, 1H),
3 7.26(d, 1H), 7.42(bs, 1H), 8.35(d,
1H), 8.95(s, 1H)
3-5 78 0.14 (MeOH) (CDCh)
Q_\_ 1.00 (s, 9H), 1.41- 1.49 (m, 2H),
;\ 1.52-1.60 (m, 4H), 1.61 (brs,
1H),2.35 (brs, 4H), 2.45 (t, 2H), 2.72
(t, 2H), 4.06 (s, 2H), 4.22 (s, 2H),
6.61 (s, 1H), 8.83 (s, 1H)
3-6.
6-[(4-Chloro- =2 o)-methyl]-7- -7H- lo{2.3-
d]pyrimidine-2-carbonitrile
[i\)\
\ N
/ L(I\

g oy
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cooling down to roomtenperature, the reaction mxture is diluted with HO
and ext rexd281Anith ether. The organic extracts are dried over sodi upft FEB 2006
sul fate and concentrated in vacuo. The residue obtained is purified by

col utm chr omat ography on silica gel to give the product in 14%i el d.

Rf =0. 40 (AcCEt: n-hexane=2:1)."'H NVR(400 MHz, CDC13) S 1.06 (s, 9H), 4.2l (s,
2H), 4.93(d, 2H), 5.58(s, 1H), 6.61(s, 1H), 6.68(d, 1H), 8.18(d, 1H), .

8. 89(s, . 3-7. . N . Y .
f 2- cyan-é;%az@fbﬁ’fr%WWAW?&MM@&@&W?l?r#dfmmm&q%?mmon&nh
uor o- begzam de 32 4-32121A 21 FEB 2006 To a sol ution of 4-fluorobenzoic
acid (0.75mml) in toluene (5nml) are added dropw se

oxal yl chl or.i de(l 125mmol ) and one drop of DMF at roomtenperature The,

Fo ronpudd F@P&ﬁ?fﬁ?&agﬁh‘v O R e R e R g

(5m) a -2 {carbémittile(B) Y lSOhﬁﬁUEhM(lﬁO'xﬂb?&ﬁdedh d:azme
d] pyrim |ne car onltrlle (0. Smml) obt ai ned above i s adde

stirri ngmeroly %mmmmmwmmm refluzed fer 415 Peﬁqrso@lmmwm

zsgr%gm&r?%qe ar’i g%%glgmrdt =d&?&nm\%(}gléﬂi@mn?e;%e gﬁ?‘ rﬂgg%tht%.dlhe

puri f i edorghiic estractaare Iﬂnealramg;bdiahysumtaaddj coacehtiatedOThe ¥Ridub ebmnmduspumﬂiecﬂﬁ% .

yi el d. Rf=0. 26 (AcCEt: n- hexane=1 1H NVR(400 13 1.04 (s
911), 4.%ulmn Qg@twnwgeétwememduam %wﬁm 2115

Zs gfyrsu@ianyl?%pyrrofo W(Wﬁcg) @sgrllc(glr bn]?f’r“ﬂsggag@‘rl'va Tve

& ?gplzeuéﬁé(t ,nm) 8.90(s, 1H)

vl-nroovl) - 6- (nvridin-2-vlsul fanvl met hvi ) - 7H ovrrol oi 2. 3-dl ovr
i mdine-2- carbonitrile To a sol ution of

car boni 1o ARG T Ao iodthyBIORg 1 DBl St R 81 )
added. Theorugb bbﬁﬁneu&boﬁé afd 2;¢dﬁhldmpyﬁmmwﬂ azmn &y dissolveddn €olinétie (@8l mi).

I nt o aqueous sodi um hydrogen_ carbonate. The g?nl C Iai/er Is extracted
wi t h AcCE® thegaliien agg adM%ﬂéQ Ac)g(DOgmemal). (hﬁg}?é‘ -biphenyl} €3 bmmgfgand CsCO3

concent r Q L4 '{Qﬁm%hm%:ﬁﬁﬂg e éthpteHIkiﬁh gl.gly% \gidtef fiftroBEA att®sPile for 20h. After

chromato y'to glve
cooling down to room temperature, the reaction mixture is diluted with H20 and extracted with

ether. The organic extracts are dried over sodium sulfate and concentrated in vacuo. The residue

obtained is purified by column chromatography on silica gel to give the product in 14%yield.
Rf=0.40 (AcOEt:n-hexane=2:1). "H NMR(400 MHz, CDCI3) § 1.06 (s, 9H), 4.21(s, 2H), 4.93(d,

2H), 5.58(s, 1H); 6.61(s, 1H), 6.68(d, 1H), 8.18(d, 1H), 8.89(s, 1H).

e,

3.7.
N.-[2-Cyano-7-(2.2-dimethyl-propyl)-7H- lo[2.3 din-6-ylmethyl]-4-fluoro-
benzamide
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33 4-32121A 21 FEB 2006 By repeating the procedures descri bed above using
appr opr 4e3228Aarting materials (K208 is used as a base for exanpl es?4-F4B 2006
4-6 and 4-7) and conditions (purification by alum num oxide col um

chromat ography for exanples 4-4 and 4-5), the follow ng conpounds of
formula 4-1 are obtained as identified belowin Table 4-1. Table 4-1

Yiel dRf (solvent)l H NVMR Expl. M. Rx( % (400 MHz, CDC13) 8 810.54 (n-1.05
(s, 9H), 4.25 (s, 2H), 4.75 (s, pq#=S\ hexane: AcCEt =1: 1) 211), 6.68 (s, 1H,
7.03 (m 1H), 7.16 (d, 1H), 7.54 (4 1H), 8.45 (m 1H), 8.84 (s, 1H).
1.03 (s, 9H), 4.25 (s, 2H), 4.6 2H) 4- 2HN~-N720. 21 (n- 6.68 (s

hexane: AcOEt =1: 1) 1H) 8.20 (s 1H) , , ~9.86 (s, 1H). 780.29 (n-1.04
(s, 913),4.24 (s, 2H), 4.43 (s, 4-§ =1:1) 210, 6.66 (s, 1H),
7.12 (d, 2H), 8.45 (d, 2H), 8.90 (S, A(Nn-1.00 (s, 9H), 4.21 (s,
2H), 4.29 (s, 4-4hexane: AcCEt=1:1)2H), , 1IN 7.26 (m 5H),

To a solution of 4-fluorobenzoic acid (0.75mmol) in toluene (Sml) are added dropwise
oxalylchloride(1.125mmol) and one drop of DMF at room temperature. The mixture is heated at 70
°C for 30min. The reaction mixture is concentrated to remove oxalylchloride and the solvent. The
residue is dissolved in THF (5ml) and 6-aminomethyl-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-
d)pyrimidine-2-carbonitrile (0. Smmol) obtained above is added. After stirring at room temperature
for 1h, the reaction mixture is diluted with sat.NaHCO3 aq. and extracted with ether. The organic
extracts are dried over sodium sulfate and concentrated in vacuo. The residue obtained is purified
by column chromatography on silica gel to give the product in 96% yield. Rf=0.26 (AcOEt:n-
hexane=1:1), 'H NMR(400 MHz, CDCI3) & 1.04 (s, 9H), 4.20(s, 2H), 4.94(d, 2H), 6.60(s, 1H),
6.64(s, 1H), 7.15(t, 2H), 7.83;7.86(n1. 2H), 8.84(s, 1H).

Examph: 4 describes the preparation of 6-arylsulfanyl-7H-pyrrolo-[2,3-d]pyrimidine-2-carbonitrile
derivatives

Example 4-1.

carbonitrile

To a solution of 6-bromomethyl-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile (0.65mmol) in DMF (10 ml), 2-mercaptopyridine (0.78mmol) is added. The solution is
stirred at room temperature for 2 h, and poured into aqueous sodium hydrogen carbonate. The
organic layer is extracted with AcOEt, washed with water, dried over magnesium sulfate, and
concentrated. The crude product is purified by silica gel column chromatography to give the
product in 81% yield.
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'8.82 (s, 1H). 4-5S510.57 (n- 1.03 (s, 9H), 4.23 (s, 2H), 4.74 (s,

hexane: AQ2R2KA: 1) 2H), 6.64 (s, 1H), 7.27 (m 11-1), N7.73 (d, 1H), TT: gqﬂgﬁ
1H). 590.61 (n-1.01 (s, 9H), 1.45-1.60 (m 411), 4-6hexane: AcOEt =1: % ;

(m 211), 1.94 (m 2H), 2.95 \(in, 1H, 3.98 (s, 2H), 4.26 (s, 210,

(s, 111), 8.89 (s, 1H) 930.68 (n-1.01 (s, 911) 1.22-1.41 (m 511),

4-70 Shagmaﬁﬁ ﬁre@lleédﬁbedhbovelus stima n\a(téﬁals?tmcd’s iShsednas
111), 3. 11), 8. 89 . 34 4-32121A

25 (s,
21 FEB 2@9@ for examiécscﬂﬂt dreand Mﬁﬁeﬂw fipation by alummum oxide column

di met 6v %F@ f CSQED@{H lea'%ﬂﬂ
of the gﬁﬁﬁg}e@a@}exa I%QW%%%égne a ostgﬂé\ F@ﬁﬁo@gbt ane
(20 M)aldendﬁedbdb\dum'@‘elﬂedar bonate (0.89mol) and m chl or oper benzoic acid
(0.62mmol ) are added. The suspension is stirred at roomtenperature for 1
h, and poured into sodiumsulfite aq. The organic layer is extracted with
AcCEt, washed with water, dri sium sul fate, and concentrated
to give the product in 39% yiel\d.
6- Cvcl on- hezeaesul f onvl et hvl - 7-2 -d| Iret h | - Dr oDYD} 7H- Dvrrol oi 2. 3-dl pvrim
| di ne-2- carbonitrile This conpound } fromthe conpound of

exanple 4-7 (0.44 mmol) in the s mlfar way de Ni bed in Exanple for 4-8

Purification of resulting soli washi ng with net hanol- gives the
product in 59 %yield. Conpoundsfof fornmula 4-2 as identified in Table 4-2

are prepared as described above

Table 4-1
b Yield Rf (solvent) 1H NMR
' | Expl No. Rx (%) (400 MII{{z, CDCl)
81 0.54 (n- 1.05 (s, 9H), 4.25 (s, 2H), 4.75 (s,
4-1 @-S hexane:AcOEt=1:1) | 2H), 6.68 (s, 1H), 7.03 (m, 1H),
—/ N\ 7.16 (d, 1H), 7.51 (ddd, 1H), 8.45
(m, 1H), 8.84 (s, 1H).
HN“"N 72 0.21 (n- 1.03 (s, 9H), 4.25 (s, 2H), 4.65 (s,
4-2 < \>—s hexane:AcOEt=1:1) | 2H), 6.68 (s, 1H), 8.20 (s, 1H),
=y D 8.86 (s, LH).
78 0.29 (n- 1.04 (s, 9H), 4.24 (s, 2H), 4.43 (s,
4-3 @_s hexane:AcOEt=1:1) | 2H), 6.66 (s, 1H), 7.12 (d, 2H),
—_ \ 8.45 (d, 2H), 8.90 (s, 1H).
83 0.64 (n- 1.00 (s, 9H), 4.21 (s, 2H), 4.29 (s,
4-4 hexane:AcOEt=1:1) | 2H), 6.37 (s, 1H), 7.26 (m, 5H),
¢ \ 8.82 (s, 1H).
s 51 0.57 (n- 1.03 (s, 9H), 4.23 (s, 2H), 4.74 (s,
4-5 [ />-s hexane:AcOEt=1:1) | 2H), 6.64 (s, 1H), 7.27 (m, 1H),
VA 7.73 (d, 1H), 8.87 (s, 1H).
59 0.61 (n- 1.01 (s, 9H), 1.45-1.60 (m, 4H),
4-6 S hexane:AcOEt=1:1) | 1.73 (m, 2H), 1.94 (m, 2H), 2.95
\ (m, 1H), 3.98 (s, 2H), 4.26 (s, 2H),
6.58 (s, 1H), 8.89 (s, 1H).
93 0.68 (n- 1.01 (s, 9H), 1.22-1.41 (m, 5H),
4-7 <:>—S\ hexane:AcOEt=1:1) | 1.61 (m, 1H), 1.74 (m, 2H), 1.91
(m, 2H), 2.55 (m, 1H), 3.97 (s,
2H), 4.25 (s, 2H), 6.58 (s, 1H),
8.89 (s, 1H).
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4-2 Table 4-2 Exanpl eYi el dRf (sol vent)1H NVR No. Rx(% (400 MHz, CDCl3 6)
(390. 24 4321200 (s, 9H), 1.68 (m 2H), 1.85 4-8rs hexane: AcCEt =1 1) (gn, FEB 2[]{)5
2H), 1.95-2.18 (in, 4H), 3.44 0- (in, 111), 4.36 (s, 2H), 4.56 (s, 2,

(s, 111), 8.99 (s, 1H). 35 4-32121A 21 FEB 2006 JI590.31 (n-1.00 (s, 9H)
1.30 (m 3H), 1.61 4-9\o0 hexane: AcCEt=1:1)(m 2H), 1.77 (m 1H), 1.99 (m
(1> . 2H, 2.20 (d, 2H), 2.97 (m 1H), 4.35 (s, 2H), 4.53 (s, 2H), 6.68 (s,
1H), 9.00 (s, 1H). Exanpl e 5 describes the preparation of

6- azol e- pyrrolo [2 - d] pyr| md| ne-2-carbonitrile derivatives Exarrple

di ssol v __g_nm at room tenperat ure under nitrogen atnosphere. To the

sol ution, - 5-brono-4- (2, 2-di net hyl - propyl am no) - pyri m di ne-2-carbonitrile (8
mol ), triethyl am ne (24 mmol ), copper(l) iodide (0.8 mml), and

di chl or oph 4 sbkutioh 61'the RUETIR ¥F BRamEte 4ar{0.25rhind]) OBtaindddbove & .ﬁcmaaﬂﬂethane (20 mb),

successively. The mxture is heated at 80 C under nltrogen at nosphere fo

3h. Aft esodinre hydrggen carbonate €-§Rmmel) and rrwmombemow acid d0.62mmel)are nddﬂbTand

NoSos - astpbloF Sntbd 1 166kt Breritife R Al pOYER o5 shAFlME B Geanic
col um CMWEW& AcOBt, waskeWith vaiier] driédowir\teagnesium sulfate, and concentrated

7-(2,2-dinethyl-p )-6-1 dazol 1-yl met hyl - 7H pyrrol of 2, 3-
to give eproduc m 39% yield

carbonitrile

This compound is obtained from the compound of example 4-7 (0.44 mmol) in the similar way
described in Example for 4-8. Purification of resulting solids by washing with methanol gives the
product in 59 % yield. '

Compounds of formula 4-2 as identified in Table 4-2 are prepared as described above

P 4-2

Table 4-2

Example Yield Rf (solvent) IH NMR
No. |Rx (%) (400 MHz, CDC; 5)

O—ﬁ o 39 0.24 (n- 0.99 (s, SH), 1.68 (m, 2H), 1.85

hexane:AcOEt=1:1) | (m, 2H), 1.95-2.18 (m, 4H), 3.44
\ (m, 1H), 4.36 (s, 2H), 4.56 (s,
2H), 6.84 (s, 1H), 8.99 (s, 1H).
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dl pyrim di ne-2-carbonitrile in 64%yield. By repeating the procedure

descri bdeB21B88Ae using appropriate starting materials and conditions, 7 1 IREB 2006
foll owi ng conpounds of fornula 5-1 are obtained as identified belowin

Table 5-1. 5-1 36 4-32121A Table 5-1 21 FEB 2006 Exanpl eRxYi el dRf
(solvent)1H NVR(400 MHz, S) No% N640.13 (AcCEt) (CDC13): 1.06(s, 9H),

4. 06 42g<=‘b 2t59 6. 36(s,0.3H@m- 6. 92(|s1 0(1&),9}{3 1,54 ém, 315 1.61
7.58 6, Ol N ~N4TFexdie: ACOBE: 1) (YCOGHR DL 00k 4(F,
2H) , 29(s, IH), 7.43(s, $o%a( 2y, 2H7 i, N\
\> 4 13): 1.08(4, 9H),| 2.38(s, 3H), . 7

4. 95 | 6.09(s, 1H|, N6.g(d, 111), 6.97(s gLk

N10GC- u UO\D, \.' : 0.30\5, LI_I), 5o

\ . \ ARe e &E . v
2H), 6.22(s, 1H) 7.75(s, 1H), )=1:1)8.78(s, 1H) N \ N 5-5N /110.25

Example 5 describes the preparation of 6-azole-7H-pyn-oIo-[2 3-d]pyrimidine-2-carbonitrile

derivatives

Example 5-1.

7-(2.2-Dimethyl-propyl)-6- o dine-2-carbonitrile

1-Prop-2-ynyl-1H-imidazole (15 mmol) is dissolved in DMF at room temperature under nitrogen
atrmosphere. To the solution, S-bromo-4-(2,2—dimethyl-propylamino)-pyrimidine-2-—carbonitrile 8
mmol), triethylamine (24 mmol), copper(I) iodide (0.8 mmol), and
dichlorobis(triphenylphosphine)palladium(II) (0.4 mmol) are added successively. The mixture is
heated at 80 °C under nitrogen atmosphere for 3h. After cooling at room temperature, the mixture is
diluted with H,Q and AcOEt and filtered with celite. The organic layer is taken, dried over MgSOy4
and evaporated in vacuo. The residue is purified by silica gel column chromatography (AcOEt:
MeOH = 20:1) to give 7-(2,2-dimethyl-propyl)-6-imidazol- 1-ylmethyl-7H-pyrrolo{2,3-
d]pyrimidine-2-carbonitrile in 64% yield.

By repeating the procedure described above using appropriate starting materials and conditions, the
following compounds of formula 5-1 are obtained as identified below in Table 5-1.

%j N
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(CDC13): 1.08(s, 9H), 1.34(t, 3H), (n-hexane: AcOE2.65(dd, 2H), 4.11(s,

211), 5432MA2H), =1:1)6.09(s, 1H), 6.82(s, 1H, 7.08 (s, 1H), 8. 882(;59 2006
1H) 5-6\ /110.35 (AcCEt)(CDC13): 0.87(s, 911), 3.88(s, 3H), 5.44(s, 2H),
6.42(s, 1H), 6.95 (s, 1H), 7.23 (s, 1H), 7.42-7.47(m 2H), 7.53- 7. 57(m
211), 8.93 (s, 1H) 5-7cl N 970.15 (CDC13): 1.10(s, 9H), 4.21(s, 2H), 4

) - ¢l (n- hexane: AcCEtS 37(d, 2H), 6. 10(trablbr3-1 8.92 (s, 1H) ry =5:1) c

N- 4 ;28( S [ RI\I( n.hoavaneo: AcCEt A n')( [N 9|—J\
6. Oz(Emﬂf 7. 558X 1H) Khd\ ~=3: 115(?0@!{'@‘% ), 8. 1&qm@mm15)s, 1H),
9.01(s.NoM 0. 7(s __|H) g 330.48 (CDC13 \- 0.97(1. 3H) . 1.08(s. 9H).

( AcQEt : MeOH=4: , 12164 4. 600:13 (ADENM. 11(EDCHY) , 1.86(30 (3H), 2#D6(s, 2H),

6. 08(s, 51H) , 7.07(s, 1H), 8.88(s, |5.42s 28R 16236ks,21HY; EROEE06H),
N30(¢. 40( CDA : , 9H), 2.]06(s, 3H), 2.21 |F 1 NEDCOBs(sMIDI8H3LS, (5D
31D] 4.13(s, , 5. 2H), |6.05 N(s, 1H), 7.44(s, IH), 8.86(s, 1H)
N~-9Q0 35(CDhCih).- 112 c1jl—h il 731\Q1 ’)I—|)1
) 7 N "45 0.42 (AcOEY) (CDCh): 1.08(s, 9H), 4.14(s, 2H),
5-2 : 5.36(s, 2H), 6.29(s, 1H), 7.43(s, 1H),
8.95(s, 1H)
49 0.40 (CDCL): 1.08(s, 9H), 2.38(s, 3H),
5-3 (AcOE:MeOH=4:1) |3.94(s, 2H), 4.95(s, 2H), 6.09(s, 1H),
6.83(d, 1H), 6.97(s, 1H), 9.12(s, 1H)
! N 10 0.15 (CDCL): 1.08(s, 9H), 3.98(s, 2H),
5-4 N "\ (nhexane:AcOEt | 5.30(s, 2H), 6.22(s, 1H), 7.75(s, 1H),
\ > =1:1) 8.78(s, 1H)
7

N 11 0.25 (CDCL): 1.08(s, O, 134, 3H),
55 E\>_/ (n-hexane:AcOE | 2.65(dd, 2H), 4.11(s, 2H), 5.30(s, 2H),

=1:1) 6.09(s, 1H), 6.82(s, 1H), 7.08 (s, 1H),
'\ 8.88 (s, 1H)
11 0.35 (AcOEt) (CDCh): 0.87(s, 9H), 3.88(s, 3H),
5-6 \\:\ 5.44(s, 2H), 6.42(s, 1H), 6.95 (s, 1H),
7.23 (s, 1H), 7.42-7.47(m, 2H), 7.53-
| 7.57(m, 2H), 8.93 (s, 1H)
| <] N 97 |. 0.15 (CDCL): 1.10(s, 9H), 4.21(s, 2H),
5-7 I‘}—cl (n-hexane:AcOEt | 5.37(d, 2H), 6.10(t, 1H), 8.92 (s, 1H)
. =5:1)
NH, 80 - 0.15 (DMSO): 1.02(s, 9H), 4.28(s, 2H),
5-8 N (n-hexane:AcOEt | 6.02(s, 2H), 6.04(s, 1H), 7.55(s, 1H),
0 \ \) ‘ =3:1) 7.91(s, 1H), 8.10(s, 1H), 8.21(s, 1H),
o .\ 9.01(s, 1H), 10.7(s, 1H)
0
| 33 0.48 (CDChL): 0.97(t, 3H), 1.08(s, 9H),
5-9 EN\>—/_ (AcOEt:MeOH=4:1) | 1.78(dd, 2H), 2.60(t, 2H), 4.11(s, 2H),
'\ 5.30(s, 2H), 6.08(s, 1H), 6.80(s, 1H),

7.07(s, 1H), 8.88(s, 1H)
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5-11p (n-hexane: AcOEt 6.15(s, 2H), 6.48(s, 1H), 7.51-7.38(m \ tj=1:1)3H)),

8.12(d, 4-BRI21A 91(s, 1H) 450.45(CDCI3): 1.06(s, 9H), 4.20(s, 2H), 2 1FEB 2006

5-12(n- hexane: AcOEt 4. 32(s, 211), 4.73(s, 2H), 6.80(s, 1H), =1:1)7.33(d,

1H), 7.57-7.63(m 2H), 7.86(d, 1H), 8.97(s, 1H) 0% - 0 N400.47(CDC13):

0.77(s, 9H), 3.24(d, 2H), 5-13I ' (n-hexane: AcOEt5. 29(s, 2H) 5.46(brs, 1H),
1: .

8.23(s, 1H), 93w £H) ., 7.040/7. >5(m ém:l;)\l 8, 9H) 2(08(s, 3H), 2.21
8. 02 br g.19LH) B) : L. OEgmﬁHMebﬂ&g 5.25(s, 2H), 6.05
| (n- hexane: Ac H), 6.44(s, IH), 6.8 7&%\@% s, 1

b5(m {M 8.87(s, IH) PR 869 11y,
4.08(s, 2H), b- 15(n he ane AcOEf 4. 24(s, 2H), 6. 32(3 1H), 6.91-6.92(m

6.97}6.99(m

=5: 1] TF), 7. 0p- 7 QU om_1H, 96 34 7. 30(0851H) . B faber)] Al [9H), 4.23(s, 2,

7-(2| 2-Bippth |@?~> -3 t{ othréxdtiet AAGEC! | 618teTRHYE: %{ﬂmr?'s@lﬁas%ne
2.

| avr | nt di ne-2 rije -
B I rrlethyl-p opyl ) - Mpyrrol IPPg?ﬁﬁ(gW! (?llf“ns- = car boni

6- Br pnonet hyl {1 7- (Z,
tril €3 mmbl and 3-nityo-[1 P Altriazaole (3

(20mL) . Pot asi upzag bonal e 456 fmol ) i 9488 4- 32 (GRCH): AG6(s098DadeAs: 2H),
t he $ol Gti2on. » i s al | oedexanesA¢OEt | AS33(s, t2Hp i73(s4r2H)0 680, gLHD,
The feaction di | uted wi t h 32D and eX}7:33d, dd)yW7157-7,630m, 2H)H2.86(d,

orgahpi c layerli br MgSP4 and 1H), 8.97(s, 1H)
) 40 0.47 (CDCL): 0.77(s, 9H), 3.24(d, 2H),
o 5-13 (n-hexane:AcOEt | 5.29(s, 2H), 5.46(brs, 1H), 8.23(s, 1H),
=1:1) 7.35-7.3%(m, 2H), 7.52-7.53(m, 1H),
7.85-1.87(m, 1H), 8.02(brs, 1H)
92 0.50 (CDCL):1.04(s, 9H) 4.10(s, 2H),
5-14 (n-hexane:AcOEt | 4.43(s, 2H), 6.44(s, 1H), 6.85-6.86(m, |
' =5:1) 1H), 6.97-6.99(m, 1H), 7.23-7.25(m,
1H), 8.87(s, 1H)
23 0.20 (CDCh):1.04(s, 9H), 4.08(s, 2H),
5-15 (n-hexane:AcOEt | 4.24(s, 2H), 6.32(s, 1H), 6.91-6.92(m,
=5:1) 1H), 7.00-7.02(m, 1H), 7.34-7.36(m,
1H), 8.84(s, 1H)

carbonitrile

6-Bromomethyl-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d}pyrimidine-2-carbonitrile (3 mmol) and
3-nitro-[1,2,4]triazole (3 mmol) are dissolved in DMSO (20ml). Potassium carbonate (6 mmol) is
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evaporated i n vacuo.
chr omat ogs32p28A ( n- hexane
7- (2, 2-di net hyl

AcCEt =

The residue is purified by silica gel
1:5) to give
-propyl)-6-(3-nitto-[1,2,4]triazol

col um

-1-yl met hyl ) - 7H pyr r201I[i) B 2006

3- d]lpyrimdine-2-carbonitrile in 41%yield. By repeating the procedure

descri bed above using appropriate startlng materials and conditions, the

fO||OMAngﬂﬁﬁ e 3 AW

Tabl e 5-2. Tgatglmeé%gmﬁhf%pl e s deﬁ 1B 60 ”'rl\’lk/%?umoioh b ﬁ‘ﬂlgﬁ?"l%ﬁg%%&hon

0. 410. 25(11&@1‘:3.) dilated aith, H/0) and extopcted (veith A¢HEL. ptgmhm is deied oyer MgSO,4 and

6.67(s, 1 . A3(s. 1 7. =1..5 410 40 .

1.06(s. Ylj#mi“fzﬁ “?“%%’ ‘%“‘%%h'é’if?@'?%g‘é‘(f’( gel ﬁ\h ai’ 'ﬁg’."é‘?cs,
3-

1H) AcOEAsOEL: 1@) to @&E@-&‘lﬁm

I\/EO—I=10 2H) 5. 43(s
. dfpmau e-2rvatbopitrile gl
211) 6.49(s, 1H),
160. 23(CDC13): 1.06 (s, 9H),
2H), 6.64 (s, 111), 7.66 (s,
2006 5- 21NN 590. 51 (CDC13):

Yl&iﬁb 4. 11(s

2H) ,
8.94 N
4.14

-pr&gﬂﬁﬁ-‘(fi 1[&!‘8-{1 ﬁ~ﬁﬂlﬂ-y&&1hl$l?7g?ﬁ A

2H) ,
7. 56(d 1H) AcOEt =1:5) 7. 78(d, 1H),
4.21 (s,
2H)
Q6 (a, 9H),
By repeating the procedure descnbed above usmg appmpnate st

5-19(n- hexane:5.52(s:
8.98(s, 1H)

5.91 5-20I (n-hexane: AcCEt (s,
=1:4) (s,

39 4-32121A 21 FEB

5. 90
materials and conditions, the

1H)
(a,

following compounds of formula 5-2 are obtained as identified below in Table 5-2.

5-2
NN
Table 5-2
Example Rx Yield Rf (solvent) 1
No %) H NMR(400 MHz, 8)
%o 41 0.25 {CDCh): 1.06(s, 9H), 4.22(s, 2H),
5-6 (n-hexane: 5.77(s, 2H), 6.67(s, 1H), 8.18(s, 1H),
N W AcOEt=1:5) 9.02(s, 1H)
i, 41 0.40 - (CDCh): 1.06(s, 9H), 4.29(s, 2H),
57 N (n-hexane: 5.61(s, 2H), 6.58(s, 1H), 8.97(s, 1H)
.C AcOEt=1:1)
Br .
O o 85 0.24 (CDCh): 1.05(s, 9H), 4.15(vrs, 2H),
5-18 /{ (AcOEt: MeOH=10:1) | 4.20(s, 2H), 5.43(s, 2H), 6.55(s, 1H),
)NL\ 7.75(s, 1H), 8.94(s, 1H)
I
%0 74 0.48 (CDCh): 1.09(s, 9H), 4.11(s, 2H),
5-19 (n-hexane: 5.52(s, 2H), 6.49(s, 1H), 7.56(d, 1H),
L\ AcOEt=1:5) 7.78(d, 1H), 8.98(s, 1H)
A 16 0.23 (CDCl): 1.06 (s, 9H), 4.21 (s, 2H), 5.91
5-20 Q (n-hexane:AcOEt | (s, 2H), 6.64 (s, 1H), 7.66 (s, 2H), 8.94
N— \ =1:4) (s, 1H).
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\ (n-hexane: AcCet (a, 2H), 6.59 (s, 1H), 7.55 (a, 1H), 7.77 =1:2)(s, |H),
8.96 (a4-32M1A 380.341.04 (s, 9H), 2.07 (a, 3H), 4.10 (s, 211), 2.1 EEB, 2008
5-22/ (n-hexane: AcCEt5.53 (s, 2H), 6.46 (a, 111), 7.14 (s, 1H, N =1: 1‘35%270
(s, 1H), 8.91 (a, 1H). 5-23. 6-(3-Amno-f

1.2.41triazol-1-vlnethvb-7-(2.2-dinethvl-DroDVD- 7H- Dvrrol of 2. 3-dl Dvri m di ne
-2- catbonltrll Q as |L390n of the.smitrotri|lgeDa,) 9.06s, 91 £.19%, 2H)E5190
abgve 5n1MeGH @ 5 (fthexaneh&cOBI X! t(&@z%;s%b 6,10, 95516qm), 7.77

The

t erfperature und dro en at m)spher £y.9yerni gh #\@
|It atels concentrated |n(v'ac bané re5|due|s

by [filtratign.

P s o TR ey B, SR, 207 (s, 31, 410 (5, 34D, |

(2,]2 | alo([l 5 %Wﬁtm di a3 ¢ 2HH18A6 €5y 1H) 714 @obRD,

yi 4l 0. epH=10: [l MR |(43b(sH),E:16) 1H). 1. 05(s,

9H)|, s, H) | 543(s 2H), 6.55(s, 1H), 7.75(s, 1H),

8. 94¢ - 5 N

fl-f2- C,\/ano 7-(2. 2 di met hvl - Dronvl ) - 7H Dvrrobf 2. 3-dl pvri m di n- 6-vl et hvl | - |
[ 1.

2,41 triazol -3-vl}-2-Dioerldin-|-vl-acetam de 40 4-32121A 21 FEB 2006

The anono-triazole (5-23) (1.61 nmol) obtained above is dissolved in CH2C 2

(40 ni I5-23To the solution, pyridine (2 09 nmmol) and chl oroacetyl chloride
D) ) dd I

wshed %&rﬁoﬁﬁﬂe dr| ed over I\/gSO4 and evaporat ed in vacuo. The residue is
purified by sitlTica gel colum chromatography (AcOEt: MeOH = 10:1) to give
2-chloro-.N.-{ 1-[2-cyano-7-(2, 2-di met hyl - ‘

propyl)-7.H -pyrrolo[2,3-.d.]pyrim
[1,2,4]triazol-3-yl}-acetam de as
internediate (0.52 mmol) is diss
under nitrogen atnosphere. To the
and piperidine (0.78 mvol) are adde
at room tenperature under nitrogen at
is diluted with H2O and extracted w
over MgSO4 and evaporated in vacuo.

{n-6-ylmethyl]-1. H

internediate in 88%yield. The

in DMF (10ml) at room tenperature
*xQot assi um carbonate (1.55 nmol)

ucffes; ively. The m xture is stared

for 5h. The reaction mxture

e organic layer is dried

he reS|due is purified by silica gel

To a solution of the nitrotriazole (0.49 mmol) obtained above in MeOH is added PtO; (25 mg). The
mixture is stirred at room temperature under hydrogen atmosphere overnight. The catalyst was
removed by filtration, The filtrate is concentrated in vacuo and the residue is purified by silica gel
column chromatography (AcOEt: MeOH = 20:1) to give 6-(3-Amino-[1,2,4]triazol-1-ylmethyl)-7-
(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile in 85% yield. Rf = 0.24 (AcOEt :
MeOH=10:1). 'H NMR (400MHz, CDCl) & : 1.05(s, 9H), 4.15(brs, 2H), 4.20(s, 2H), 5.43(s, 2H),
6.55(s, 1H), 7.75(s, 1H), 8.94(s, 1H).

1,2 41triazol-3-y1}-2-piperidin-1-vl-acetamide



col um chr omat ogr aphy (AcOEt : MeOH = 10:3) to give N -(

1-[ 2- Cyarze1214 2, 2- di net hyl - propyl ) - 006
7H pyrrolo[2,3-d] pyrimdin-6-ylnmethyl]-1H[1,2,4]triazol -3-yl}-2 pipze FB?%
1-yl-acetamde in 62% vyield. Ri= 0.27 (n-hexane: AcOEt=1:1). 1H NMWR

(400MHz, CDCI3) S : 1.05(s, 911), 1.48-1.47(brm 2H), 1.67-1.61(brm 4H),
2.54(brs, 4H), 3.12(s, 2H), 4.20(s, 2 5.62(s, 2H), 6.56(s, 1H),
7.93(brs, 1H), 8.95(s, 1H), 9.78(br 1) . 5-25.

7-(2.2-Di net hvl -oroovl)-6-tetrazol -2-v t hvl - 7Hovrrol ol 2. 3-dbvri m di ne- 2-
carbonitrile 5-26.

7-(2.2-Di met hvl - oroovf-6-tetrazol -1 -
carbonitrile 41 | 4-32121A 21 FEB
6- Br omonet hyl - 7- (2, 2- di net hyl - pr opy
trile (0.33 mmol) and 1Htetrazole (
m). To the solution, K2CO3 (0.98 s " ad®ad and the mxture is
stirred at roomtenperature under nitTfogen atnosphere for 23 h. The
reaction mxture is diluted with water and extracted with AcOEt. The
organic layer is washed wwth brine, dried over sodium sulfate and
concentrated. The crude groduct S purlfled by silica

chr ot 5t ameporiaage 5-4) (.65 ) atissedaove i s |la 3 GG 440 o Tofthe
ot ar 1 it R 7205 Hinfihiind idioh chiopile RESY Tuh ks JRBES BidcBisfvely ang,

5-4 ar cualthixtute  staredlde o temperatutehundiilrogéh andsghend for 2h, Thérehehmembre i

Exanpl e RYield Rf (sal HNI\/R " 16) (4Q0 MHz, 3) 8 H450.
( AcOEt : Wshedowith 4209 63) 804,914 evgpargteddn vacups li)!@ﬂfleg by silica gel

1H, 8. Zoubm hiltmmtoéragﬁy (LOBEMIOR L (1) Bldive Fchidrd-IN.- {21"?2'-(.:)@113]7 ((2§2—d|ﬁtﬂyq-
propyl)-7.H.-pyrrolo[2,3-.d.]pyrimidin-6-ylmethyl}-1.H.-{1,2,4]triazo]-3-yl}-acetamide =~ as  an
intermediate in 88% yield. The intermediate (0.52 mmol) is dissolved in DMF (10ml) at room

temperature under nitrogen atmoSphere. To the solution, potassium carbonate (1.55 mmol) and

hnet hvl - 7H- uvrrol o( 2. 3-dl ovri m di ne- 2-

ol o[ 2, 3-d] pyri m di ne- 2- car boni
are dissolved in DVF (3

piperidine (0.78 mmol) are added successively. The mixture is stirred at room temperature under
nitrogen atmosphere for Sh. The reaction mixture is diluted with H,O and extracted with AcOEt.
The organic layer is dried over MgSO, and evaporated in vacuo. The residue is purified by silica gel
column chromatography (AcOEt : MeOH = 10:3) to give N.-{1-[2-Cyano-7-(2,2-dimethyl-propyl)-
7H-pyrrolo[2,3-d])pyrimidin-6-ylmethyl}-1H-[1,2,4]triazol-3-y1}-2-piperidin-1-yl-acetamide in 62%
yield. Rf= 0.27 (n-hexane: AcOEt=1:1). ‘H NMR (400MHz, CDCl) & : 1.05(s, 9H), 1.48-1.47(brm,
2H), 1.67-1.61(brm, 4H), 2.54(brs, 4H), 3.12(s, 2H), 4.20(s, 2H), 5.62(s, 2H), 6.56(s, 1H), 7.93(brs,
1H), 8.95(s, 1H), 9.78(bxs, 1H).

5-26.
7-(2,2-Dimethyl- 1}-6-tetrazol-1-ylmethyl-7H- lo[2 rimidine-2-carbonitrile
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85 (s 5 140.60 111) 27(AcCEt:n-8 1H) 2H) 6

(d 1H), 432014s.

(s, 2H), 5.94 (s,
hexane=2:1)8.98 (s,

1H) 42

- , . Nhexane=2:1)8.74

4-32121A Table 5-4 5.4 21 FEB 2006 Exanpl 1 FEB 7006
RYield R (sol vent)1H NVR No(% (400 Mz, CDCL3) S H480.341.07 (s, I—GE B2y
5-26( ACOEt : n-2H), 6.60 (s,

IH) 1.09 (s,

/0 N
\—(é@\\n
A

9H), 4.40 (s,

Q
inte W

1H), 8.63 (s, 1H,
2H), 6.33 (s, 48 (s 1H

P

6-Bromomethyl-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile (0.33 mmol)
and 1H-tetrazole (0.65 mmol) are dissolved in DMF (3 ml). To the solution, K2CO3 (0.98 mmol) is
added and the mixture is stirred at room temperature under nitrogen atmosphere for 23 h. The

reaction mixture is diluted with water and extracted with AcOEt. The organic layer is washed with

brine, dried over sodium sulfate, and concentrated. The crude product is purified by silica gel

column chromatography to give A in 45 % yield and B in 48% yield in the order of elution.

By repeating the procedure described above using appropriate starting materials and conditions, the
following compounds formula 5-3 and 5-4 are obtained as identified in the Table 3 and Table 4.

_ Table 5-3
Example Yield Rf (solvent) g NMR
No R (%) (400 MHz, CDCI3) &
H 45 0.74 (AcOEtn- 1.08 (s, 9H), 4.28 (s, 2H), 6.12 (s,
5.25 hexane=2:1) 2H), 6.76(s, 1H), 8.55 (s, 1H), 8.98 |
(s. 1H)
/ﬁ 14 0.60 1.09 (s, 9H), 4.33 (s, 2H), 6.21 (s,
5-27 N (AcOEt:n- 2H), 6.85 (s, 1H), 8.71 (d, 1H),
H&N hexane=2:1) 8.74 (d 1H), 9.46 (s, 1H)
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5-27(1280.63 6 (AcOEt:n-21T 8 64 (d 1H) , . , 1j, . , , Thexane=2:1)8.79

(d1 1H) @32&1@1 1H) 5- 28. a 1 muﬁ
7-(2.2-Di wethyl-yropyl)-6-15-(4-hydroxvnethy|-phenyl)-tetrazoI-Z-yIn%tﬁ&pl-
7Hpyrrolor2.3- dlnvrimdine-2-carbonitrile NHO N HON.1g N N Preparation
of [4-(2Htetrazol -5-yl)-phenyl]-nethanol 4-Hydroxymnethyl-benzonitrile (7.5
nol) is dissolved in dry DMF (2 ). To the solution are added sodium
azide (8.3 mmol) and ammoni u ide (1.9 nmol) at roomtenperature. The
m xture is heated at 110 C u
cooling, the reaction m xtu [
the residue and filtered. The filt
product in 57 %yield. = 1 43 4-32121

in vacuo. MeCH is added to

i sffcondentrated to ive the crude
I/j\ >4 ’
N \}

N
Table 5-4
Example R Yield Rf (solvent) IH NMR
No (%) (400 MHz, CDCI3) §
H 48 0.34 1.07 (s, 9H), 4.20 (s, 2H), 5.94 (s,
5-26 (AcOEt:n- 2H), 6.60 (s, 1H), 8.63 (s, 1H),
hexane=2:1) 8.98 (s, 1H)
N 28 0.63 1.09 (s, 9H), 4.40 (s, 2H), 6.33 (s,
527 ﬂ/\l (AcOEt:n- 1H), 6.48 (s, 2H), 8.64 (4, 1H),
K(N hexane=2:1) 8.79 (d, 1H)
9.46 (s, 1H)

dlpyrimidine-2-carbonitrile

HO (O — Ho\_O_{;E — . )»;Eg_,"

Preparation of [4-(2H-tetrazol-5-yl)-phenyl}-methanol

4-Hydroxymethyl-benzonitrile (7.5 mol) is dissolved in dry DMF (20ml). To the solution are added
sodium azide (8.3 mmol) and ammonium chloride (1.9 mmol) at room temperature. The mixture is
heated at 110 °C under nitrogen atmosphere for 24h. After cooling, the reaction mixture is
concentrated in vacuo. MeOH is added to the residue and filtered. The filtrate is concentrated to

give the crude product in 57 % yield.
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21 FEB 2006 [4-(2.H. Tetrazol -5-yl)-phenyl]-nethanol (3.5 nmol) and

6- bronn‘lrﬁilﬁllA7 (2, 2-di et hyl - propyl ) - 1 FEB 2008
7H pyrrol o[ 2, 3-d) pyri m di ne-2-carbonitrile (1,2 mol) are dissolved%ngﬂﬂlﬂ
(5 mM). KRCOB (3.5 mmol) is added to the solution and the m xture is
stirred at roomtenperature under nitrogen atnosphere for 4 h. The

reacti qn-(mH.tTntmzolss-gil)+plenyi]mﬁamh(3e5 manol) and mnﬂnnthyﬂ-‘]/ﬁ@ﬂ%dmnﬂm-pmpyl)-
concent HmdEoh Bpaaidecesboriitle Ol el 15y ispived e Al Kecos (35

chr omat pigyaadadgbwae tsBRitidh O Clhe | rﬁnxaﬁe%mhﬁled at Bbom RPsek4ttre! msaer nitrogen

pr ocedur escri bed above using appropriate starting materials and
condi t |atrmsphersaf0ﬁ4)lhl dhe rrgactionpoixtirs mfdﬂntndrmith vEter sndeextiactddhwithaACOEL. The

oo (RIS e adoR s A0S GRS ol B o

5- 29(AC@%hnﬂed199<§mex élcbh&ﬁﬂchrémzt@ h veGh ﬁm@b&% 1d/ 9 (S 111),
7.48 (d, 2H), '8.09 (5 . 97 (s Y .09 (s, 9H), 4.32 (s, 2H),
6.12 (s, 33(AcCEt:n- hexane2H), 6.79 (s, 1H) 7 18 (dt, 1H), 5-30=1:2)7.45
(q, 111), 7.80 (dd, 111), 7.91 (d, 111), 8.98 (s, 1H) 0.161.10 (s, 911),
4.32(s, 2H), 6.16 (s, |30(AcCEt:n-hexane2H), 6.81 (s, 111), 7.98 (d, 2H),
5-31=1:B &p@itu(gihe Hceddire Wescribed iwvclﬁﬁ; a(dv‘starﬁhﬁ maéer&&irﬂcoﬁ&ihonﬁtﬂ&
(s, (AcCEt:n- hexanieBZH) 6. 81(s, g 0191,2’ 39 5-32=1:1)(d, 2H)),
773" ( HolowingpIR9ULes oLformilp 3-5arg pbiayied as dqntifieh belevom Eable 351 FEB 2005
1450. 121 10 (s, 9H), 4.41 (s, 2H), 6.37 (s,

R

Table 5-5
Example | Yield Rf (solvent) 1 NMR
No R (%) H
(400 MHz, CDCI3) 8
98 0.23 1.09 (s, 9H), 1.93 (br, 1H), 4.32 (s,
5-29 (AcOEt:n-hexane= 1:1) | 2H), 4.76 (s, 2H), 6.12 (s, 2H),
6.79 (s, 1H), 7.48 (d, 2H), 8.09 (d,
2H), 8.97 (s,1H )
F 0.27 1.09 (s, 9H), 4.32 (s, 2H), 6.12 (s,
33 (AcOEt:n-hexane 2H), 6.79 (s, 1H), 7.18 (dt, 1H),
5-30 =1:2) 7.45 (q, 1H), 7.80 (dd, 1H), 7.91
(d, iH), 8.98 (s, 1H)
AN 0.16 1.10 (s, 9H), 4.32(s, 2H), 6.16 (5,
| 30 (AcOEt:n-hexane 2H), 6.81 (s, 1H), 7.98 (d, 2H),
5-31 ™ =1:1) 8.77 (d, 2H), 8.99 (s, 1H)
y 16 0.12 1.10 (s, 9H), 4.33 (s, 2H), 6.15 (s,
h (AcOEt:n-hexane | 2H), 6.81(s, 1H), 7.43 (t, 2H), 8.39
5-32 x =1:1) (d, 2H), 8.73 (brs, 1H), 8.99 (s,
1H), 9.34 (brs, 1H)




5-33( (AcCEt : n- hexane2H), 6.55 (s, 2H), 7.48 (t, 1H), N=1:1)7.94 (t, 1H),

8.42 (d, 4421218.66 (d, 1H), 8.83 (s, 1H 160.251.06 (s, 911), 4.23 (?1 7006
4.26 (s, 5-341(AcCEt:n-hexane2H), 6.04 (s, 2H), 6.78 (s, 1H), =1:2)7. 22%
2H), 8.54 (d 211), 8.93 (s, 1H 50.501.07 (s, 9H), 1.38-1.45 (m 2H),

5-35[ 1(MeOH: CH2Cl 2=1:4)1. 60 (pent, 414), 2.49 (brt 4H), 3.81 (s, 2H), 4.30
(s, 24, 6.08 6.16945s,| 1H), 90.98 (s, IDQQ 9H)] 443 (§,2H)96.3Y (s,1./61
(brs, 1115-333. 1 cCOEt : r-hQAQOE(thTexmﬁH) 5&,2351)1433 tSEHY, S,
=1:1) 211), 6.7 8.96 |(s, 1H)= 1780. 361. 345(@,61 3555&
3.45 (t, 5-37 hexand4H), 4.80 (s, 2H) 72
(s, 11D, 8.95 8.

7-(2. 2t Di net hv | 5- (4-Ini neridin-1-vhnetlhvl - ohenvi)-tetrazol - 2-vljne
thvll-f/H Dvrr vr b6 di ne- 2- cmgHoni tri elOEr(s,rﬂii[)aszr(s,(ﬁl-D 4.26 (s,

6- [ 5- (B- chrBgro Myl ) - t gt r {AGOEBnhBReaieny | RHY; 6.84 &, dH)ES.T8/(s; BPHRPY! )|- 7
H pyryol o[ 2, 3{« ne- 2- dgar boni t._.rl.ige 45 47@1@1@“? 8154@RH 0@@3 528
(1.1 npol) obt and if-Pr2NEt (3.4 nmmolf) re di ssol ved i'n CH2C

(5 M)} To the I s added mathansulfonyl Iorlde(23mml) at G
C. Thefmxture atg rdom ten@goature l'ﬁQﬂ(s@H}'Q%ﬂl@SGﬁ

over ni ght5_gdhe : i xturg p@l Er) wqt@f Al 2 40 | um
sul fatge, and c d : . The |c 8e product i's Os(kl I-f)aé%gl(s
colum| chronmafografhy tqg give jt he product in 9< ’

6- [ 5- (- Chl or ofret hyll- phenlyl ) - t &t r azol - 2- yI met hyl} & &Wna%%%/ : By i - 7

H pyrrplo [ 2, 3;

70 0.60 1.06 (s, 9H), 1.61 (brs, 6H), 3.43
5-36 (AcOEt:n-hexane (brt, 4H), 4.27 (s, 2H), 5.85 (s,
=1:1) 2H), 6.71 (s, 1H), 8.96 (s, 1H)
| |
72 0.36 1.06 (s, 9H), 1.96 (t, 4H), 3.45 (t,
5-37 Q (AcOEt:n-hexane | 4H), 4.80 (s, 2H), 5.86 (s, 2H),
| =1:1) 6.72 (s, 1H), 8.95 (s, 1H)

Preparation of 6-[5-(4-chloromethyl-phenyl)-tetrazol-2-ylmethyl]-7-(2,2-dimethyl-propyl)-7H-
pyrrolo{2,3-d]pyrimidine-2-carbonitrile
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d] pyri mdi ne-2-carbonitrile (0.23 nmmol) obtai ned above is dissolved in DW
(5 mM). 432128A solution is added piperidine (0.69 nmml) at room 7 1 FEB 2006
tenperature. The mixture is allowed to stir at roomtenperature under

ni trogen at nosphere overnight. The reaction mxture is diluted with water
and. extracted with AcOEt. The organic layer is washed with brine, dried

over sod§u8\(sulhifod, ottdifled GBIVecHd! iFRENE [ nfinidly GrePdiSsbived inSCHICY (5 adl). b% the
silica gel colum chromatography to gl ve the prodyct in 100 % yi el d.

F epeat | ni?l‘!tﬁ@ isr ded upetharsylfony) €2-3gnmeD) a8} or The emixtuge ri§ (s¢jrred at ’room

ot ai nod RorufE Bodc 13 pen affospiite FWrleh” PRPRABG, bt i Wafhod P hlter, g

ARy ?V*S""““'“znt*“m“m%%”w“ e ok iy o s 9“")2%“‘““
C m rs

3.51 (s,€ ei?éq}ﬂa‘ Y&%gl"s &%Wog_!“:g‘zﬂélﬁes 77 (s, 110, 7.43 (d, 2H), 8.04

(d, 211), 8.97 (s, 1 870. 221 09 (s, 9H), 2.28 (s, 3H), 2.47 5-39(MeOH) (brs,

8H), 3.55 (s, 2H), 4.32 (s, 2H), 6.11 (s, 211), 6.77 (s, 111), 7.44 (d,
2H), 8. 06-[$-¢4-Chlaromethglzplenyl)itedrazod-2+ylmeByN)o7-2,2-dimethyl-propyl)-7H-pyrrolo[2,3-

d]pyrimidine-2-carbonitrile (0.23 mmol) obtained above is dissolved in DMF (5 ml). To the
solution is added piperidine (0.69 mmol) at room temperature. The mixture is allowed to stir at
room temperature under nitrogen atmosphere overnight. The reaction mixture is diluted with water
and extracted with AcOEt. The organic layer is washed with brine, dried over sodium sulfate, and

. concentrated. The crude ﬁroduct is purified by silica gel column chromatography to give the
product in 100 % yield.

By repeating the procedure described above using appropriate staiting materials and conditions, the
following compounds of formula 5-6 are obtained as identified below in Table 5-6.

T“'C—CE\ ]
e

A
§< Y

Table 5-
Example Yield Rf (solvent) 1 HNMR
No R (%) (400 MHz, CDC13) §
100 0.29 1.09 (s, 9H), 1.38-1.46 (m, 2H),
5-38 (AcOEt:MeOH=9:1) { 1.59-1.54 (m, 4H), 2.37 (brs,
4H), 3.51 (s, 2H), 4.32 (s, 2H),
6.11 (s, 2H), 6.77 (s, 1H), 7.43
(d, 2H), 8.04 (d, 2H), 8.97 (s,
1H)
87 0.22 1.09 (s, 9H), 2.28 (s, 3H), 2.47
5-39 _ (MeOH) (brs, 8H), 3.55 (s, 2H), 4.32 (s,
2H), 6.11 (s, 2H), 6.77 (s, 1H),
7.44 (d, 2H), 8.05 (d, 2H), 8.97
(s, 1H)
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2 1 FEB 2006 370.471.09 (a, 911), 4.31 (a, 2H), 5.40

5- 40( Ac@E21veH=9: 1) (a, 2H), 6.12 (s, 2H), 6.78 (s, 1H), 7.36 (d, 2H?,1 FEFBI906
(s, 1H), 8.11 (d, 2H), 8. 97(5, 1H) Exanpl e 6 describes the preparation of
6- pi perazi nyl - 7Hpyrrol o[ 2, 3-d] pyri m di ne-2-carbonitril e Exanple 6-1.
7-(2.2-Di net hvl -unovl | - 6- 14 (2 rret hoxv ohenvf ni cerazin-I-vhnethvil-7H nvrr
ol of 3= dtovyTm dpe- Z-[Cag OET109 BT of), 4.8 (s, OHY, 540° in
DMF ( Orﬂq_‘ml- 2- ox_yhenyl)p 4 P'!__l 681 5,2 Sf 694t ©
(0.003muol ) "arp sfccessi re s 799(8 lH)

6- br ononet hyl - J/- ’ ’

(2, 2-di methyl -p | ) - 7Hfpyrroljo[ 2, 3-d] pyri m di nse“z(‘!:&FBo?r??% }1@ (0. 65l )
is added at 0 [C ahd the |m xturle is stirred for] 2 h at anbi ent terrperature
The r s s o —and--o ed EL
The conbi ned extracts are washed W|th H20 br| ne and dri ed over magne5| um
sul fate. Chromatography on silica gel (eluent; n-hexane : AcOEt = 1:1) give
227 mg of desired

7- (2, 2- Bxampley6 dqscritgssithe firsparaian abs-piperazitybTH-pyrrolof2, S dlpyrifnigine/2etanbodite It p
yr olo[2,3- d]pyrimdine-2-carbonitrile in 83 %yield. By repeating the
procedures descri bed above using appropriate starting materials and

condi ti qﬂ‘anﬁh .1f ol I owi ng corrpounds of fornula 6-1 are obtained as
identifie oW i n Table 6-1. 6-1 47 4- 32121A Table 6-1 2 1 FEB 2006

2.60 -
, 4H) , 3.

o hexane: AcCEL=1: 1) 2. 72.(m 4H) - 3.02 - 3. 15 (m ‘
M%&?ﬁ!ﬂ% 6.60(s, 1H), 6. 85- 7.05(m 4H), 8.90(s, 1H

To a suspension of NaH (0.91mmol) in DMF (10ml), 1-(2-methoxyphenyl)piperazine (1.04mmol)
and 18-crown-6 (0.003mmo]) are successively added at0 °C. To the mixture , 6-bromomethyl-7-
(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d}pyrimidine-2-carbonitrile (0.65mmol) is added at 0 °C and
the mixture is stirred for 2 h at ambient temperature. The reaction mixture is quenched with ice-
water and extracted with AcOEt. The combined extracts are washed with H,O , brine and dried over
magnesium sulfate. Chromatography on silica gel ( eluent; n-hexane :AcOEt = 1:1 ) give 227 mg of
desired 7-(2,2-Dimethyl-propyl)-6-[4-(2-methoxy-phenyl)-piperazin-1-ylmethyl]-7H-pyrrolo[2,3-
d]pyrimidine-2-carbonitrile in 83 % yield.

By repeating the procedures described above using appropriate starting materials and conditions the
following compounds of formula 6-1 are obtained as identified below in Table 6-1.

N -1
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59( CDC13) : 1. 02(s, 9H), 2. 52- 6-20.542.65 (m 4H), 3.05- 3.15 (m

(n- hexohd2I¥IAt =1: 1), 4H), 3.84 (s, 2H), 4.37 ( s ,2H), 6.61 (s, 1H1FEB 2006
6.82- 6.90(m 2H), 6.93-7.00( m2H),8.91 (s, 1H) C157(CDC13):1.03(s, 9H), 2. 60-

6-3~ i 0.662. 70(m 4H), 3. 02- 3. 12(m (n- hexane: AcOEt =1: 1), 4H), 3.87(s, 2H s),

4.39 s, 2H),6.61 (s, 1H),6.95- 7.07(m 2H),7.18-7.26( m 1H),7.35(dd, 1H),

8.91 (s 1H) 43(CDC13): 1.02 (s, 914) Table®Rl - 6- 40. 342. 62 (m 4H)

v. 60/ (i hnvgnn I\r - 70
(rF YIRX7 50 (m | XM g 1@&%‘% 1H,8 mmﬁﬁ(wcm)
Cﬁxn’l-sNOQI-D 2 45 - 6l€%)300 d5(m ab) q 85 (n-hexane: AcCFt=1:1)n]

4. 38 (2H), 6. $83t, 1H|0&061 (s, 1H) 8. OCDEIIH.02 ( 8,9H 3, 2.60+)

4 ( CDG1B) : (s, 9HJ, 2. 60- Gu-ﬁexdﬁéfAMtn:ﬂm){) 272001, 4K), 3.02 - 3.15 (m
( -hexane:Act= :1)m |4H), 3.86 (s, 2H), 4.36 s|24H),B.86(s, SHH) 48983(
d,2H), 8.14(&%2H),8.92]|(s, H 48 4-32121A ,2H),6.60(s,1H),6.85~
: 705(m,4H),890(s,1H
)
F — 59 (CDChL): 1.02 (s,9H), 2.52 -
6-2 Q - 0.54 2.65(m,4H ), 3.05-3.15(m

(n-hexane:AcOEt=1:1) {,4H),3.84(s,2H),4.37(s
,2H),6.61(s,1H), 6.82 -

690 (m,2H),6.93 ~7.00(

m,2H),891 (s, 1H)

o 57 (CDCh): 1.03(s,9H), 2.60 -
@ “ 0.66 270(m,4H),3.02-3.12(m
(n-hexane:AcOEt=1:1) | ,4H), 3.87(s,2H,s), 4.39(
s,2H),6.61(s,1H),6.95-
707 (m,2H),7.18-7.26¢(
m, 1H),7.35(dd, tH),
8.91 (s, 1H)

Y 43 (CDCh): 1.02(s,9H), 2.52-
6-4 L 0.34 2.62(m,4H),3.50 — 3.60 (
(n-bexane:AcOEt=1:1) | m,4H ), 3.83(s,2H), 4.38¢(
s,2H),6.58-6.70(m, 3H),
746-750(m,1H),8.18 -
820(m,1H),891(s,1H)

N 56 (CDChL): 1.02 (s,9H), 2.45—
@k 0.30 ~|2.55(m,4H),3.75-3.85(
(n-hexane:AcOEt=1:1) [m, 4H),4.38(s,2H), 6.50 (
t,1H),6.61 (s, 1H), 8.30(
d,2H),891(s, 1H)

5 28 (CDCE): 102 (s, 9H) , 2.60-

6-6 I\Q\ 0.34 2.65 (m , 4H), 3.40 - 3.48 (
(n-hexane:AcOEt=1:1) | m,4H),3.86 (s, 2H), 436 (

s,2H),6.62(s, 1H), 682
d,2H), 8.12(d,2H),892

(s,H)

48



2 1 F E B 2006 NN% 73(CDC13): 1.00 (s, 9H), 2.51 \ 6-70.22brs, 8H),

3.16(d, #H2121A- hexane: AcOEt =1:1)3.79 (s, 2H), 4.35 (s, 2H), 6.20-6. 3?(1rpEB 2006
1H),6.51(d , 1H),6.57(s, 1H), 7.20- 7.40(m5H), 8.88(s, 1H) 6-859(CDC

1.02 (s, 9H), 2.60- 0.602.70(m 4H), 3. 05- 3. 15( (n-hexane: AcCEt =1: 1) m 4H)
3.85 (s, 2H), 4.38 s,2H),6.61(s, 1H),6.91 - 7.10(m4H), 8.91(s, 1H

55(CDC13) : 1. H|72. 29 6} 9~0. 66(s, 3H), 2 SoFCOLN 1900 (s,9H), 251(
(oo 4SS, 25 e (n e = (o i Sl 20
6.6 S, ~g. 95-7. m , 1181 3
(s]| oH), 2. 65 - 6-10L AD.342.65 #ﬁfﬁ)h%éésmﬁ@l T Qg’%gs’éﬁ)
4H|, 3.84 (§, 2H), 4.36| (s, 2H), b.61(s, 1H),6.70 -6l Y
). 8.91 (s, JH) 450.72(CPCL3): 102 (s, OH), 2.6L(F: b7
(tf 4H), 3.84 (s, 2, B.36 (s,|21), 6.61(s, 111)7 (8
2 Ql(s! 1H)
6—8 EI 59 (CDCh): 1.02 (s,9H), 2.60-
0.60 270(m,4H),3.05-3.15(
(n-hexane:AcOEt=1:1) |m,4H),3.85(s,2H), 4.38¢(
s,2H),6.61(s,1H),6.91 -
7.10(m,4H),891(s, 1H)
55 (CDCh): 1.03(s,9H), 2.29
6-9 ©: 0.66 (s,3H),2.55-2.65(m,4H)
(n-hexane:AcOEt=1:1) |,2.85-2.95(m,4H), 3.86(
s,2H),440(s,2H),6.61(
ot s,1H),695-7.05(m,2H)
,715-720(m,2H),8.91(
s,1H)
50 (CDCl3): 1.02(s,9H), 2.55 -
6-10 G/©\ 0.34 265(m,4H),3.15-3.25¢(
(n-hexane:AcOEt=1:1) |m,4H),3.84 (s,2H), 4. 36
(s,2H),661(s,1H), 6.70
-690(m,3H),7.16(dd, 1H
),891(s,1H)
45 0.72 (CDCh): 1.02 (s, 9H), 2.61(1,
6-11 { AcOEt) 4H), 3.16 (t, 4H), 3.84 (s, 2H),
4.36 (s, 2H), 6.61(s, 1H), 6.82
(d, 2H), 7.20 (d, 2H), 8.91(s,
1H)
48 (CDCl3): 1.03(s,9H), 2.21¢(
6-12 0.68 s,3H),2.26(s,3H), 255~
(n-hexane:AcOEt=1:1) |2.70(m,4H),2.85-2.95(
m,4H),3.86(s,2H),4.40(
§,2H),661(s,1H),6.90(
m,1H),7.71(dd, 1H), 8.90
(s,1H)
F 34 : (CDCl3): 1.02(s,9H),2.55 -
6-13 0.56 270(m,4H),3.00-3.10¢(
{n-hexane:AcOEt=1:1) |m,4H),3.85(s,2H),4.37(
s,2H),6.61(s,1H),6.75-
695(m,3H,m), 890 (s,
1H)
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48(CDC13)'%_!é§3 (s, 9H), 2.21 6-120.68s, 3H), 2.26 ( s, 3H), 2.55 -

(n- hexaﬁé t=1:1)2.70 (m 4H), 2.85 - 2.95 ( m4H), 3. 86(s, 2H), 4. 48(1 FEB 2006
s,2H),6.61(s,1H),6.90( m 1H),7.71 (dd, 1H),8.90 (s,1H) 34(CDC13):1.02 (s,
9H), 2.55 - 6-130.562.70(m 4H), 3. 00-3. 10( (n-hexane: AcCEt=1:1)m 4H), 3.85

(s,—2k) 4 37 s 2H) 6 61 (s 1H) 6 75- 6 95 (m 3 m. 890(s, 1H) 49
4-B2121A 2 L 2006 5 Y:[L.02(s, 9H), 2. 65- G(CDELH62.02% s,/ 9H 1,13.653.|17
- 3.26-4(n e: Ac Ci)m 4H), 0487 (s, 2H)2.759( 87, 4H P13.15 -G H(
1H), 6. 95- 7| 05( m 2H), 7. B5- 7. 51((d-hbxafie 2eQRi=1:1) )|.18, SH0S 3.871¢3, 2H), 4.37 (
65¢. 46( CDC1B) : 1. 02(s, 9H), 2. 27( B 15(n- hexane: AcOHts52H) 56.62 8k) 1H )3 695 =
2.65 (m, 4H) ,3.10-3.pR0(m 4H)| 3. 84( s, 2H), 4. 37(|s7,68) mb 28Pf 745 451§ 184 ( d,
2H|, 7.07 d, PH), 8.90(s, 1H) r740. BO(CDC13): 1.02 ({, 1¢yy56 &, 1H),8.91 (s
616¢( AcOEt : Ef OH=10: 1) 2. 7p(m 4H) , B. 25- 3. 35( m4H),3._81§1f,2 L 4.3
65 0.46 (CDCL): 1.02(s,9H), 2.27(
6-15 \©\ (n-hexane:AcOEt=1:1) |s, 3H), 2.5 2.65 (m, 4H)
: ,3.10-3.20(m,4H ), 3.84 (
s,2H),4.37(s,2H), 6.60(
s,1H),6.82(d,2H), 7.07(
d,2H),8.90(s, 1H)
( 74 030 (CDCh): 1.02 (s,9H), 2.60 -
L 616 ‘ ( AcOEt : BtOH =10:1) | 2.70 (m,4H ), 3.25 - 3.35(
m,4H),3.86(s,2H), 4.36(
s,2H),6.62(s,1H),8.36(
s,2H),8.71 (s, 1H),8.92(s
, 1H)
6-17.
6-[4-(4- -phenyl)- -1-yimethyl}-7-(2,2-di 1)-7H- lo

@ nitrile

O

) N_S
e,

S

6-Bromomethyl-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile  (0.33mmol)
and 1-(4-piperazin-1-yl-phenyl)-ethanone (0.39mmol) are dissolved in DMF (3ml) and potassium
carbonate (0.78mmol) is added to the solution. The reaction mixture is heated at 50°C for 3h. After
the mixture is extracted with AcOEL, the organic layer is washed with brine, dried over magnesium
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s,2H),6.62(s, 1H),8.36( s, 2H),8.71 (s, 111), 8.92 (s ,1H) 6-17.

6-f4(44 A-DhenvDDl Dera2| n-1-vhnet hvil -7(2, 2- di met th Dpyf - 7H OVt FPB Q606
2, 3- dl Dwhnl dl ne-2-carbonltrile CNDo N ., |I. O.-

6- Brononet hyl - 7- (2, 2- di met hyl - propyl ) - 7H-pyrrol o[ 2, 3-d] pyri m di ne- 2- car boni
trile (0. 33mml and 1-(4- plpera2|n 1-yl - phenyl ) - et hanone (0.39nmmol ) are

di ssol \SGHatﬁMdll'{l vapecated and the residugtis ppofied hyoo umnchaometography oo

sol uti the m xture
S ext(r% %cg%?u&xfiﬁhé@[emﬁ%v if {I‘Bﬁ"aﬁggﬁ %O%%%{ ﬁ%b‘&{lﬂé dried over
magnesiRE068 (A-hexdneIAcOEt= 5% 2006 sulfate and filtrated. AcCOEt is

evaporated and the residue is purified by colum chromatography on silica

gel using n- hexane AcCEt =1: 1(v/v). The product is obtained in 51.8%yield.

st ng oo BRANE e BiEkjures desiibed S0 E RS bRopi RARER MR SR LoRitoR TR ©

conpourfdHowing icompolimds@fFormda 642 sre obthined as ddentified belotwdh Tables-Zabl e 6-2. EK
ON,NN\N6-2 P Table 6-2 RxYiel dRf (Solvent)'H NVR (400MHz, 8) Ex 1.

No. 96 0520. 50( CDC13) : h,@Z(s 9H), - 2. 52(s, 6-17-(n-hexane: AcOEt =1: 5) 3H),
2.60-2.62(m 411), 3.3 @37(m 411), 3.85(s, 2H), 4.36(s,

Lo

§< ¥y 62
e | Table 6-2
Rx . Yield | Rf (Solvent) TH-NMR (400MHz, 5)
Expl. No. (%)
o) 52 1050 (CDCh): 1.02(s, 9H), 2.52(,
6-17 )k©\ (n-hexane:AcOEt=1:5) |3H), 2.60-2.62(m, 4H), 3.35-|
3.37(m, 4H), 3.85(s, 2H), 4.36(s,
2H), 6.61(s, 1H), 6.86(d, 2H),
7.87(d, 2H), 8.91(s, 1H),
~ 67 035 ~T(CDCl): 1.01(s, OH), 2.29G,
6-18 (CH,Ch:MeOH=9:1) | 3H), 2.48(br, 8H), 3.78(s, 2H),
4.35(s, 2H), 6.57(s, 1H), 8.88(s,
1H),
. 49 |037 (CDCly)- 1.00(s, SH), 1.06(,
6-19 (CH:CL:MeOH=9:1) | 3H), 2.40-2.50(br, 10H), 3.78(s,
2H), 4.36(s, 2H), 6.57(s, 1H),
o 8.88(s, 1H),
(7 o 62 038 (CDCl,): 1.01(s, 9H), 2.09G,
620 A (CH:Ch:MeOH=9:1) |3H), 2.43-2.45(m, 4H), 3.45-
3.47(m, 2H), 3.62-3.64(br, 2H),
3.80(s, 2H), 4.33(s, 2H), 6.59(s,
1H), 8.89(s, 1H),
> T4 028 (CDCL): 1.02(s, OH), 2.58-
6-21 g (CH;CL:MeOH=9:1) | 2.60(m, 4H), 3.33-3.35(m, 4H),
3.84(s, 2H), 4.36(s, 2H), 6.61(s,
1H), 6.64-6.65(m, 2H), 8.28-
8.29(m, 2H), 8.92(s, 1H),
,?\ 91 | 0.60 (CDClh): 1.01(s, 9H), 1.45(s,
6-22 >Lo (n-hexane:AcOEt=1:5) | 9H), 2.40(br, 4H), 3.43(br, 4H),
3.78(s, 2H), 4.34(s, 2H), 6.58(s,
1H), 8.90(s, 1H),
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6. 9_52221% 6.86(d, 211), 7.87d,2 ,8.91s,1 , 670.35(CDC13): 1.01(s,
18( CH2CI 2: MeOHEQ: 1) 3H), 2. 48(br, 8H), 3.78(s, 2H), 4. 35(rEp 2006
6 57(s, 1H), 8.88(s, 111), n490.37(CDC13): 1.00(s, 9H), 1.06(t
6- 19( CH2C12: MeOH=9: 1) 3H) . 2. 40-2.50(br, 10H), 3. 78(s 2H) 4.36(s, 2H),
IZ7I S ’I I_l\ 1.Q9 OO0/ ~ L Q620 Lo/l ANYC12) - 101/( S 2 _0NQ(c ' v/
: H8—88{-5—t—t) oo A AL v—-\ VV\
-20(CI—|2CI 2: e 3H), 2992 36, D opd 5 ??1 1901(s, 9H), 2.42 (brs,
284(br} 211 ~80( % 2H) 43‘9{‘%@ Q}‘-t-lel 5C(4B) 51(1‘8‘88&?3'@1(& 2H),
440. 28(CDCLB) : 1. 02( s0-g11 .§8- 6-21(CH2C12: Me(i=32 s 2FDoSrk esHjlﬂ).SZI
.33-3.35(m 411), 3. 84( 2H) 4 36(s, 211), 6.61(|ds, 2HL)6.5F (S41H), 330741
, 8.28- ,\ 92(s, 1LH), J 910.60( CDC1Zm, 11HRR.89 (s91H).,
.45(s, ~ 6-p @ ﬁbxaﬁ McCOEt =1t 5) 9H), 2.40(br, 4H), 3.43(br, 4H),
.78(s, 2H), (s, 2H), 6 58(s,| 1H), 8.90(s, 1H),| 51 4-32121A 21 FEB 200?5
'$00. 36(CDC13): 1.00 (s, 9H)| 2.42 (brs,
/\ 0.30 (CDCh): 1.02 (s, 9H), 2.59 (m
5N 47 | (n-hexane:AcOEt=1:1) | ,4H), 3.51 (m, 4H), 3.84 (s, 2H),
6-24 Y | 4.35 (s, 2H), 6.59 (d, 1H), 6.61
(s, 1H), 7.20 (d, 1H), 7.20 (4,
1H), 8.91 (s, 1H).
X 0.20 (CDCl): 1.03 (s, 9H), 2.58 (m, |
6-25 (\ 55 (n-hexane:AcOEt=1:1) | 4H), 3.61 (m, 4H), 3.84 (s, 2H),
Z 4.37 (s, 2H), 6.62 (s, 1H), 7.87
(d, 1H), 8.07 (dd, 1H), 8.13 (4,
1H), 8.92 (s, 1H).
] 0.37 (CDCh): 1.02 (s, 9H), 2.59 (m,
6-26 AN 75 (n-hexane:AcOEt=1:1) | 4H), 3.65 (m, 4H), 3.84 (s, 2H),
| ) 4.36 (s, 2H), 6.61 (s, 1H), 6.88
ZN (d, 1H), 7.21 (d, 1H),892(s,
1H).
N 0.25 (CDChy): 1.02 (s, 9H), 2.63 (m,
6-27 (\ 68 | (n-hexane:AcOEt=1:1) | 4H), 3.47 (m, 4H), 3.86 (s, 2H),
"\IéLC. 4.38 (s, 2H), 6.61 (s, 1H), 7.89
(d, 1H), 8.10 (d, 1H), 8.91 (s,
1H).
o\\.N..o' 0.40 (CDCl): 1.03 (s, 9H), 2.64 (m,
6-28 79 | (n-hexane:AcOEt=1:1) | 4H), 3.30 (m, 4H), 3.87 (s, 2H),
4,35 (s, 2H), 6.61 (s, 1H), 6.90
(dd, 1H), 7.91 (dd, 1H), 7.98
F (dd, 1H), 8.92 (s, 1H).
N 0.41 (CDCl): 1.03 (s, 9H), 2.63-2.71
6-29 83 | (n-hexane:AcOEt=1:1) | (m,4H), 3.18-3.26 (m, 4H), 3.88
(s, 2H), 4.37 (s, 2H), 6.62 (s,
1H), 7.02 (d, 1H), 8.08 (dd, 1H),
ol 8.26 (d, 1H), 8.92 (s, 1H)

d]pyrimidine-2-carbonitrile
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6- 23(n- h%é Ie AcCEt =1:1)4H), 3.51(brs, 4H), 3.78 (s, 214), 04.32 (s, 2H),
5.13 (s il#AS 21 (s, 2H), 6.57 (s, 1H), 7.30-7.41 "o~~(m 11H), %F(Eﬁ b
1H). 0.30(CDC13): 1.02 (s, 91), 2.59 (ms /N47(n-hexane: AcOEt =1: 1), 4%) 100
3.51 (m 4H), 3.84 (s, 2H), 6-244.35 (s, 2H), 6.59 (d, 1H), 6.61 (s, 1H),
7.20 (d, 1H), 7.20 (d, 1H), 8.91 s,I . NO.20(CDC13): 1.03 (s, 9H), 2.58 (m
6- 2555( n- hexane: AcCeEt=1:1)4H), 3.61 (m 4H), 3.84 (s, 2H), y4.37 (s, 2H),
6.62 (s, 1H), 7.87 (d, 1H), 8.07 (dd,. 1H), 8.13 (d, I H), 8.92 s, 1H).
a0.37(CDbC13): 1.0 = 2.59 (m 6-2675(n-hexane: AcCEt =1: 1) 4H), 3.65
(m 411), 3.84 (s, . 6.61 (s, 1H), 6.88 (d, 1H), 7.21
(d, 1H), 8.92 (s, 9H), 2.63 (m 0.25 4H h 3 27
N6SCEt 47 61 4H 1 2H A3

H

To piperazine-1-carboxylic acid .tert.-butyl ester (3.543mmol) in EtOH (13ml), triethylamine
(1.5ml) and 2-chloro-5-ethyl-pyrimidine (3.540mmol) are added. The mixture is refluxed with
stirring for 6h. After cooling at room temperature, the reaction mixture is quenched with an ice
water and extracted with AcOEt. The organic layer is washed with brine, dried over magnesium
sulfate and concentrated to give the product in 41 % yield. Rf=0.45 (n-hexane: AcOEt=10:1)

Iy NMR(400 MHz, CDCI3) & 1.19 (t, 3H), 1.49 (s, SH), 2.47 (q, 2H), 3.49 (dd, 4H), 3.76 (dd, 4H),
8.18 (s, 2H)

To 4-(5-cthyl-pyrimidin-2-yl)-piperazine- 1-carboxylic acid .tert.-butyl ester (1.881mmol) in CH,Cl,
(5.5ml), trifluoroacetic acid (5.5ml) is added at 0°C. The mixture is stirred at room temperature for
1h and saturated sodium bicarbonate at 0°C. The aqueous layer is extracted with CH,Cl; and the
organic layer is dried over magnesium sulfate and concentrated to give the product in 89% yield.
The crude product is used for the next step without purification.

Rf=0.33 (CH,Ch:MeOH=9:1)

Iy NMR(400 MHz, CDCI3) & 1.21 (t, 3H), 2.51 (q, 2H), 3.21 (dd, 4H), 4.10 (dd, 4H), 8.22 (s, 2H)
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86 (n-4) BigNe: - =(m -:), ) . c(s, ), N4.38 (s, 2H) 6.61 (s, 1H),

7 80 a¥ IR ¢ 10 (4 111)) B.01 (s, 111). 0 *~ “o- 0 40(CDCL3). %”p@
(s, 9H), 2.64 (m N 6-2879(n- hexane: AcOEt =1: 1) 410, 3.30 (m 4H), 3.8 1008
2, 4.35 (s, 211), 6.61 (5, 110 , 6.90 (dd 1%9, 791 (dd, 14, o8 F(dd
1H). 8. "' 00. 41( CDC13).: 9H), 2. 63 2.

6- 2983

4.37 ( SoveibRdint.Bearbnitd 0, 7. 02 (d' 110, 8. 08 (dd 11 . 8.26 (d. 1H 8,92

7- (2 2- D|rrethyl Dr oDyf - 6- 14- (5-et hyl - DVri m di b- 2-v0- Di Derazi n-1-vl methyl | -7
H Dvrrob(2. 3-

.
.

To sodium hydride (0.978mmol) and 18-crown-6 (0.041mmoles) in DMF (2.5ml) suspension, 5-
. ethyl-2-piperazin-1-yl-pyrimidine (1.058mmol) is added at room temperature. After 10 minutes, 7-

k ] (2,2-dimethyl-propyl)-6-(1-methyl-2,4-dioxo-1,3,8-triaza-spiro[4.5]dec-3-ylmethyl)-7H-
pyrrolo[2,3—d}pyrimidine-2—carbonitrile (0.814mmol) is added at 0°C. The mixture is stirred at room
temperature for 5h and quenched with an ice water. The mixture is extracted with AcOEt. The
organic layer is washed with brine and dried over magnesium sulfate and concentrated. The crude
product is puriﬁed by silica gel column chromatography to give the product in 60 % yield.
Rf=0.28 (n-hexanc:AcOEt=1:1)

Iy NMR(400 MHz, CDCIl3) & 1.02 (s, 9H), 1.19 (s, 3H), 2.43-2.55 (m, 4H), 3.77-3.84 (m, 6H),
4.38 (s, 2H), 6.60(s, 1H), 8.17 (s, 2H), 8.91 (s, 1H)

rimidine-2 nitrile
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dl avrim. dine-2-carbonitrile 52 4-32121A A

4- (5- Et fhd2l §y$|n1d|n 2-yl)-pinerazine-1-carboxylic acid tent-butyl ? %ﬁ
FEB 2006 To pi perazi ne-l-carboxylic acid tert: butyl ester (3. 543nn$f§ E% 6
EtOH (13ml), triethylamne (1.5nml) and 2-chl oro-5-ethyl-pyrimdine
(3.540mmol ) are added. The m xture is refluxed with stirring for 6h. After
cooling at roon1tenperature the reaction mxture is quenched with an ice
wat er agp %t . e_organic |layer is washed with brine,
dried oVér arrate bncentrated to give the product in 41 %
yield. Rf=0. 45 (n hexane AcCEt =10:1) I'H NMR(400 WMHz, CDC13) 8 1.19 (t, 3H),
1.49 (s, 911), 2.47 (q, 211), 3.49 (dd,Néﬁ), 3.76 (dd, 4H), 8.18 (s, 2H) B.
5- Et hyl - 2- pi perazin-I| -yl -pyrimdine To 2

4- (5-et hyl -pyrimdin-2-yl)-pi perazi ne-
(1.881mmol) in CH2C12 (5.5ntl), trifl dcetic acid (5.5nml) is added at

OC. The mxture is stirred at roomte atyre for |h and saturated sodi um
bi carbonate at OC. The aqueous |ayer is lextracted with CH2Cl 2 and the

g&ar boxylic acid tert: butyl ester

organic layer is dried over magnesi um ate and concentrated to give the
product in 89%yield. The crude prodydct ijs used for the next step w thout
purification. Rf=0.33 (CH2Cl 2: MeOH=9: H NVR(400 MHz, CDC13) 81.21 (t,

3H), 2.51 (q, 2H), 3.21 (dd, 4H), 4.10 (dd, 4H), 8.22 (s, 2H) 53 4-32121A
dJpvrim di ne-2-carbonitrile 2 1 FEB 2006 To sodi um hydri de (0.978mmp1) and
18-crown-6 (0.041mml es) in DVF suspensi on,

et hyl - zfpswtmnmfpm%( vAramn NlN@llsmvapxe xlamaa@ (anmpaomdt?eﬂp@rpas-ure

After 1 tirred

2zdi met 8‘3‘, t%ﬁki(&)%slqs & ?'ﬁ acieﬁor}ltnéc ¥ed exoatlso?‘rcgoﬁPéz"%ﬂ’segllrog[%fqg]gdselé’ yI met
hyl') - 7Hpoyseddhto[watet- 'ﬂquomtmr,ds em&te:hvacOEt I'Rhe(c@gdhicilayer i} wiashediowlithi water,0C.
The m xture is stirr,ed ai ro rrrﬁs%eecfor 5h, and guenched with an ice

wat er . RS Rgnesium Sy f?*&c Mg prosiughis punified By silica gel.golymn
with brigg ate and concentrated. The crude
o n@w%rpur Qéﬂggé !;we%f R @ﬁh%%}ikfd

pr oduct gel colum chromat ography to give the product
in 60 %vyield. Rf=0. 28 (n-hexane: AcCEt =1: 1)
By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 6-3 are obtained as identified below in Table 6-3.

X
2a e
: H 6-3
N NN

( q Expl Rx Rf (Solvent) "H-NMR (400MHz, §)
No.
6-32 — 0.47 (CDChL): 2.37 (s, 3H), 2.99 (m, 4H),
(MeOH:CH;ChL=1:4) |3.05 (m, 4H), 6.98 (d, 1H), 8.04 (m,
1H), 8.05 (s, 1H).
6-33 Fgp |0.15 (CDChL): 3.00-3.05 (m, 4H), 3.05-3.13
)4F (n-hexane:AcOEt=1:1) | (m, 4H), 7.27 (m, 1H), 8.31 (dd, 1H),
8.51 (d, 1H).

dlpyrimidine-2-carbonitrile
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1H NNR(%QQ](W CDC13) 61.02 (s, 9H), 1.19 (s, 3H), 2.43-2.55 (m 4H),
3.77-3 6H), 4.38 (s, 2H), 6.60(s, 111), 8.17 (s, 211), 8.91 (
- 1r 21 Fid oo
7-(2.2-Di net hvl - oronvD- 6- 14- ( 2- et hyl - 4-ni tro- nhenvl | - nl perszi n-1-vl met hvl |
-7Hovrrolol 2. 3- dluvrimdi nes gr-car bonitrile CN 54 4-32121A
Al-(2-Methyl-4-nitro-p ~jpera\ne 2 1 FEB 2006 A suspension of piperazine
(3.0mol ), N, N-diisopropylethy \ne (6. Omol), and 2-fl uoro-5-

2 are stirred at 50C for 3 h and then

nitrotoluene (7.5mmol) in acet dy
100C for 9.5 h, and poured intdwyter. The mi xture is extracted with
h water, dried over nagnesium

AcOEt. The organic layer is washed M#
sul fate, and concentrated. The crufle phoduct is purified by silica gel
columm chronat ography to give the Yacgduct in 85%vyield. By repeating the
procedures described above using approRri # efstalting materials and
conditions the follow ng conpounds of foru#ia are obtained as
identified belowin Table 6-3. 6-3 Table 63 EN¥pl ®Rf (Sol vent)' H NVR
(400MHz, 8) No. 6-32-0.47(CDCI 3): 2. 7 3H), 2.99 (m 4H),
(MeOH: CH2C1 2=1:4)3.05 (m 4H) 6 98 (d, 1H) 8 04 (in, 1M 8.05 s, | H.
6- 33F FO. 15(CDC1Q}£1 3. 00-

t

/4 (n- e paplatiop :11(01';3@@1) m,p ) 12(72 Wy&ﬁpﬁr%pMY!We (BOgmqly and
(2 et h aéfﬁn@{:gbé‘i?ah@ﬂ %’%l pera2| n- - ﬁun%?"ﬁ'oﬁ -?ﬁ_f"d\,?"g? fepmperature. After 14

dl pvri nhdhefesilting betbw 'suspbmlﬁlséboﬂ&ﬂ%& water. The mixture is extracted with AcOEt. The
G organic layer is washed with water, dried over magnesium suifate, and concentrated. The crude

product is purified by silica gel column chromatography to give the product in 79% yield.

By repeating the procedures described above using appropriate starting materials and conditions the
following compounds of formula 6-3 are obtained as identified below in Table 6-4.

{'} 6-4

Table 6-4
Example | Rx Yicld (%) | Rf (Solvent) "H-NMR (400mHz, &)
Nos.

— 79 0.45 (CDCl): 1.03 (s, 9H), 2.35 (s, 3H), 2.65
6-34 (n-hexane: AcOEt=1:1) (m, 4H), 3.04 (m, 4H), 3.48 (s, 2H), 4.48
(s, 2H), 6.62 (s, 1H), 6.99 (d, 1H), 8.03

(m, 1H), 8.04 (s, 1H), 8.91 (s, 1H).
F F 73 0.46 (CDCls): 1.08 (s, 9H), 2.57-2.68 (s, 4H),
6-35 /‘<F (n-hexane: AcOEt=1:1) 3.07-3.16 (m, 4H), 3.87 (s, 2H), 4.37 (s,
2H), 6.62 (s, 1H), 7.29 (d, 1H), 8.72 (dd,
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CN 21 FEI%#{)%@ To a solution of 1.1 (0.83mml) in DV,
1- (2-met hy nitro-phenyl)-piperazine (1.0 mvol) and potassium carZ rﬁtﬂelﬂﬂﬁ
(1.0mol ) are added. The suspension is stirred at roomtenperature. After

14 h, the resulting yellow suspension is poured into water. The mxture is
d it h ]

sul f atle and cdncentrated  The crhdB), Z)quflﬂ)iargbﬂﬁ‘-ilm-@d by
silica gel colum chromat ography to give the product in 79%vyield. By
repeating the procedures described above using appropriate starting
materials and conditions the follow ng conpounds of fornmula 6-3 are
obt ai neg.3gs identified belowin Table 6-4. L) 6-4 NN ( IN"N Table 6-4
Exanple RxYield (%9 Rf (Solvent)H NVR (400mHz, 8) Nos. 790.45(CDC13): 1.03

(s, 9H) 2. 65 6 34(n- hexane: AcCOEt =1: 1) 4H) 3.04 (m_ 4H),
3.48 (87 A2, ethyl-propyDh6-[4-(6-fiuoro-pyridin-3-yl) eiperazin: i-y Z-pyrrolof2.3-
, 8.04(s trile0- 46(CDC13): 1.08 (s, 9H), 257 2. 68(s 4H), F

6- 35~ (1T : =P, 07-3.16 (m 411), 3.87 (s, 2H), 4.37 (s, A 2H),
6.62 (s, 1H), 7.29 (d, 1H), 8.2 (dd, 56 | 6-36

A suspension of piperazine-1-carboxylic acid fert-butyl ester hydrochloride (0.75mmol), 5-bromo-
2—ﬂuoropyridine (0.90mmol), (R)-2, 2’-bis(diphenylphosphino)-1, 1’-binaphthyl (0.038mmol),
palladium acetate (0.038mmol) and cesium carbonate (1.8mmol) in toluene is stirred at 80°C for 7h
and then 100°C for 4 h, and poured into water. The mixture is extracted with AcOEt. The organic
layer is washed with water, dried over magnesium sulfate, and concentrated. The crude product is
purified by silica gel column chromatography to give the product in 43% yield. Rf=0.61 (n-
hexane:AcOEt=1:1)

1 NMR(400 MHz, CDCI3) § 1.48 (s, 9H), 3.08 (m, 4H), 3.59 (m, 4H), 6.83 (dd, 1H), 7.36 (m,
1H), 7.80 (d, 1H).
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4-32121A 1111& 8.52 (d, 1H), 8.91 (s, 1H). 2 1 FEB 2006

7-(2. 2- th | - nroolD- 644- (6-fl noro-nyHdi n- 3-vD-nl uer azi n-1 - vl net th2I1-|_7éﬁ-mﬁ
vrrobf2.3- dbvrimdine-2-carbonltrile A

4- (6- Fl uor o- pyndi n- 3-yl ) - pi perazi ne-l-carboxylic acid tert-butyl ester A
suspensi on of piperazine-l-carboxylic acid tert-butyl ester hydrochloride
(0. 75mmol ), 5-brono- 2-fluoropyridine (0.90mmol), (R) -2,

2' - bi s(di phenyl phosphino)-1, 1'-binaphthyl (0.038mml), palladiumacetate
(0.038mmol ) and ceS| um carbonate (1. 8mm|) in toI uene is stlrred at 80C for
7 h an®.thar-Dh & i i i A eyl smold[Ract ed
wth AcCEt. The organl c .| ayer i's washed vmth vvater dr| ed over magnesi um
sul f at e dlpsimidipa2-cabonilEde The crude product is purlfled by silica gel

col um chromat ography to give the product in 43%yield. Rf=0.61 (n-

hexane: AcCEt =1: 1) 1H NWVR(400 M-z, CDC13) 8 1.48 (s, 9H), 3.08 (m 4H), 3.59
(m 4H), 6.83 (dd,1H), 7.36 ( aH), 7.80 (d, 1H. 57 | 4-32121A 2 1 FEB
2006 B. 7-(2.2 Dinmethvl-y~RYl | 36#f4-(6-fluoro-pyridin_3 Yll-p erazin-|-v

|l -7H Rnol of 2. 3- d] p vrimdino-2-¢qrbonitrile F O To a solution of

4- (6-fluoro-pyridin-3-yl)-piperaXi ne-1-carboxylic acid tent-butyl ester
(0.32mml ) in CH2C 2, trifluoroac® N(3 2mol ) is added at O0C, and
the solution is stirred at room t enpe After 2 h, the solution is
cool ed again to OC. To the sol ution; ota~ ium carbonate (1.9mmol)
and 1.1 (0.28mmmol ) are added. The Ul ti ng suspension is stirred at room
tenperature for 2.5 h and poured into water. The m xture is extracted with
AcCOEt. The organic layer is washed with water, dried over nagnesium

Y bt B BUERRSA N My o5l ﬁgtﬂﬁ%ﬁ%’?gé*&ﬁ R4 9 BERH ester (0 32mmel),

t he pr dal CGELChntriiReroacetiocacidy(3-2MmdY) if addedmaﬂ?c Anmw:sbhit)onl ibistitped at&ﬁoﬂmz

SEDC}B) GéLm;())ezratslre A%%} 5 h, ame luilon 1s4c10% tS) rB"CA"ll:g the soﬁltlo DNﬁ-J’_DpotaAsfs o (S
carbonate (1.9mmol) and 1.1 (0.28mmol) are added. The resulting suspens:on is stirred at room
temperature for 2.5 h and poured into water. The mixture is extracted with AcOEt. The organic

layer is washed with water, dried over magnesium sulfate, and concentrated. Purification by silica
gel column chromatography, followed by washing of the resulting solids with MeOH gives the
product in 63% yield. Rf= 0.32 (n-hexane:AcOEt=1:1)

11 NMR(400 MHz, CDCI3) 5 1.02 (s, 9H), 2.63 (m, 4H), 3.16 (m, 4H), 3.85 (s, 2H), 4.36 (s, 2H),
6.61 (s, 1H), 6.83 (dd, 1H), 7.33 (m, 1H), 7.78 (br.s, 1H), 8.91 (s, 1H).

6-37.
7-(2.2-Dimethyl-| D-6-pi zin-1-ylmethyl-7H- i e~ trile

oy
o
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6.61 (s

6-37. ( 4-325&11\
7- (2, 2-Di net hvl - urouvl) - 6-oi nerat 3n-1-vl net hvl - 7H ovrr ol of 2. 3-dI nvrn%oFErﬁeZﬂﬂﬁ
2-carbonitrile 58 | 4- 32121A 21 FEB 2006 4N HCl/di oxane is added to
4-[2-cyano-7-(2,2-di ne propyl)-7H pyrrol o[ 2, 3-d] pyri m di n- 6-

y| met hy #N- ﬂ(wdmzmeu mxﬁlﬁcym-a-(%ﬂdmhu l+propyB<tHE-pyerolo{Z;3 afipyrinidin-6d

ahi on; YiteiEbibering TearbStiRia et taf s AR e eir®fag 35 B S per
and pur isfddaed hyukeuﬁdwmme alpfiécipitald) awticin st doMested by Fnirativh, NAE cARtePrdOdRE B

col l ected and eva orat ed. The residue is extracted with ethyl acetate. The

or gani cdissgleed mnﬁpd by treyesse: phasg HELEL.bThe ﬁb@iﬂmlsefﬁamleloﬂ-@3 25 are

2552&2%5?'%%@9%‘3 RSy e rllle ik PRORASE i Wi 35Sk ot rdo RO 8 e

Rf= 0. 3@1&@3&&@&@6&1&& Iﬁ&arbbh%&d Bfifd\tdnd deiedlover Mn&hﬁﬁ suﬁﬂb ana ﬁlﬁitbﬂ The
4H), 2.90(br, 4H), 3.76(s, 2H), 4.36(s, 2H), 6.57(s , 8.89(s
6-38.  solvent'is removed by evaporation and dried in vacuo to afford the title compound. ylcld 58 1%,

o (Zn\z/r rﬂ(f)_n%td? %@Vr ni di ne)2 W%I tri é ﬂi@gﬂgft@,ﬁ?ﬁg? 0 ,VA}ﬂEE%tﬂr,

7 (2, 2- dHyE3T6(5,-2H)0pB50s; PHR608H s 2H); &Swsnﬁﬂhyl 7H pyrrol o[ 2, 3-d] pyri ni di ne-

2- carbonitrile (0.32mmol ), 4-brono-3-fluorotoluene (3. 84mm|),

bi phenyl - 2-yl -di -t en- butyl - phosphane (0.064mmol ), palladium acetate
(0.064mmol ), cesiumcarbonate (0.45mmol) in 1, 4- dioxane is stirred at
100C for 24 h and poured into water. The mixture is extracted with AcOEt.
il.'he orgé88& |ayer is washed with water, dried over nmagnesium sulfate, and

6.83 (dd, 111), 7.33 (m 1H), 7.78 (br.s, IH), 8.91 (s, 1H).

pr oduct

8 1.02 wﬁ#%’@%m 411). 3. 05 (m 4H) 3. 84 (s, 2H),
4. 49 (s, —cE , =% 77-6.87 (m 310, 8.90 (s, 1H). 59 I

A suspension of 7-(2,2-dimethyl-propyl)-6-piperazin-1-ylmethyl-7H-pyrrolo[2,3-d}pyrimidine-2- |
carbonitrile (0.32mmol), 4-bromo-3-fluorotoluene (3.84mmol), biphenyl-2-yl-di-tert-butyl-
phosphane (0.064mmol), palladium acetate (0.064mmol), cesium carbonate (0.45mmol) in 1, 4-
dioxane is stirred at 100°C for 24 h and poured into water. The mixture is extracted with AcOEt.
The organic layer is washed with water, dried over magnesium sulfate, and concentrated.
Purification by silica gel column chromatography gives the product in 18% yield. Rf= 0.56 (n-
‘hexane:AcOEt=1:1)

14 NMR(400 MHz, CDCI3) & 1.02 (s, SH), 2.28 (s, 3H), 2.63 (m, 4H), 3.05 (m, 4H), 3.84 (s, 2H),
4.49 (s, 2H), 6.59 (s, 1H), 6.77-6.87 (m, 3H), 8.90 (s, 1H).
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4-3212 #@2 FEB 2006 6- 39.

7422- Di *oroovD- 6-f4(4-fluoro-2m-hvl - nhenvD- ui cer azi n-1 - vl net hij'TF%'EI'Zi]Uﬁ
avrrol of 23-dbvri m di ne-2-carbonitrile A suspension of

7- (2, 2-di net hyl - propyl ) - 6- pi perazi n-1-yl met hyl - 7H pyrrol o[ 2, 3- dj pyri m di ne-
2- carbonitrile (0.20mol), 2-brono-5-fluorotoluene (2.0mmol), (R -2,

2' - bi s(di phenyl phosphino)-1, 1'-binaphthyl (0.039mmol), palladium acet ate
(0.039mMmol ) and cesium carbonate (0.28nmmol) in toluene is stirred at 110C
for 24 h, and poured into water. The mixture is extracted with AcOEt. The
or gani oG-Bﬂ.yer is washed with water, dried over magnesium sulfate, and

CDClB) 8 1 03 (s 9H) 2.28 (s, 3H),
259( , 2H), 4.49 (s, 210, 6.60 (s, 1H),

6. 78-6.91 (m 2H) 6. 95 (dd 1H) 8.90 (s, 1H). 6-40.

4-[2-Cvano-7- (2. 2-di net hvl - nffgnvl ) - 7H nvrr ol of 2. 3dl uvri m di n- 6- vbnet hvi | - Di
cerazl ne-1- carboxam di ne 60 -32121A 21 FEB 2006 A (tent

- But ozycar bonvlinvno-f 4-f2 c 0-7 (2 2dinethvl- avD 7H ayrrol of 2
3-dlrnrimd~-6- ylnethyll-Di pertmn I-yII-rrethyDcarbamc acid ten-butyl

ester (ten: Butoxycarbonylimnm no per 1-yl-methyl)-carbam c acid ten:
butyl ester (1.3mmol) and

6- br ononet hyl - 7- (2, 2- di et hyl - propyl ) ol o[ 2, 3-d] pyri m di ne- 2- car boni
trile (0.86nmmol) are dissolved i (10 ni‘%) and pot assi um car bonate

(2.6 nml) is added at roomtenp ture. The mixture is stirred for
gverni ght. Water and AcCEt are added and the organic layer is washed with
brine, dried over sodium sul fate and concentrated. The crude product is
purified by silica gel colum chromatography to give the product in 75 %

yi el d. RfsuSpenSiof of M2 2dimsthPEprobyD)6- ibbl'azikM? lMﬂ-pm}B- yrirfillires2-
g;)') , é LN btrﬁq mlg(lé%@glz %e%ro&pg-s orotquene &bémmol) |_?11)-2 2 jb1s%31phen|_qphosphmo)— >
fp[efag}/ ﬁ“ﬁPZp'}ft@yl {0.859%dY), paiadfith acefite PY.03SthMbE afd désiih cHivdnite 0.2 MRbIVh] - P
toluene is stirred at 110°C for 24 h, and poured into water. The mixture is extracted with AcOE.
The organic layer is washed with water, dried over magnesium sulfate, and concentrated. The crude
product is purified by silica gel column chromatography to give the product in 24% yield. Rf=0.56

(n-hexane: AcOEt=1:1)

15 NMR(400 MHz, CDCI3) § 1.03 (s, 9H), 2.28 (s, 3H), 2.59 (m, 4H), 2.88 (m, 4H), 3.86 (s, 2H),
4.49 (s, 2H), 6.60 (s, 1H), 6.78-6.91 (m, 2H), 6.95 (dd, 1H), 8.90 (s, 1H).

6-40.
4.[2-Cyano-7- thvi-propyl)-7H-pyrrolo[2 midin-6- -piperazine-1-
carboxamidine ‘

ff” o



car boxan g

(t en-But y@gﬁbonylln1no {4[ 2-cyan-7-(2, 2-di met hyl - propyl ) - 7Fprrrcﬂzﬂg§§1@ﬁ
] pyrimdin-6- ylnmethyl]-piperazin-l-yl)-methyl)-carbamc acid ten: buty
ester (0.48mol) is dissolved in dioxane (10 m) and 4N HCl in di oxane
(5m) is added at OC. The .m xture is stirred for overnight 61 4-32121A
21FEB2006 at roomtenperature. Water and AcOEt are added and the organic

| ayer i h 1 e 'j.-'ln I \/: ol S, 2! E’lﬁ -6-

Po vl -mthyD@aftaniicaid s Stér; 1H NWVR (400 MHz,
CD30D) 8109(s 9H) 259(t 4H) 349(t 4H) 393(3, 2H), 4.40 (s,
2H), 6.89 (s, 110, 8.98 (s, ill). 6-41. 7-(2.2-D nehlyl-nnoyD- 6-14-(4-f
| uor o- benzvO-nh erazin-|-vlnmethvl|-7H ovrrol of 2. 3-
dl nvrhni dl ne-2-carbonitrile "N
YY) - 6- pi perazi n-1-yl net hyl - 7H pyrrol o 2, 3-dj pyri nri di ne
- 2-carboni't 1 ( 1- br omonet hyl - 4-f | uor o- benzene (0. 6nmol) is
di ssol ved i nd Otassi um carbonate (0.6mmol) is added to the
sol utionz %I’mx?ure Is heated at 50C for 3h. After the m Xxture
Is dilut d wth AcCE e organic layer is washed with brine, dried over
magnesi um sul fate and trated. AcOEt is evaporated and the residue is
purified by reverse phase HPLC. The product is obtained in 90.5% yield.
Rf =0. 32 (n-hexane: AcOEt = 1:5). By repeating the procedures descri bed above

usi ng aﬁm@Buﬁoay@rmliuﬁl(gpmhi-h-meﬂryl)emhhmibmﬁ ttns.-bityl ested (lg3mmol) and

C(iml)oggg_ﬁ of Oéggjl%g a el'g%tﬁijéggg as . E&_ﬂfled I%%WWN e‘fgﬁgnnnm\l

( 400m'|2are&llssolved in DMF (10 ml) and potassium carbonate (2.6 mmol) is added at room temperature.
The mixture is stirred for overnight. Water and AcOEt are added and the organic layer is washed

The cr _ §

with brine, dried over sodium sulfate and concentrated. The crude product is purified by silica gel
column chromatography to give the product in 75 % yield. Rf=0.50 (n-hexane:AcOEt=1:2). 1H-
NMR (400 MHz, CDCL) § 1.01 (s, 9H), 1.52 (brs, 18H), 2.52 (t, 4H), 3.59 (brs, 4H), 3.81 (s, 2H),
4.33 (s, 2H), 6.59 (s, 1H), 8.91 (s, 1H).

B. 4-[2-Cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidin-6-ylmethyl]-piperazine-1-
carboxamidine

(tert-Butoxycarbonylimino-{4-[2-cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo{2,3-d]pyrimidin-6-
ylmethyl]-piperazin-1-yl}-methyl)-carbamic acid .fert.-butyl ester (0.48mmol) is dissolved in
dioxane (10 ml) and 4N HCI in dioxane (5ml) is added at 0°C. The mixture is stirred for overnight
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Nos. 96 E%Q%BZ(CDCIW): 1.00(s, 9H), 6-42(n-hexane: ACCEt=I:5)2. 46(br, 8H),
3. 46(s, S 77(s, 2H). 4.35(s, 2H), 6.57(s, 1H). 6.97(t. 2H), 21 FEB 205 -
7.20-7.24(m 2H), 9 88(s. 1H), F340. 38(CDCh) 1.00(s, 9H), EB 2006
6 43I(n hexane: AcOEt =1: 5) 2. 47(br, 3. 54(s 211), 3.77(s, 2H), 4.33(s,

ZEn. 55% %%Bgf'g %9%395 ?‘Qﬁ(‘# Wé‘ﬁ‘i e gt Aic gﬁ% i&g"(% %’ﬁ% brigedried
2H), 3 ¥k codi, s (0. Eokbatdied Tt chde pﬁo&& i€ Gu0iietD byl Jefloa. Zell Bolumn

6- ( 4- Buthyoniatographyatpi givel theproduchiny 3 (R yibldumumﬁ{ermumeon-:my dHENMR (400

and 7 ?ifﬂ';;z SR 1Ly P55 e AED: 149 G 0. R9B Lo Aapy 40 Gy 2y S8 G, e,

d] pyrlms ﬁ{)carbonltrlle (0.29mmol ) are dissolved in DWW (10m ) and

cool ed W|th 1ce. HOBt (0.42nmiol) and WBCD. HCl (0.42mmol) are added to the
cold solution, and the reaction mxture is stirred at 4C- 25C overni ght.
After saturated amonium chloride is added to the reaction m xture, the

m xture is extracted with AcOEt. The organic |layer is washed with saturated
anmoni um

6-41.
7-(2,2- - ] - Oro- -pi zin-1- 1-7H- lof2.3-
dipyrimidine-2-carbonitrile

FO—\O y
\—ZI]\\N

"

7-(2,2-Dimethyl-propyl)-6-piperazin-1-ylmethyl-7 H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile
(0.4mmol) and 1-bromomethyl-4-fluoro-benzene (0.6mmol) is dissolved in DMF (5ml) and
potassium carbonate (0.6mmol) is added to the solution. The reaction mixture is heated at 50°C for
3h. After the mixture is diluted with AcOEt, the organic layer is washed with brine, dried over
magnesium sulfate and filtrated. AcOEt is evaporated and the residue is purified by reverse phase
HPLC. The product is ‘obtained in 90.5% yield. Rf=0.32 (n-hexane:AcOEt = 1:5).

By repeating the procedures described above using appropriate starting materials and conditions the
following compounds of formula 6-5 are obtained as identified below in Table 6-5.

Rx—,

Qr
[ Nﬁ\*n
b
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chl ori dﬁ' %&i)ri ne, dried over magnesi um sul fate and evaporated down. The
crude p & Is applied to silica gel columm chromat ography, whi ChZiﬁEB 2006
eluted with follow ng solvents: n- hexane: AcCEt=1:1 (v/vV),

n- hexane: AcCEt =l : 4 (v/v) and n-hexane: AcOEt=1:9 (v/v). The solvent of the
latter effluent is renoved by evaporation and dried in vacuo to afford the
title conpound. yield 43.2% Rf--0.19 (n-hexane: AcOEt=l:5). By repeating

t he procedures descri bed above using appropriate starting naterials .and
conditions the follow ng conpounds of formula 6-6 are obtained as
identified belowin Table 6-6. 6-6 Talflabled-8 Ex 1. No.RxYield (% Rf

Sol ven [R~(-4Q0 Rz 8420104 ERCE-2-——0—06 {3 H) -
: 46( n- he%izAc\OEFélﬁ)l.bl &101911%.(%(%",‘) 3H) . 1. $1- H-DR(400mHz, §)
2.91(t,| 2Mos. 2 41-2 46(m [416%) 3 45 3 48(m oH) 3 &b 3 G4(br _ 2H)
3.80(s,|2H), 14. 33(8@ 6389(s, [11082 64 | 4-32121A ACDCH:B106(s 9H),
8.91(s,|iii$42~-4350. 113) ;1. 04( s(n-Beane:AcORIEHIC] 2: 246400 8HE. 0R46(s,
3H), 2.p3-2.55(nf HAH)Y 3|50-4.3(br], 4H), 3.82(s, 211), 2ZHB3((s,2H),4.35(s,
6.60(s,|111), 7.52-7.63(m| 2H), 8.41(s, 1H), 9.6- |, 6-48H), 6.57(s, 1H), 6.97t,
N (4- {4} F2- Cvandg} 742. 2- di et hvl - nr quwD- 7H- uvrr ol oF2. 3; dlm’i-y@_ pr vhm’t hv
| 1 -oiuefrazin- 1-pl}-nhenvf}- net hanequl f onam de 8.88(s, 1H),
F 34 0.38 (CDChL): 1.00(s, 9H),
6-43 (n-hexane:AcOEt=1:5) 247(br, 8H), 3.54(s,
2H), 3.77(s, 2H), 4.33(s,
- 2H), 6.57(s, 1H), 6.76-
SO 6.86(m, 2H), 7.28-
. ‘ - 7.34(m, 1H), 8.87(s,
1H),
F 66 0.55 ' (CDCL): 1.00(s, 9H),
6-44 F (n-hexane:AcOEt=1:5) | 2.48(br, 8H), 3.54(s,
‘ 2H), 3.77(s, 2H), 4.33(s,
2H), 6.57(s, 1H), 6.87-
F 692(m, 1H), 7.19-
7.26(m, 1H), 8.88(s,
1H), ‘

carbonitrile
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To a sug ghgn of catalytic anbunt of PtO2 in MeCH (20nl) and AcOEt
propyl)-6-[4-(5-nitro-pyrinidin-2-y|)-piperazin-1-y|nethyl]-?k#pyrrol%ﬂf,g-
d] pyri mdine-2- carbonitrile (1.15mmol) is added and the m xture is stirred
under H2 atnq@phere. After being stirred for 3 h, the reaction mxture is
filtered t gh celite and concentrated under reduced pressure to give
crude am ne a solution of the crude anmine in pyridine (10nl),
nethanesulfo yl Y chloride (1.99mml) is added at 0 C and the m xture is
all onwed to wa »QNt tenperature and stirred for 2h. The reaction
m xture is pour ce water and extracted with AcOEt . The conbined
extracts are washe h i ne dried over nagnesi um sul fate and

duced pressure. The residue is purified by silica gel

concentrated under
col um chr omat ogr a ( eluent ; n-hexane : AcOEt = 1:1) to give 296 ng of
desired N-(4-(4-[2-cyano-7-(2,2-di nmethyl-propyl)-7H pyrrol o[ 2, 3-

d] pyri m di n- 6-yl met hyl ] - pi perazi n-1-yl } - phenyl ) - rret hanesul fonam de in 49 %

yield Butyrit =eid ((O3Smimely! wad 742 ,ledim(:thﬂl in- BylméiRylc7-pyftblo]2,3-
2.55 -2.65 (m.jn

3
L4H), 3. )gl@flmez?*y;%%mtzﬁﬁ ?%2§m(rra}) ﬁ-*)so!ere%"s &Ml?immb ang gpoled with ice. HOBt
2 7.1 CDll!IQ‘, eo&(ﬂl lilebl%gc
Uls_ll) ng aggg%%ﬁoﬁaggygrtl nglg 42 eri aps ancif‘l'ct:1 gft | ongg}tﬁﬁ%re%?‘ol oW ntg’[ﬁqi‘ﬁmmls
conpoundtirred af 47CR26°€ @eﬁuglnteAaﬁler satuwratbdemmmotsinmi dhicritlelis hddedi to tfﬁatdaetlcﬁ} mixtéie,

4-32121 R2 ~N N, 6-7 -7 21, FBZOOG RR2Y|eI
( Sol vent Cs46’5'ﬂﬂ$°d thl\ﬁcsﬂﬁégh'%? “@Eﬁ{y ammomum

(6m4?1|('|)AC %5( S'aﬁh%tﬁé ‘d?leﬁfbv@r ‘hagnédith ﬁllﬁfe @id %‘ﬂpo?atl-é oA The crude product is
_applied to snhca gel column chromatography, which is eluted with following solvents: n-
hexane:AcOEt=1:1 (v/v), n-hexane:AcOEt=1:4 (v/v) and n-hexane: AcOEt=1:9 (v/v). The solvent of
the latter effluent is removed by evaporation and dried in vacuo to afford the title compound. yield

43.2%, Rf=0.19 (n-hexane: AcOEt=1:5).

By repeating the procedures described above using appropriate starting materials and conditions the
following compounds of formula 6-6 are obtained as identified below in Table 6-6.

Table 6-6
Expl. No. |Rx Yield (%) | Rf (Solvent) "H-NMR (400mHz, §)
PV 43 0.19 (CDChL): 096(t, 3H),
6-46 (n-hexane:AcOEt=1:5) | 1.01(s, 9H), 2.09(s, 3H),

1.61-1.70(m, 2H), 2.91(,
2H), 2.41-2.46(m, 4H),
3.45-3.48(m, 2H), 3.62-
3.64(br, 2H), 3.80(s, 2H),
4.33(s, 2H), 6.59(s, 1H),




4. 37(5%17(brs 1H), 6. 61(s, 1H), 6.88(d,2H),7.15(d, 2H), 8.91 s, 1H

H64. 70.
1.61-1.

2H), 4.
s, 1,

6- 51F(nphexane: AcOFt =1:5)2.160-2. 65(th _411). 3.19- 3 218BI(HH), 3. 77(q. 2H)

3. 85(s,
2H), 8.
(s, 3H

4.39 (s| 2H, 6.3 (s, IH | 6.61 (s, 1H, 6.98 (d, 1Hf3 890206153, Q{%
8.90 (s| 1H) 66 B-32121A 2 |1 FEB 20d6 6.60(s, 1H), 7.52-7.63(m,

3): 1.02(s, 9H), 6-50(n-hexane: AcCEt=1:5)1.39(t, 3H), 1 FEB 2006
70(m 2H), 2.60-2.62(m 4H), 3.04(q, 2H), 3.16-3.18(m 411), g AE( ,
36(s, 2H), 6.07(s, 1H), 6.61(s, 1H), 6.86(d, 2H), 7.14(d, 2H), 8.91
H3G 90 f2(CDCI3)- 1 02(s  OH)  F

015647, 6} 0. 17(]CDC13) CHCL MeOH)=9:1) n- h @094 FHY)Et2:53-2)53(129

2H), 4.3b W 4.360(s, II-WX),.SIG. 61(s, 1H), 6]%EDECh)2H) 1.02(s]7( OH), |
9 :
2.55.2 6 (m 4H),| 2.85-2.d 3 2 (m 4H), 2.97 ({4H3}) . 3.50AB(bE.

2H), 8.9i(s, 1H), 9.6-
10.6(br, 1H),

1-vl}-phenyl)-methanesulfonamide

R
,,:_._(:.‘_\ Yo o
jk oad

To a suspension of catalytic amount of PtO; in MeOH (20ml) and AcOEt (20ml), 7-(2,2-dimethyl-
propyD-6-[4-(5-nitro-pyrimidin-2-yl)-piperazin-1-ylmethyl]-7H-pyrrolo[2,3-d)pyrimidine-2-
carbonitrile (1.15mmol) is added and the mixture is stirred under H; atmosphere . After being
stirred for 3 h, the reaction mixture is filtered through celite and concentrated under reduced
pressure to give crude amine . To a solution of the crude amine in pyridine (IOmi), methanesulfonyl
chloride (1.99mmol) is added at 0 °C and the mixture is allowed to warm to ambient temperature
and stirred for 2h. The reaction mixture is poured into ice water and extracted with AcOEt . The
combined extracts are washed with brine ,dried over magnesium sulfate and concentrated under
reduced pressure. The residue is purified by silica gel column chromatography ( eluent ; n-hexane :
AcOEt = 1:1) to give 296 mg of desired N-(4-{4-[2-cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo{2,3-
d)pyrimidin-6-ylmethyl]-piperazin-1-yl }-phenyl)-methanesulfonamide in 49 % yield. Rf=0.52
(AcOEt only). 'H NMR ( 400 MHz, CDCls) § 1.02 (s, 9H ), 2.55 -2.65 (m,4H),2.94(s,3H),
315-325(m,4H),3.85(s,2H),437(s,2H),6.17(brs,1H),6.61 (s, 1H),6.88(d,
2H),7.15(d,2H),891 (s, 1H)

By repeating the procedures described above using appropriate starting materials and conditions the
following compounds of formula 6-7 are obtained as identified below in Table 6-7.
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e ——
- F260. 19(ZCDC13)' 771702 (5,°9M) ,¥6753(n- hexane: AcOCEt =1: 1) 2. 60-2.68 (m 411),
2.98 (4-323M4A 3.03-3.12 (m 411), 3.85 (s, 210, 4.37 (s, 2H), 6.20 (s 1HE,
6.61 (s, 1H), 6.86-6.94 (m 21), 7.01 (d, 111), 8.91 s,111) 2 1 FEB 2006
\-Cl 760. 18(CDC13): 1.02 (s, 9H), (n-hexane: AcOEt=1:1)2.59-2.69 (m 4H),
3.00 (s; 6-5431D, 3.00-3.11 (m 4H), 3.86 (s, 2H), 4.38 (s, 2H), 6.30 (s,
1H), 6.61 (s, 1H), 7.01 (d, 1H), 7.11 (dd, 111), 7.28 (d, 1H), 8.91 (s, 1
\ F570.28(CDC13) : 1.03 (s, 9H ), 6-55--+F(n-hexane: AcCEt=1:1)2.56-2.62 (m
411), 2.87- F2.94 (m R11),,3.04 (s, 3H), 3.85 (s, 2H), 4.39 (s, 2H), 6.40
(s, 1H), 6.61 (s, 111), 0 (d, 1H), 7.41-7.46 m2H), 8.90 (s, 111)
490. 23(CDC13) : 1.02 (s, gH) -56(n- hexane: AcCEt=1:1)1.38 (t, 311),
2.58-2.68 (m 4H), 3.05-3.1 R2H), 3.85 (s, 2H), 4.37 (s, 211), 6.18 (s,
1H), 6.61 (s, 1H), 6.87-6.90 2H), 6.98- 7.03 m1H 8.91 (s, 1H). The
foll ow ng conpounds 6-51 to 6- \?re simlarly prepared CN 6-57
N\_(I‘} 6-7
/71 N
N ’J\\

o

Table 6-7

N Expl. [RI R2 Yield | Rf (Solvent) *H-NMR (400MHz, 5)
o No. (%)
N\ H 49 0.52 (CDCl;) : 1.02 (s, 9H),
6-49 (AcOEt only) 255 -265(m,4H),
2.94(s,3H),3.15-3.25
(m,4H),385(s,2H)
,437(s,2H),6.17 ( brs
,1IH), 661 (s, 1H),
6.88 (d,2H), 7.15(d,
2H),8.91 (s, 1H)

~~ |H 64.7 1047 (CDCLy):  1.02(s, 9H),
6-50 (n-hexane:AcOEt=1:5) | 1.39(t, 3H), 1.61-1.70(m,
2H), 2.60-2.62(m, 4H),
3.04(q, 2H), 3.16-3.18(m,
4H), 3.84(s, 2H), 4.36(s,
2H), 6.07(s, 1H), 6.61(s,
1H), 6.86(d, 2H), 7.14(d,
£ 2H), 8.91(s, 1H),

e F>|/\ H 369 [0.62 (CDCl3):  1.02(s, 9H),
6-51 | Fg (n-hexane:AcOEt=1:5) | 2.60-2.65(m, 4H), 3.19-
3.21(m, 4H), 3.77(q, 2H),
3.85(s, 2H), 4.36(s, 2H),
6.40(s, 1H), 6.61(s, 1H),
6.86(d, 2H), 7.17(d, 2H),
8.91(s, 1H),

6-52 | \, - 59 0.17 (CDCl3) : 1.03 (s, 9H),
(n-hexane:AcOEt=1:1) | 2.29 (s, 3H), 2.55-2.64 (m,
4H), 2.85-2.92 (m, 4H),
2.97 (s, 3H), 3.86 (s, 2H),
4.39 (s, 2H), 6.13 (s, 1H),
6.61 (s, 1H), 6.98 (d, 1H),
7.00-7.06 (m, 2H), 8.90 (s,
1H)
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\

7- (2, 2- Dinet hyl ¢ propyty-6+f 4(4-tri fl uorunet hoxy- phenyl ) - pi perazi n- 1-yl net hy

1 -7H by

911) ;

2.63 (m 211);

3.84 (s,

ﬂ’dle[Z, 3-dl pyrimdine-2-carbonitrile 1H NVR (CDC13): 1.03 (?
3.19 (m 2H);

21-1); 4.

37 (s, 2H); 6.61 25

? B 2006

1H): 6.87 (d, 2H) ); 7.10 (d, 211);8.89 (s, 1H). M¥: 473 67 4-32121A 6-58
2 1 FEB_2006
7- (2, 2-|Di methy - pr opy dkl® phenyl ) - pi per{d€DGH): y 168t ;| 19H)H py
n: ol o[ 4, 853d] pyri m di i || (e-htkhr A QEBCIN)|:2.60-2.38 (8, 4H)))2.982(s6 P
(m 4Hf 3.0 3.84 (s, 21p; 4.33H)s.3.639.12 tmS2AH)S
1H); 6.[8-6.9 MH+: 419 FSCovs | # O, £37 (s, 2H),
7- (2, 2-{Di met hyl - pr opy | uor onet hyl - phenylg g : é 0\ Thy
|]-7H [pyrro o[2,3-d] rbonitrile 1H NVR { £ : ) ?’%01’
911); 4.62 ( 4H) ; 184 (s, 2H); 4.34 (3 oy O (s,
1H); 6.] it G5 gLy M 4RSS R0g
6-[ 4- (3, 4- Di frethoxy- phem 58 Y1 et hyl ] - 7- ([ACRCIed 93 -(ﬁr%g -7
H pyrrql o[ 2, B- d] pyriim di i(FrhGK@lel&Péﬁﬁl(b@@ﬁ%%@.(%4@,3- )
2.64 (Mm6A 2.9-3.1 (bs, 4H)} 3.76 (s, 311); 3.83 (|$SH)3H.00-3.184(ths 4H)2H) ;
4.38 (4, 2HPB.4-6.5 (m 2H); 6|51 (;, 1H); 6.84 (d, 13.86 &, 88 4.38 18})2H),
M++449 168 4-B2121A ciN 6-61 2 1] FEB 2006 6.30 (s, 1H), 6.61 (s, 1H),
6- [ 4- (3, 4- Di het hyl - piﬁ]enyl ) - pi PR azi n- 1-yhnet hyl | - 7-( 2,72_011i(ﬂ§3¥-2-!j,-ﬂ19p§ﬁa; (H
pyrrolg(2, 3- ~ - 1H), 7.28 (d, 1H), 8.91 (s,
_ 1H)
~ F 57 |0.28 (CDCl;) : 1.03 (s, 9H),
ooy | 655 —Er (n-hexane:AcOEt=1:1) | 2.56-2.62 (m, 4H), 2.87-
i F 2.94 (m, 4H), 3.04 (s, 3H),
3.85 (s, 2H), 4.39 (s, 2H),
6.40 (s, 1H), 6.61 (s, 1H),
7.37 (d, 1H), 7.41-7.46
(m, 2H), 8.90 (s, 1H)
o~ —F 49 023 (CDCl;) : 1.02 (s, 9H),
6-56 (n-hexane:AcOEt=1:1) | 1.38 (t, 3H), 2.58-2.68 (m,
4H), 3.05-3.14 (m, 4H),
3.85 (s, 2H), 4.37 (s, 2H),
6.18 (s, 1H), 6.61 (s, 1H),
6.87-6.90 (m, 2H), 6.98-
7.03 (m, 1H), 8.91 (s, 1H).

6-57

The following compounds 6-51 to 6-62 are similarly prepared

Q
@

R

=N
Uatas
N N

7-(2,2-Dimethyl-propyl)-6-[4-(4-trifiuoroimethoxy-phenyl)-piperazin-1-ylmethyl]-7H-
pyrrolo{2,3-d]pyrimidine-2-carbonitrile
1H-NMR (CDCl,): 1.03 (s, 9H); 2.63 (m, 2H); 3.19 (m, 2H); 3.84 (s, 2H); 4.37 (s, 2H); 6.61 (5,
1H); 6.87 (d, 2H) ); 7.10 (d, 2H);8.89 (s, 1H). MH+: 473
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d]pyrlng‘_g 42-carbonitrile 1HNWR (CDC13): 1.03 (s, 9H); 2.18 (s, 3H);

2.24 (s 3%’[ 2.60(m 4H); 3.13 (m 4H); 3.84 (s ,2H); 4.37 (s, 2H ZP &zmﬁ
(s, 1H) 6.67 (m 1H); 6.73 (s, 1H); 7.01 (d, 1H); 8.91 (s, 1H. M 4_FL

CN 6-62

6-[4- (2, § D _net hyl - phenyl ) - p| perazi n-1-yhnet hyl | -7- (2, 2-di net hyl - ProPyl ) -7H

Pyrrolo‘[ dl pYri m di 2-carbonitrile 1HNWR (CDC13): 1.03 (s, 9H);
2.16 (s, 6 »5‘5( Jﬂbws 10 (m 4H); 3.82 (s, 2H); 4.41 (s, 2H); 6.62
(s, 1H,; 6. 97 (nn3 91 (s, 1H). MH: 417 6-63

7-(2,2-Di net hyI propyy{) -6-[ 4- (4- et hoxy- Phenyl) - pi perazi n-1-yl nmet hyl | - 7H- pyr
roIo[2 3 dl pyri m di nes@& carbonitrile 1HNWR (CDC13): 1.03 (s, 9H); 1.38
(t, 2.61 (m 411); 3.08 (m 4H); 3.83 (s, 2H); 3.98 (q, 2H); 4.35 (s,
21- 1) g_ O (s, 111); 6.8-6.95 (m 4H); 8.91 (s, 1H. MH: 433 69 4-32121A
21 FEB 36 6- 64

6- (4- Cycl opentyl - pi perazi n-1-yl nethyl)-7-(2, 2-di met hyl - proPyl ) -7S-pyrrol o] 2

5 P S e g ke bl v '

(s ﬂpﬁﬁu e CN N NN 6- 65
7-(2, 2 hy propyl) [4 (2- et hoxy-ethyl)-piperazin-I-ylnethyi]-7Hp
oI o[ 2, 31Hd?mm<as)né.oz{s,&moamm 4H);13.08(20,(430)¢3.35 (s, 3HR(B.84(s, 2H); 4317(&321@;

oy 4 8526 R8Pt aih 4y MRt 2\ s (0 DT S
- U e

L
6-59

7-(2,2-Dimethyl-propyl)-6-[4-(4-trifluoromethyl-phenyl)-piperazin-1-ylmethyl]-7H-
pyrrolo{2,3-d]pyrimidine-2-carbonitrile

IH-NMR (CDCl3): 1.03 (s, 9H); 2.62 (m, 4H); 3.28 (m, 4H), 3.84 (s, 2H); 4.34 (s, 2H); 6.62 (s,
1H); 6.92 (d, 2H); 7.47 (d, 2H); 8.91 (s, 1H). MH+ 457

- -9 os
(& (I"'\, .. \IC:H"
' N
&

6-60

6-[4-(2,4-Dimethoxy-phenyl)-piperazin-1-ylmethyl]-7-(2,2-dimethyl-propyl)-7H-pyrrolo[ 2,3-
d]pyrimidine-2-carbonitrile ,

1H-NMR (CDCh): 1.03 (s, 9H); 2.64 (m, 4H); 2.9-3.1 (bs, 4H); 3.76 (s, 3H); 3.83 (5, 3H); 3.84 (s,
2H); 4.38 (s, 2H)6.4-6.5 (m, 2H); 6.51 (s, 1H); 6.84 (d, 1H); 8.89 (s, 1H). MH+ 449
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6- 66
7-(2, 2- %]b‘§/l propyl)-6-[ 4-(3- net hoxy- propyl) - pi perazi n- 1-yl net hyl ]Zggtﬁ))fﬂﬂﬁ
rrol o[ 2, 3- d]pyrlmdl ne-2-carbonitrile 1H NWR (CDC13): 0.98 (s, 9H);

(m 2H); 2.3-2.6 (m 10H); 3.30 (s, 3H); 3.40 (t, 2H) 3.76 (s, 2H); 4.33
(s, 2H), 6.55 (s 1H); 8.87 (s, 1H). M+: 385 70 | 4-32121A 2 1 FEB 2006 O

N i "&"O-CN NN 1-6 6-67

hyl -

7-(2,2-Di
rol o[ 2, 3-
(bm 811); 2.

- 6-[ 4- (2- met hoxy- et hyl ) - Pi Perazi n- 1- Yl net hy] ] - 7H pyr
e-g-giarbonitrile 1HNVR (CDCh): 1.00 (s, 911); 2.4-2.7
¥; 3.35 (s, 3H); 3.50 (t, 2H); 3.54 (t, 2H); 3.78
(s, 2H); 4.34 (s, 2 6.56 (s, 1H); 8.88 (s, 111). MH+: 371 CN 6-68

7- (2, 2- D net hyl - propy 6- (4- phenyl - pi peri di n-1-yl met hyl)-7H PYrrol of 2, 3-d]
PYrim di ne-2- carbonitrile 1H NVR (CDC13, 2 rotannrs): 1.03 (s, 911);
1.6-1.9g(gp 311); 2.17 (bt, 111); 2.51 (m 111); 2.93 (bd, 111); 3.80 (s,
111); 4.26 (s, 1H); 4.38 (s, 111); 4.71 (s, 0.5 H; 4.84 (s, 0.511); 6.59
(s, 0.5H); 6.76 (s, O0.5H); 7.1-7.4 (m 3H); 8.81 (s, 0.511); 8.96 (bs,
0.511).

7(2, 2 3\”*?#3??%95%«@0@%% PN T St ORI PYESIote ny
I']-7. H gy S.carboRiteflyr | M di ne-2-carbonitrile 71 4-32121A A

4- (2-Fl uoro for I-phe yﬁ)pl peratine-|-carboxylic add. tert.-butyl ester
NMR(CDC 3): 1.03 (5,9 2lS(s,3H),224(s,31-1),260(m,4I—I),3l3(m.4H),384(s

,2H); 4.37 (s, 2H); 6.62 (s, 1H); 6.67 (m, 1H); 6.73 (s, 1H); 7.01 (d, 1H); 8.91 (s, 1H). MH+: 417

- Propy,

6-62

6-[4-(2,6-Dimethyl-phenyl)-piperazin-1-ylmethyl]-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-
d]pyrimidine-2-carbonitrile

1H-NMR (CDCl3): 1.03 (s, 9H); 2.16 (s, 6H); 2.55 (m, 4H); 3.10 (m, 4H); 3.82 (s, 2H); 4.41 (s,
2H); 6.62 (s, 1H); 6.97 (m, 3H); 8.91 (s, 1H). MH+: 417

Revees

6-63

7-(2,2-Dimethyl-propyl)-6-[4-(d-ethoxy-phenyl)-piperazin-1-ylmethyl}-7H-pyrrolo[2,3-
d)pyrimidine-2-carbonitrile

H-NMR (CDCl): 1.03 (s, 9H); 1.38 (¢, 3H); 2.61 (m, 4H); 3.08 (m, 4H); 3.83 (s, 2H); 3.98 (q,
2H); 4.35 (s, 2H), 6.60 (s, 1H); 6.8-6.95 (m, 4H); 8.91 (s, 1H). MH+: 433
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0 101<m 2days DVF F /NyO )< 60-WC O 21 FEB 2006

3,4-Di f uorof\benzal dehyde (281 mmol) and pi perazi ne-1-carboxylic acig FER?
tert.-butyl ester (366 mmol) are dissolved in DMF (400 m) and pota gi 5pn 006
carbonate (422 nunol) is added to the solution. The reaction mxture is
heated at 100C for 24h. After the mxture is extracted wwth AcCEt, the
organi c yer is d wth brine, dried over magnesi um sul fate and
filtered: r@s éns evaporated and the residue is purified by colum
chr omat ogr a i ca gel using n- hexane: AcOEt=3:1 (v/v). Rf=0.23
(n-hexane: AcOEt = Q_J)). 1H NWVR (400MHz, CDC13) 8: 1.49 (s, 9H), 3.20-3.23
(m 4H), 3.59-3.62 (Y\m, 4H), 6.98 (t, 1H), 7.52-7.60 (m 2H), 9.84 (s,
1H). B. 4-(2-Fluoro-4-hydroxy-phenyl)-pi perazi ne-1|-carboxylic add.
tert.-lg#64l ester 72 4-32121A 21 FEB 2006 To a sol ution of

4- (2-fluoro-4-fornyl-phenyl)-pi perazine-|-carboxylic acid, tort: butyl
ester (97 nmewl) in CH2Cl 2 (600 m ), mchl oroperbenzoic acid (194 mol) is

St 11 od-Catipentybpibebiin 1AL 1 Mikiet GO R il Ca il ©
m chl orZpeenblonitride c aci d (48.5 rr][mI )I is added at OC. the\M :ﬁagtitopa[néét ure
S ue
NZHZéE'eréf-?r@%<59ﬁ$i‘aif£2{.§hﬂ&m}g@&rg: HERTE %%e'é&(ﬁﬁ@é%ﬁézvﬂ%lééﬁ
. | , . T
S vans S M P10 S KOV E O [ o added at 0C and the
reaction mxture is stirred at roomtenperature for |h. After the m xture

is extracted with AcCEt, the organic layer is washed with brine, dried
\Gver magneiamysul f “afdey filtered. The solvent is evaporated and the

residue is chr 0 d on silica gel (eluent; n- hexane, n-hexane
:AcOEt = 5:1, n-heXxa ACCOEt = 4:1, n-hexane :AcOEt = 3:1 ) to give 8.5 ¢
of

6-65

7-(2,2-Dimethyl-propyl)-6-[4-(2-ethoxy-ethyl)-piperazin-1-ylmethyl]-7H-pyrrolof2,3-
dlpyrimidine-2-carbonitrile .

1H-NMR (CDCk): 1.00 (s, 9H); 1.18 (t, 3H); 2.3-2.7 (bm, 8H); 2.58 (t, 2H); 3.59 (q, 2H); 3.54 (t,
2H); 3.78 (s, 2H); 4.34 (s, 2H), 6.56 (s, 1H); 8.89 (s, I1H). MH+: 385

CHERAS oW s Yo
L

6-66

7-(2,2-Dimethyl-propyl)-6-[4-(3-methoxy-propyl)-piperazin-1-ylmethyl]-7H-pyrrolo[2,3-
d]pyrimidine-2-carbonitrile

1H-NMR (CDCl): 0.98 (s, 9H); 1.73 (m, 2H); 2.3-2.6 (m, 10H); 3.30 (s, 3H); 3.40 (t, 2H); 3.76 (s,
2H); 4.33 (s, 2H), 6.55 (s, 1H); 8.87 (s, 1H). MH+: 385
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desi red4 éﬁﬁ f | uor o- 4- hydr oxy- phenyl ) - pi perazi ne-1| -carboxylic acid,
tert.-bu ster. Rf=0.47 (n-hexane: AcOEt =1:1). 'H NWVR (400MHz, CDZ%E% ?
1.48 (s, 9H) 1.50-2.00 (br, 1H), 2.91-2.94 (m 4H), 3.57-3.59 (m B 7006
6.53-6.62 (m 2H), 6.83 (t, 1H. C ‘

4- (4- &t hoxy 2-11 uor 0- enyI ) - pi perazi ne-I-carboxylic add .cert.-butyl ester
N, , Br

4- (2 Fl uoro- Z udr phenyl) pi perazi ne-|-carboxylic acid, tert.-butyl
ester (17 mmoly and¥ethyl bronide (21 mvl) are dissolved in DMF (50 n)
and pot assi um car bona (21 mmol ) is added to the m xture. The reaction

m xture is heated at 70C for 3h. After the mxture is extracted with 73

4- 321217gcOEL the organic layer is washed with brine, dried over

magnesi um sul fate and filtered. The solvent is evaporated and the residue
is purified by colum chromatography on silica gel using n- hexane,

&Eﬁéi‘% (3 Dyt pingoll-4-2muetory ety Cpiporaine{ yimethifl- 78 pyrrelotisd: m

%gﬁﬁdifl me@k 66 (in, 2H), 6.87 (t, 1H) D.
7 (2 2345? propyl) 6- [4 (4- et hoxy-2-fl uoro-phenyl) - pi perazi n-1-yl net hy

11-7. H. mmmdcmm 04 (4, 91D 2E. Tiébs, 838 RSAi(t, 2H):3.35 (s 3H)BLIB(t, ZHE 354Kt FEB
2006 /

25 B 578 G 20 3 S 2B, 6.5 [ 1B0: €88 5 AENMB 3 aci 4, tert: butyl

ester (12

& @\N'\"‘ r —:)—cu

¢

6-68

7-(2,2-Dimethyl-propyl)-6-(4-phenyl-piperidin-1-ylmethyl)-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile

1H-NMR (CDCls, 2 rotamers): 1.03 (s, 9H); 1.6-1.9 (m, 3H); 2.17 (bt, 1H); 2.51 (m, 1H); 2.93 (bd,
1H); 3.80 (s, 1H); 4.26 (s, 1H); 4.38 (s, 1H); 4.71 (s, 0.5 H); 4.84 (s, 0.5H); 6.59 (s, 0.5H); 6.76 (s,
0.5H); 7.1-7.4 (m, 3H); 8.81 (s, 0.5H); 8.96 (bs, 0.5H). MH+: 388

6-69
7-(2,2-Dimethyl-propyl)-6-[4-(4-ethoxy-2-fluoro-phenyl)-piperazin-1-ylmethyl}-7.H.-
pyrrolo[2,3-.d.]Jpyrimidine-2-carbonitrile
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ol ) i413%1-ﬁ 12 (150 M), TFA (29 m) is added at OC. The reaction m xture
is stirredat room tenperature for Ih. The solvent is renoved by 21 FEB 2006
evaporation and dried to give crude product, 1-(4-
et hoxy- 2-fl uor o- phenyl ) - pi perazi ne. To the crude product in DVF (50 m),
pot assi um carbonate (30 mmol) is successively added at 0OC. The m xture is
stirred at 0OC for 15 mn. 6-Brononethyl-7- (2,2-dinethyl-propyl)-7.H
pyrrolo[2,3-.d.] pyrimding-2-carbonitrile (12 mmol) is added to the
m xture at OC. The reaction xture is stirred at roomtenperature for 3h
and quenched with saturated nium chloride. The m xture is extracted
with AcOEt. The conbi ned extr are washed with H2O, brine and dried
over nmagnesi um sul fate. The nt is evaporated and the residue is
purified by colum chromatograp si | i ca gel using n-hexane: AcCEt=2:1
(v/v). RfF=0.26 (n-hexane: AcCEt 1) VR (400VHz, CDC13) 8: 1.02 (s,
OH), 1.38 (t, 3H), 2.62-2.64 (m 4¢3, 02 (m 41P, 3.84 (s, 2H),
3.96 (q, 2H), 4.38(s, 2H), 6.58-6.65 %m§.87 (t, 1H), 8.90 (s, 1H.
o]

74 4-32121A 21 FEB 2006 6-70
7- (2, 2- D met hyl - propyl )-6-(4-[2-ttuor (2- hydr oxy- et hoxy) - pbenyi ] - p| perez
3n-1-ylntethyl)- 7.H -pyrrolo[2, 3-.d.]pyrimdine-2-carbonitrile N [

1'"\ N A 4-(2-Fluoro-4-fornyl -phenyl ) - pi perazi ne-1|-carboxyl c acid,
tert.-butyl ester 0 KICOa DVF 60.SCC 2days 3, 4-Difluoro-benzal dehyde (281
ttnmol) and piperazine-Il-carboxylic acid, tent: butyl ester (366 mml) are
di ssol vAdM(ﬁr%hﬂomnvl-Dhmﬁli’P ¢drearboxyicaacid. text2butybestex s added to
the solution. The reaction mxture is heated at 100C for 24h. After the
f'Xxture is extracted with AcOEt, the organic layer is washed with brine,

dried over magnesi um sul fate and filt@ated. The

'YP T k@hm,*

o)

3,4-Difluoro-benzaldehyde (281 mmol) and piperazine-1-carboxylic acid, tert.-butyl ester (366
mmol) are dissolved in DMF (400 ml) and potassium carbonate (422 mmol) is added to the
solution. The reaction mixture is heated at 100°C for 24h. After the mixture is extracted with
AcOEt, the organic layer is washed with brine, dried over magnesium sulfate and filtered. The
solvent is evaporated and the residue is purified by column chromatography on silica gel using »-
hexane: AcOEt=3:1 (v/v).
Rf=0.23 (n-hexane:AcOEt = 3:1).
'H-NMR (400MHz, CDCL) 8: 1.49 (s, 9H), 3.20-3.23 (m, 4H), 3.59-3.62 (m, 4H), 6.98 (t, 1H),
7.52-7.60 (m, 2H), 9.84 (s, 1H).

B. 4-(2-Fluoro-4-hydroxy-phenyl)-piperazine-1-carboxylic acid. tert.-butyl ester
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sol vent 4j3g3gMpporated and the residue is purified by colum chronatography
on sil I ca gel using n- hexane: AcCEt=3:1 (v/v). Rf=0.23 (n-hexane: ACCELF B 2006
3:1). "H NWR (400MHz, CDCb) 8 : 1.49 (s, 9H), 3.20-3.23 (in, 4H), Eé@
(m 4H), 6.98 (t, 1H, 7.52-7.60 (m 2H), 9.84 (s, 1H). 75 4-32121A B.

4- (2- Fl uor o- 4- hydr oxy- phenyl ) - pi perari ne-|-carboxyfc acid, tert.-butyl

ester 1.gMCPBA, NaHCO , CH2C% To the soI ution of

4-(2-fluer 4forrry|-phen)il BR&MC xyllc acid, tert.-butyl
ester (97 ) in CH2C12 Z0i C aC|d(194 mmol ) is
added at N m n and 3 (?A? mrml.) ,ﬁ OC. The m xture is
stirred at pC mrlnzoom' aﬁq(m[mrm- 'qﬁ:rrperature To the m xture,

m chl or oper benzol ¢ (48.5 mol ) i $ added at OF ion m xture
is stirred at room errperature for Ih, slowmy quenched wigh saturated
NaHCO3 at OC and extracted with AcCEt.‘ The conbi ned extracts are washed

W th saturated NaHCO3, brine and dried over nagnesium sul fate. The sol vent

is evap®oad solutidio dﬂb(%??rﬁubforﬂ@l—ﬁhd@)%ﬁr%&-t;caﬁdyﬁc a}':ldo Certrtshtylnester (97

reaction mxtu ed at.room er re for Af t er i xture

o et PSR e AR, TR b GRRPRAPiR oKt (199, abis added g O o5 el and
I l5

over ﬂl{iﬂ@l‘(ﬁ 23y ﬁlﬁbﬂpﬁnﬁlde& Iak (0°CC o he ThiR0iRE 1§’§ﬂhﬁd %Wé%&%ﬂtﬂ%ﬂdﬁ‘agom

residue 1S chromatogra on silica gel using n-hexane xane
5:1, n- tempemsure/oOth. To4hd mintuke xarchlorepedienzoic acid (48.%immeol) Hie added at6°Cl-Tie-

:‘:\)Irij?goéﬁeh d[{]ox - hen&%d&l erat2| ne- ﬁ-c r ’8’@%‘%‘& amda &er gUt%!l\?@‘iﬁ’hﬂ
% H?O 623 gg: ﬁ{?d e)ithlﬂed with JAch%TﬁéTboﬁb%ed %xéh?aé%édﬁbd vﬂtﬂ satﬁ»a{ea Kal$@04, ttine

4-{2-Fl and dne:l pwr(mwmahwonu&pyﬂ‘hnsqlﬂgntas(yyapeta@dcﬂo thegesidye, 10 KOHMOH isa
rboxylig cfle%' :9 0°C' ' the ?éja%&n Siikeare 17563tm-e§ Za% %&o’ar‘n 'E'Qm]%cratureE?orzﬁlo %erwﬂynuxture is

extracted with AcOEt, the organic layer is washed with brine, dried over magnesium sulfate and

filtered. The solvent is evaporated and the residue is chromatographed on silica gel (eluent; n-
hexane, n-hexane :AcOEt = 5:1, n-hexane :AcOEt = 4:1, n-hexane :AcOEt = 3:1 ) to give 8.5 g of
desired 4-(2-fluoro-4-hydroxy-phenyl)-piperazine-1-carboxylic acid, tert.-butyl ester.

Rf=0. 47 (n-hexane:AcOEt = 1:1).

'H-NMR (400MHz, CDCl;) 8: 1.48 (s, 9H), 1.50-2.00 (br, 1H), 2.91-2.94 (m, 4H), 3.57-3.59 (m,
4H), 6.53-6.62 (m, 2H), 6.83 (t, 1H).

C. 4-(4-Ethoxy-2-fluoro-phenyl)-piperazine-1-carboxylic acid .tert.-butyl ester

HO\Q\"’\I ~ >~ VOO\N’\

~
F N\[go\l< . KCo, F '\/NIOK

4-(2-Fluoro-4-hydroxy-phenyl)-piperazine- 1-carboxylic acid, tert.-butyl ester (17 mmol) and ethyl
bromide (21 mmol) are dissolved in DMF (50 ml) and potassium carbonate (21 mmol) is added to
the mixture. The reaction mixture is heated at 70°C for 3h. After the mixture is extracted with
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LN O Dl\féﬁz o a suspension of NaH (21.3 mml) in DMF (50 nil),

4-(2-f r'0-'4- hydr oxy- phenyl ) - pi perazine-1- carboxylic acid, tert.-bufyfp 2006
ester (17.8 nmol) is successively added at 0 C. To the m xture, 2-(2-

br onoet hoxy) - tetrahydro 2H pyr ane (24 9 mol) is added at 0 C and the

m xture,i rred fo a te rature. The regction Xt IS
quenchMFfﬁh‘? 853“\%{‘1 }?dwéél’f’aa‘g’pé CRXEL mﬁPﬁé‘“Ebﬂaf ;H Eétgn‘

ar e wasyiventiid evapefitedodrid e m‘ﬂrm wd@b CBRBRSEH At Ogon silica gel using n-
Chr omat ogr aphy oh sili caqg usi ng n- hexane n- hexane “ACCEt = 6: 1]

n- hexankexape aehexanet ACOEtE (Vivhe desired

4-{2-fl ran- 2-yl oxy) - et hoxy] - phenyl } - pi erazine-l-
{ %ﬁ@[}%@f%@ﬁ!_ py y y) yl-p yl}-pip |

rboxyl i ster Rf =0. 53 (n-hexane: AcOEt = 1:1). 'H NWR

(400VHZ! Hme(nm& GD(I@ 5:9189 (t] 38D, 1.48%s,(9H), 2192-2.95 Yk, 3H)P36M3. m, 4H),
3. 50- 3. 59 3.86-3.91 (m 1H), 4.00-4.05

81
1H), 4.%87 %123{)( 9ﬁ-®6(fm2@ Q&’HH}B 6.64-6.72 (m 2H), 6.87 (t, 1H) D.
7- (2, 2- D net hyl - propyl ) -6-{4-[ 2-fl uor +o- 4- ( 2- hydr oxy- et hoxy) - phenyl ] - pi pera
ztn-1- ylmethyl }-7.]EL-pyrrol o[ 2,3-.d.]pyrimdine-2-carbonitrile 77
4-32121A 2 1 FEB 2006 1. TsOH. N=O M OH 2. TFA/ CH2Cl 2 HO p- Tohi enesul foni c

T e Bt vt 131

yl oxy) nﬁ%ﬂm&ﬂ’wh dheelasbeditrilecar boxylic acid, tert.-butyl ester

(22.6 n Me (50 m) at roomtenperature. The reaction mixture is
stirred at roomtenperature for 1.5h. After the mxture is extracted wth
AcCEt, the organic |layer is washed with brine, dried over magnesi um
‘squate and filtered. The solvent is evaporated. To th residue in CH2C12
(9 M), TFA (17.5 mM) is added at OC. The r e is stirred at

roomtenperature for Ih. The solvent is renove vapo xhj on and dried
to give brown crude oily product 2- (3-fluoro-4%pi perazin - phenoxy) -
et hvrupl To the cr ude roduct (100 m ), potassi um onate (113
uccesswel"ﬁ Cilaeke d at 0 he mixture is stlrr & C for 15
mn 6- hyI-- |rrethyl
K,CO,
\|< DMF

To a solution of 4-(4-Ethoxy-2-fluoro-phenyl)-piperazine-1-carboxylic acid, tert.-butyl ester (12
mmol) in CHxCl, (150 ml), TFA (29 ml) is added at 0°C. The reaction mixture is stirred at room
£ temperature for 1h. The solvent is removed by evaporation and dried to give crude product, 1-(4-

ethoxy-2-fluoro-phenyl)-piperazine. To the crude product in DMF (50 ml), potassium carbonate (30
mmol) is successively added at 0°C. The mixture is stirred at 0°C for 15 min. 6-Bromomethyl-7-
(2,2-dimethyl-propyl)-7.H.-pyrrolo[2,3-.d.] pyrimidine-2-carbonitrile (12 mmol) is added to the
mixture at 0°C. The reaction mixture is stirred at room temperature for 3h and quenched with
saturated ammonium chloride. The mixture is extracted with AcOEt. The combined extracts are
washed with H,O, brine and dried over magnesium sulfate. The solvent is evaporated and the
residue is purified by column chromatography on silica gel using n-hexane: AcOEt=2:1 (v/v).
Rf=0.26 (n-hexane: AcOEt = 2:1).

TH-NMR (400MHz, CDCh) §: 1.02 (s, 9H), 1.38 (t, 3H), 2.62-2.64 (m, 4H), 3.00-3.02 (m, 4H),
3.84 (s, 2H), 3.96 (q, 2H), 4.38(s, 2H), 6.58-6.65 (m, 2H), 6.87 (t, 1H), 8.90 (s, 1H).
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7. H  py4 39128%2,3-@.] pyrimdine-2-carbonitrile (22.6 mmvl) is added to the
m xture at . The reaction mxture is stirred at roomtenperature éqrﬁhmﬁ
and quenched with saturated ammonium chloride. The m xture is extra teF
with AcOEt. The conbi ned extracts are washed with H2O, brine and dried

over magnesium sul fate. The solvent is evaporated and the residue is
purified by colum chromat ography on si | ica gel using n-hexane: AcCEt =3: 2
(v/ v). &760.42 (n-hexane: AcOEt = 1:5). "H NWR (400MHz, CDC13) 6: 1.02 (s,

2.62-2.64 01-3. 03 3.85 (s,
3 92 3. b&éﬂ@ﬁﬂ-mmjl-é-{dz{wom z-hrtbvxwthozm)-phm;i-pl nml-;lmwglb 69

(m 21 1A 2 1 FEB 2006
6-[ 4- (%?%’ﬁ'&t‘ﬂ% gﬁgﬁ@@p%n- -yhnet hyl ] -7-(2, 2-di et hyl - propyl ) - 7H

-pyrrol o[ 2,3- d]pyrimdine-2-carbonitrile ,0 10, ow N -LYl N A

4- (2, 4- D et hoxy- phenyl ) -pyri di ne The Gi gnard reagent, prepared from
magnesium (5 g) and 1- Bro%2,4-di met hoxybenzene (38 g) in THE (300 m),
is added at room tenperature—M - Brono- pyridi ne hydrochloride salt in THE
(10 nil). The mxture is heatedyupder reflux for 2 hours and then
evaporated to dryness. The resi s taken up in ethyl acetate and
extracted with IN hydrochloric agr§. The aqueous phase is neutralised wth
4M sodi um hydr oxi de sol ution an® e cted with ethyl acetate. The organic
phase is dried wth magnesi um sul evaporated and the residue is
purified by col um chromatography on el using n-hexane: AcOEt =1:1
(viv). M5-APCI* (MtH)' = 216 B. 4-(2, 4- - phenyl ) - pi peri di ne

A- (2, 4- Di met hoxy- phenyl)-pyridine (6.9 g{ is diSHNolved in a mixture of

\Et anol (140 nil) and cone hydrochloric d (3.5nil). Pt02 (0.7 g) is
added and the m xture is stirred under hydrogen ‘

A. 4-(2-Fluoro-4-formyl-phenyl)-piperazine-1-carboxylic acid, tert.-butyl ester

o
o |
I HN/\| . K,Co,
i ? e T k/NI,rOK |:m=c F GFOK

o ( 2days

3,4-Difluoro-benzaldehyde (281 mmol) and piperazine-1-carboxylic acid, tert.-butyl ester (366
mmol) are dissolved in DMF (400 ml) and potassium carbonate (422 mmol) is added to the
solution. The reaction mixture is heated at 100°C for 24h. After the mixture is extracted with
AcOEt, the organic layer is washed with brine, dried over magnesium sulfate and filtrated. The
solvent is evaporated and the residue is purified by column chromatography on silica gel using n-
hexane: AcOEt=3:1 (v/v).

Rf=0.23 (n-hexane:AcOEt = 3:1).

'H-NMR (400MHz, CDCh) 5 : 1.49 (s, 9H), 3.20-3.23 (m, 4H), 3.59-3.62 (m, 4H), 6.98 (t, 1H),
7.52-7.60 (m, 2H), 9.84 (s, 1H). '
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at nosp gl{ qr 8 hours. The catalyst is filtered off and the solution is
evapor a g 0 dryness. Ms- APCr (MEH)' = 222 C 1FEB 20
6-[ 4- (2, 4- Di met hoxy- phenyl ) - pi peridi n-1-yl nethyl]-7-(2, 2-di met hyI-przopJ‘:I% 95
H pyrrolo[ 2, 3-d] pyrimdine-2-carbonitrile 79 4-32121A Kn ~CN HNN 21
FEB 2006 6-Bronont hyl - 7-(2, 2-di net hyl - propyl )-7H Pyrrol o[ 2, 3-d] py

di ne-2-carbonitrile (2.2 g) and 4- (2,4-D ntethoxy-phenyl)-piperidine (2.0
g9) are PifenFiRfodthySiekppheaypiperazne1RrBoty ¢ Hcid; 1M OPatytedtér 6 9) 1S
added to the sol ution. e reaction mxture is stirred for 6 h at room
tenperature. The mxture is diluted wwth ethyl acetate, washed with brine,
dried over magnesium sulfate and filtrated Ethyl acetate is evaporated and
the resigue is purified by colum chronmatography on silica gel using

-h IAGQEt = 1:1 (v/ CDC13 1.02 , 9H);
1519 ( e 19(\(/th m%o&mw%;@fs 5 (m 8 4.39 (s

2H): 6. 4- 63 ; 6. 58 7 08 8,88 (s, 1H). M5-APCl*

(MtH)* =4 2. KOWELOH, RT, 1h

4-[ 4- (2- di rreth am no- hoxy) - phenyl | p| peri di n- 1Fy] Hmr}’ag (2, 2- di et hyl
-propyl)-7H pyrrol™®[ 2, 3-d] pyri m di ne-2-carbonitrile ar CCB HO N ~NH

Aceton N~ T' j N 2h RT, N~NN X 0. 5gof 6-
br ononet hyl - 7- (2, 2-di met hyl - propyl ) - 7H pyrrol o[ 2, 3-d] pyri m di ne-2-carbonitr
ile, 0.To glmioldtiorpbwaﬂuorwbnwlwhehymp@eﬂazhegl-oé:bcxgtliwsdzdtrtmabthsﬂnéﬂﬁ (97

xa{ﬁ Zt%’ﬁ etone 25gI for,gcﬁ?ﬁ&lirs 1s egreoy@?ore tract

;R:_'_{_ NaHCO; (243 mmol) is added at 0°C. The mixture is stirred at 0°C for 20 min and at room
temperature for 1h. To the mixture, m-chloroperbenzoic acid (48.5 mmol) is added at 0°C. The
reaction mixture is stirred at room temperature for 1h, slowly quenched with saturated NaHCO; at
0°C and extracted with AcOEt. The combined extracts are washed with saturated NaHCOQs, brine
and dried over magnesium sulfate. The solvent is evaporated. To the residue, 10 % KOR/EtOH is
added at 0°C and the reaction mixture is stirred at room temperature for 1h. After the mixture is
extracted with AcOEt, the organic layer is washed with brine, dried over magnesium sulfate and
filtered. The solvent is evaporated and the residue is chromatographed on silica gel using n-hexane,
n-hexane :AcOEt = 5:1, n-hexane :AcOEt = 4:1, n-hexane :AcOEt = 3:1 to give the desired 4-(2-
fluoro-4-hydroxy-phenyl)-piperazine-1-carboxylic acid, tert.-butyl ester.
Rf=0. 47 (n-hexane:AcOEt = 1:1).

T "H-NMR (400MHz, CDC};) 5: 1.48 (s, 9H), 1.50-2.00 (br, 1H), 2.91-2.94 (m, 4H), 3.57-3.59 (m,

’ 4H), 6.53-6.62 (m, 2H), 6.83 (t, 1H).

C. 4-{2-Fluoro-4-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-phenyl}-piperazine-1-carboxylic ' acid
.tert.-butyl ester
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evapor at g#‘#ﬂ driness. After trituration with dichloronethane
7-(2, 2-& |- propyl ) - 6- [ 4- (4-

hydr oxy- phenyl ) - pi perazi n- 1-yl met hyl ] - 7H pyrrol o[ 2, 3-d] pyri m di ne- 2- cyal Bgﬂtimﬁ
trile was obtained as yellow solid. 80 4-32121A No~ NTh N N Call cr 'N,
KcCCs Acfon, er a Tog 2 1 FEB 2006 N. .ice . N ( _ N/ 0.24 g 7

(2, 2-di net hyI propyl)-6-[ 4- (# hgdr oxy- phen Pi perazin-1-yhnethyl]-7H pyrr

ol o[ 2, 3HOg] |md| ne- 2- car bk i~e_Bnd O 12 g dlaet hyl am noet hane. HCL
were stirrg m of acetone 9 the pre g of potasswm
car bonat e. ft 8 hours the mxtire yas extract ed acetate /
water, drie8l o i um sul fafie and evapor at ed. The r ed/vas

chr omat ogr aphed on @gi |l I cagel USitﬂﬁF CH2Cl 2/ MeCH yi el din

6-{4-[4-(2-di met hyl am no- et hoxy) -

phenyl j - pi perazi n-1-yl met hyl)-7-(2, 2- di met hyI propyl) 7H—pyrro| 0[2 3-d] pyri
m di ne-2-carbonitrile as colorless wax. eating the procedures

descri béth auspension of Nakp &loi)mml)am@mﬁﬁgﬂm fhaore-4hytiroxyphenybrpiperazine-1-
foll ow n oun f.fo -8 ar bt ai ned,as [ oW .in

Tabl o 6-arboaiipsgdeted sl el mibd 1 hSeliieiFhadea WA Vo tha Bighit, 2.2
9, 2. Qﬁoﬁﬂetﬁéx m@bﬂ%&éne((ﬁl 94hthol) s Zdled Bt o4d)and?zh3&1£tare i8lbisred for 2 h
pi per azi n- ylrrethyl] 7H 3 , 436(5, 2H), 6.4-6.

pyr r ol o[2 agbitnptemperamrecTheveact m)n rmmta igquenchedyith Matevsandm}racted with AcOEt.
-carbonpl " iheied *dftracts are washed with H,0, brine and dried over magnesium sulfate.

Chromatography on silica gel using n-hexane, n-hexane :AcOEt = 6:1, n-hexane :AcOEt = 4:1 gives
the desired 4-{2-fluoro-4-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-phenyl}-piperazine-1-carboxylic
acid, tert.-butyl ester.

Rf=0.53 (n-hexane:AcOEt = 1:1).

'H-NMR (400MHz, CDCb) 8: 1.48 (s, 9H), 1.51-1.85 (m, 7H), 2.92-2.95 (m, 4H), 3.50-3.59 (m,
5H), 3.76-3.81 (m, 1H), 3.86-3.91 (m, 1H), 4.00-4.05 (m, 1H), 4.08-4.15 (m, 1H), 4.69 (t, 1H),
6.64-6.72 (m, 2H), 6.87 (t, 1H).

D. 7-(2,2-Dimethyl-propyl)-6-{4-[2-fluoro-4-(2-hydroxy-ethoxy)-phenyl]-piperazin-1-
ylmethyi}-7.H.-pyrrolo[2,3-.d.]pyrimidine-2-carbonitrile
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6- 74 s# L&l (2-CDC13, 300 MHz: 1.01 (s, 911), 2.37

Dlrrethy % ethoxy)-(s, 6H, 2.61 (m 4H), 2.76 (in, 2H), _ 2 1 FEB 2006
phenyl ] - pi perazin-1-3.08 (m 4H), 3.83 (s, 2H), 4.03 (t,

yl methyl)-7-(2,2-2H), 4.36 (s, 2H), 6.59 (s, 1H), 6.84

di met hyl -propyl )-7H(m 4H), 8.87 (s, 1H). MR*: 476 0lo[2,3-d] idine- 81
4-32121 arbonitrile 6-75)6-(4-][3- {nzr 300 MHz: 1.02 (s, 9H), 2.40

Di et hyllqnidag-t foxyh: (s, 6H), 2.59 ( ‘S%(ﬁ) .82 (m 21),

phenyl ] - pi peFazi n- | 17 (m 4H) 3.82 M 2H), 4.07 (t,

yl met hyl )-7-(2,2-2 3‘5] s —6—3‘??‘35"(11 3H),

di net hyl - propyl ) - 7H 7. BBTENCHIQD  8.87 (s, 1H).

pyrrol o[ 2, 3-d] pyri m di ne MNT 2-carbonitrile 6-766-14-[2-(2-CDCl 3, 300
Miz: 1.01 (s, 9H), 2.37 Di m&® hyl ani no-et hoxy)-(s, 611); 2.63 (m 4H), 2.80
(m 2H), phenyl]-piperazin-1-3.08 (m 4H), 3. 82 (s 2H) 4.10 (m f
ylmethyl)-7-(2,2-2H), 4.37 (s, 2H), 6. 58 (s

ditethyl -propyl)-7H(m 4H), 8.85 ¥ “7-60

pyrrol o[ 2, 3-d] pyri mi di ne- 2-carbonitr} N776-{4-[4 -D|ethyl am no- CDCh,

300 MHz: 1.02 (s, 9H) 1. 10 et hoxy) - penyl | - pi per azi , 6H), 2.61 (m

4H), 2.71 (o 2N° net hyl }- 7-( 2 2- .92 (t, 2H), B 88 (m 4H), 3.68 (s,
di net hyl - propyl) 7 3 (t, 4.37 (s, 2H), 6 m

pyrrol o[ 2, 3-d] pyri m m b84(m ZTT7 8. 89 (s,

2-carbonitril e504. 6° 78 3- (2- D 00, am no- CDCI 3, 300 “J1.92 (s,
911), 1.10 Crude DMF §<N N

p-Toluenesulfonic acid monohydrate (45.2 mmol) is added to 4-{2-ﬂuoro-4-[2-(tetrahydro—pyran-2¥
yloxy)-ethoxy]-phenyl}-piperazine-1-carboxylic acid, tert.-butyl ester (22.6 mmol) in MeOH (50
mi) at room temperature. The reaction mixture is stirred at room temperature for 1.5h. After the
mixture is extracted with AcOEt, the organic layer is washed with brine, dried over magnesium
sulfate and filtered. The solvent is evaporated. To the residue in CH2ChL (9 ml), TFA (17.5 ml) is
added at 0°C. The rcactioii mixture is stirred at room temperature for 1h. The solvent is removed by
evaporation and dried to give brown crude oily product, 2-(3-fluoro-4-piperazin-1-yl-phenoxy)-
ethanol. To the crude product in DMF (100 mi), potassium carbonate (113 mmol) is successively
added at 0°C. The mixture is stirred at 0°C for 15 min. 6-Bromomethyl-7-(2,2-dimethyl-propyl)-
7.H.-pyrrolof2,3-.d.] pyrimidine-2-carbonitrile (22.6 mmol) is added to the mixture at 0°C. The
( ; reaction mixture is stirred at room temperature for 3h and quenched with saturated ammonium
chloride. The mixture is extracted with AcOEt. The combined extracts are washed with H,O, brine
and dried over magnesium sulfate. The solvent is evaporated and the residue is purified by column
chromatography on silica gel using n-hexane:AcOEt=3:2 (v/v).
Rf=0.42 (n-hexane: AcOEt = 1:5).
'H-NMR (400MHz, CDClL) &: 1.02 (s, 9H), 1.94 (t, 1H), 2.62-2.64 (m, 4H), 3.01-3.03 (m, 4H),
3.85 (s, 2H), 3.92-3.96 (m, 2H), 4.01-4.04 (m, 2H), 4.38 (s, 2H), 6.61 (s, 1H), 6.62-6.69 (m, 2H),
8.90 (s, 1H).

6-71
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et hoxy) _g?fn)él]-pi perazin-(t, 6H), 2.60 (m 4H), 2.68 (q, 4H),

1-vyl rretily -7-(2,2-2.91 (t, 2H), 3.18 (m 4H), 3.83 (s, 7 1 FEB 2006
di met hyl - propyl )-7H2H), 4.05 (t, 2H), 4.24 (s, 2H), 6. 35- )
pyrrolo[23d|pyrirridin6655(m 3H), 6.61 (s, IH, 7.15 (t,

503" b 4 sangy b lprrialrl prilby T o proray i gl

8H), 2. dpytimidihe-carbouitié hyl } - 7-(2,2-3.09 (m 4H), 384(8 2H) 409(m
~' di met hyl -propyl )-7H2H), 4.24 (s, 2H), 6.66 (s, 1H), 6. 8-

pyrrol o[ 2, 3-d] pyri m di ne-7. 05 (f 0.8.88 (s, lH) MR : 504
2-carbonitrile 6-807-(2,2-Di net hy 300 MHz: 1.01 (s, 9H),
2.43 0(4-{4-[2-(4-nmethyl-(s, 3H), 2. 3.08 (m

pi perazin-1-yl)-ethoxy]-2H), 3.84 (s, ; 2H), 4.36 (s,
phenyl ) - pi perazin-1-2H), 6.60 (s, 1H), 6.84 4H), 8.89

yl methyl)-7H pyrrolo[2,3-(s, 1H). MAd: 531. d]''dine-2-carbonitrile
6-817-(2,2-Dithyl -propyl)-6-CDCl 3, 300 MHz: 1.02 ((s, 9H); 2.33
(4-{3-[2-(4- rrethyl ((s, 3H), 2.3-2.8 ((m 12H), 2.60 ((t, r

Nf pi per gz 8 ((m 4H), 3.83 ((s, 2H), 4.08
'-N/phen‘?} J)'-@%)'l perazi n- lﬁﬁﬁ:{vﬁ%tﬁnﬁ 36 ((s, 2H), 6.4-6.6 ((ti,

yl met hyl ) -7H pyrrol o[ 2, 3-3H), 6.60 « (7.14(t, 1H, 8.89 d

i m dine-2-carbonitrile((s, IM MN: 53‘
6- 82- NT7- (2, 2- D net hyl - propyl ) - 6- CDC13, 30 : 1.01 (s, 9H), 2.34 N
(4-(2-[2-(4-nmethyl-(s, 3H), 2429(m 128N 2.84 (t, 2H), |

pi perazjin-1-yl -etho ] 3.08 (m 4H),

‘phenyl ) The é@ga%r rep @magnysm@ (333@621%%%&%@%@9&($M)
0l 0 2, 35(THF 300 mi); ﬁgadaéd atjt'd))m tMperatirtd 17 4-BrbmB-pyridfhe 3 drochloride salt in THF (10

ml). The mixture is heated under reflux for 2 hours and then evaporated to dryness. The residue is
taken up in ethyl acetate and extracted with 1IN hydrochloric acid. The aqueous phase is neutralised

with 4M sodium hydroxide solution and extracted with ethyl acetate. The organic phase is dried
with magnesium sulfate, evaporated and the residue is purified by column chromatography on silica
gel using n-hexane:AcOEt=1:1 (v/v). MS-APCT* (M+H)" = 216

B. 4-(2,4-Dimethoxy-phenyl)-piperidine

(T N NH

4.(2,4-Dimethoxy-phenyl)-pyridine (6.9 g) is dissolved in a mixture of Ethanol (140 ml) and conc
hydrochloric acid (3.5 ml). PtO2 (0.7 g) is added and the mixture is stirred under hydrogen
atmosphere for 8 hours. The catalyst is filtered off and the solution is evaporated to dryness. MS-
APCT' M+H)" =222

C. 6-[4-(2,4-Dimethoxy-phenyl)-piperidin-1-ylmethyl]-7-(2,2-dimethyl-propyl)-7H-
pyrrolo{2,3-d]pyrimidine-2-carbonitrile
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4- 32121%%13 arbonitrile 6-837-(2, 2-D net hyl -propyl)-6-CDC13, 300 MHz:

1.01 (s 1.95 (4-{4-[3-(4-methyl-(m 2H), 2.29 (s, 310.2.3-2.7 (21 FEB 2006

pi perazi n-1-yl)-propoxy]-141.1), 3.07 (m 410, 3.84 (s, 2H), 3.95

phenyl) - pi perazin-1-(m 2H) 4.36 (s, 2H), 6.71 (s, 1H),

yl met hyl ) -7H pyrrol o[ 2, 3-6. 84 (r% 410, 8.89 (s, 1H). WH: 545. d

2-carbonitrile 6-84r 7-(2, 2 Di ~opy|) 6- CDC13, 300 MWHz: 1.03 (s,
.3

OH), 1.95 0 , (4-{3-[3-(4-nmethyl- (A ¥s, 310,2.4-2.7 (m "..,0

pi per azi n-1-yl ) - pr opoxy] - 14H), 3. 18 ( ;?%‘?‘s, 2H), 3.99

phenyl) - pi perazin-1-(t, 213), 4.37 (s, 7 ®.35-6.55 (m

yI nmet hyl ) - 7H pyrr ol 0[2 3-3H), 6.61 (s, 1H), 7. (t, 111); 8.90 (s, d

d| ne-2-carbonitril el . ML': 545 6-857-(2, 2-Di net hyl - propyl ) - 6- CDClS 300

(m (. pi pgﬁﬁwnﬁ%‘f‘)’zﬂ}?iﬂwﬁ Mﬁfgﬁeﬂb’%,ﬁ[&%%?é&%m%ﬂ; (&? &) aid 4-

henyl L 3
5| ﬁg%/hiusmﬁmﬁﬂgﬁ 1)-3!}9:ndﬂ|e @.053) ng gls(ﬁgl,ﬁédl(_ll)ﬁ Adélbne 6(36 m]l) and potassium

d| ne 2 O@dzop@tm&rﬁ &) ds died zozham | ‘Theotepe torﬁndzmns muecmer 61hoat (ogm

et hoxy) p rgﬁi’]ﬁ’ E)Iﬂ' p(elﬁ%%] ‘%ﬁ“ﬂk‘g "‘éﬂy‘%‘h}'z%fm% ‘g@"(" “i‘z‘ﬂm dﬁ@ ovér thfgreSun?

1-yl met hyifate 7 bhd Siltrated) EtiylOQcdtite &l-l)evapbrﬁtéd( and &h& re6id0® is purified by column
pyrrolo[23d]pyr|md|ne-( AH), 6.84 ( 41. 12, .89 (s, 1H).
_ car borfibfematagrpphyemsilica gel using n-hexane: ACOEt = 1:1 (v/v).

| mp: 60-63°C

ki 1HNMR (CDCI): 1.02 (s, 9H); 1.5-1.9 (m, 4H); 2.19 (bt, 2H); 2.8-3.0 (m, 3H); 3.7-3.9 (m, 8H);
4.39 (s, 2H); 6.4-6.5 (m, 2H); 6.58 (bs, 1H); 7.08 (d, 1H); 8.88 (s, 1H).
MS-APCI* (M+H)" = 448

6-72
6-{4-[4-(2-dimethylamino-ethoxy)-phenyl}-piperidin-1-yimethyl }-7-(2,2-dimethyl-propyl)-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile

e Qs
S(N’k&n O\N'\, ), Acston " ‘—{;ll\/%"&\ N

2h AT, >< N
S - 0.5 g of 6-

bromomethyl-7-(2,2-dimethyl-propyl)-7H-pyrrolo{2,3-d}pyrimidine-2-carbonitrile, 0.7 g of 4-
piperazin-1-yl-phenol and 1.1 g of potassium carbonate were stirred in 5 ml acetone at 25°C for 2
hours. The mixture was extracted with ethyl acetate / water, dried over sodium sulfate and
evaporated to driness. After trituration with dichloromethane 7-(2,2-dimethyl-propyl)-6-[4-(4-
hydroxy-phenyl)-piperazin-1-ylmethyl]-7H-pyrrolo[2,3-d}pyrimidine-2-carbonitrile was obtained as
yellow solid.
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6- 87N o ? 128 2- Di net hyl - propyl ) -6-CDClI 3, 300 MHz: 1.01 (s, 9H), 1.82

G{4[3 pyrrolidin-1-yl-(m 4H), 2.5-2.75 (m 8H), 2.91 (t, 2 1 FEB 2006
et hoxy) - phenyl ] - pi perazin-2H), 3.17 (m 4H), 3.82 (s, 2H), 4.10
1-ylmethyl }-7H (t, 2H), 4.36 (s, 2H), 6.4-6.55 (m 3H),

pyrrol oge, 3:d] pyrlmdl ne-6.60 (s, 1H), 7.14 _(t, 1H), 8.89 (s, 1H),

2- car boni t[@ eMH : 502 6-887- (2, 8HGi net hyl -p%i)y CDC13 300 Mz: 1.02
(s, 9H), I NQI}[Z (2-pyrrol &Myl -(m ' 4H), 7 (m 80, 2.95 (t,
2H), (ethoxy)- & Waperam n-3.08 (m 4H), 3. 85 N‘ wr,pl (t,
1y|rrethy|) 7H 2H) 2R, 7.05 (s, 1H), 6.8-

pyrrol o[ 2, 3-d] pyri ne- “Oi,w)o-a&gSQ (s 1H) . MW Mrbonitrile

6- 89QH7- (2, 2- Di et - propyl)-6-CD30D, 300 MHz: Hydrochl o 02427
{4-[4-(2-hydroxy-ethoxy)-0.99 (s, 9H), 3.30 (m 4H), 338(m g/-

phenyl ] (0 -A@helByprop %[4&4-719%&3;- 1)- {nnl-y&iﬂthy 10[2 3-

?’Im”g.t Egdfzpz 7H-££r & O[ e lemfh Zaﬁ)g dlggﬂ'gi@m;z;gnz Olw]z-;{i%r@dom2 ml of acetone
T 0 B g s B i o v
B vl 5 e Mgl it i

! i nectiomaidgiamhed b slictas! ping CHOGR/MeDH yipling 6-{dr(te@rdimbiiy Boying-sthorpien s
ary, o By pingrin 9W%@ﬁ’?@&%ﬁm&&zBﬁ%?@”}ﬁﬁ?ée@%ﬁ%ﬁx@ﬁ%wﬁ@bﬁ%

2006 83aslcoldrledd wa® 1 FEB2006 yl nmet hyl }-7H-pyrrolo[2,3-((s 2H), 6.68 ((s, 1H),
6+95-7.15 ((m d 2-carbonitrile, 8.91 s | H. MN 449 6-92GN -7-(22-Di
net hyl - propyl )-6-CDC13, 300 MHz: 1.00 (s, 9H), 1.44

”UJ

By repeating the procedures described above using appropriate starting materials and conditions the
following compounds of formula 6-8 are obtained as identified below in Table 6-8.

Rx

N CN
- 6-8

673 | 7-(2,2-Dimethyl-propyl)-6-|CDCl, 300 MHz: 1.02 (s, 9H), 2.62
@\ [4-(3-methoxy-phenyl)-  |(m, 4H), 3.20 (m, 4H), 3.78 (s, 3H),

piperazin-1-ylmethyl]-7H- |3.84 (m, 2H), 4.36 (s, 2H), 6.4-6.55
pyrrolof2,3-d)pyrimidine- |[(m, 4H), 7.18 (m, 1H), 8.91 (s, 1H).

2-carbonitrile MH": 419,

6-74 ‘l;l"*"’o\ 6-{4-[4-(2- {CDCls, 300 MHz: 1.01 (s, 9H), 2.37
Dimethylamino-ethoxy)- |(s, 6H), 2.61 (m, 4H), 2.76 (m, 2H),
phenyl]-piperazin-1- 3.08 (m, 4H), 3.83 (s, 2H), 4.03 (t,
ylmethyl}-7-(2,2- 2H), 4.36 (s, 2H), 6.59 (s, 1H), 6.84

dimethyl-propyl)-7H- (m, 4H), 8.87 (s, 1H). MH": 476
pyrrolo[2,3-d]pyrimidine-
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211),

7H 16H), 3.76 (s,
ne-(a. 1M 8.87 (s,

thylamno CDCb 300 MHz: 0.99 (s
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TH pyrr

" di ne- 2
pr ocedy

condi ti
i dentif
6- 957- |

(m 411

[ -

678y
D net
met hy

-cark
res d

eraziln- 1-
ol of 4,

L
Y

ﬁy -
| - pi peridi

onitril e6.
escri bed

| é”
J@(!)\loylP

yl met H
3-(m 213

6{MB-Cnvr - 412 d
-ehOX YR :
phenyl)-wiperazindn| 1.
ylnjethyl}-7-@2,232 (s,
dimethylépropyl)-7H1) |

afbonittiled

! L
578 |
sobut
), 3.

e O 10
el n T4
yl-% [4- (4

Q9I(m 4H)

yl}- -(2
dnmthyl—propyl)—7H-
pyrrolo{2,3-d]pyrimidine-
2-carbonitrile

h

gﬁndl&[z 3-Ulpyrintidié- SMHHY
2

approprijate starting materlals and

(s0618p 2(59 (mp HH), 2.8% (m[2H),
17 (m, 430), 3.82. (R2H)M.07 (t,
» 43558, IH), 6.35)6.52(m,BH),

8$(s(. SH),ZHIB (thH). 8.87 (s, 1H).
76 V\H : 410. By repeat

ol

m, 4, 382 G, 2H), lﬂ%’(mm
2H). 4.37 (s, 2H), 6.58 (s, 1H), 6.8-7.0
|(m, 4H), 8.85 (s, 1H). MH*: 476

¥
Y

CBChe 300 MHZ 402 (8 9H), 844 n

| ng the

7

6-77

LLO'O\

6-{4-[4-(2-Diethylamino-
ethoxy)-phenyl]-piperazin-
1-ylmethyl}-7-(2,2-
dimethyl}-propyl)-7H-
pyrrolo{2,3-d]pyrimidine-
2-carbonitrile

CDCl, 300 MHz: 1.02 (s, 9H), 1.10
(t, 6H), 2.61 (m, 4H), 2.71 (q, 4H),
2.92 (t, 2H), 3.08 (m, 4H), 3.68 (s,
2H), 4.03 (t, 2H), 4.37 (s, 2H), 6.60 (s,
1H), 6.84 (m, 4H), 8,89 (s, 1H). MH™:
504.

6-78

/-N'\,O.O/

6-{4-[3-(2-D1ethylammo-
ethoxy)-phenyl]-piperazin-
1-ylmethyl}-7-(2,2-
|dimethyl-propyl)-7H-
pyrrolo[2,3-d]pyrimidine-
2-carbonitrile

CDCl;, 300 MHz: 1.02 (s, 9H), 1.10
(t, 6H), 2.60 (m, 4H), 2.68 (q, 4ID),
2.91 (t, 2H), 3.18 (m, 4H), 3.83 (s,
2H), 4.05 (t, 2H), 4.24 (s, 2H), 6.35-
6.55 (m, 3H), 6.61 (s, 1H), 7.15 (t,
1H), 8.89 (s, 1H). MH": 504

16-79

6-{4-[2-(2-Diethylamino-
ethoxy)-phenyl}-piperazin-
1-ylmethyl}-7-(2,2-
dimethyl-propyl)-7H-
pyrrolo[2,3-d]pyrimidine-
2-carbonitrile

CDCh, 300 MHz: 1.02 (s, 9H), 1.08
(t, 6H), 2.5-2.8 (m, 8H), 2.93 (t, 2H),
3.09 (m, 4H), 3.84 (s, 2H), 4.09 (m,
2H), 4.24 (s, 2H), 6.60 (s, 1H), 6.8-
7.05 (m, 4H), 8.88 (s, 1H). MH"; 504

|6-80

7-(2,2-Dimethyl-propyl)-6-
(4-{4-[2-(4-methyl-
piperazin- 1-yl)-ethoxy]-
phenyl}-piperazin-1-
ylmethyl)-7H-pyrrolo{2,3-
d]pyrimidine-2-carbonitrile

CDCl;, 300 MHz: 1.01 (s, 9H), 2.43
(s, 3H), 2.5-3.0 (m, 16H), 3.08 (m,
2H), 3.84 (s, 2H), 4.06 (t, 2H), 4.36 (s,
2H), 6.60 (s, 1H), 6.84 (m, 4H), 8.89
(s, 1H). MH*: 531.

6-81

7-(2,2-Dimethyl-propyl)-6-
(4-{3-[2-(4-methyl-
piperazin-1-yl)-ethoxy]-
phenyl}-piperazin-1-
ylmethyl)-7H-pyrrolo[2,3-
d]pyrimidine-2-carbonitrile

CDCls, 300 MHz: 1.02 ((s, 9H); 2.33
((s, 3H), 2.3-2.8 ((m, 12H), 2.60 ((t,
2H), 3.18 ({(m, 4H), 3.83 ((s, 2H), 4.08
((t, 2H), 4.36 ((s, 2H), 6.4-6.6 ((m,
3H), 6.60 ((s, 1H), (7.14(t, 1H), 8.89
((s, 1H). MH": ; 531

6-82

7-(2,2-Dimethyl-propyl)-6-
(4-{2-[2-(4-methyl-
piperazin-1-yl)-ethoxy]-
phenyl}-piperazin-1-
ylmethyl)-7H-pyrrolo|2, 3-

CDCl,, 300 MHz: 1.01 (s, 9H), 2.34
(s, 3H), 2.4-2.9 (m, 12H), 2.84 (1, 2H),
3.08 (m, 4H), 3.83 (s, 2H), 4.10 (t,
2H), 4.35 (s, 2H), 6.87 (s, 1H), 6.8-7.0
(m, 4H), 8.89 (s, 1H). MH": 531
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pyrrol

pi per azi-A
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pyrim di ne-1H),
2-carbonitril eM+: 405. 6-967-1sobutyl -
2. 36 onet hoxy-phenyl)-(m 1H),

77 16 58 peraz (m n- ),
6.86 (m 411),

pyrrol g

’I |rm+h |1
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r') 3 i

6-83

RSN

7I_IQ 7R [m
¥

7-(2 2-D1methyl—propyl)—
(4-{4-[3-(4-methyl-
piperazin-1-yl)-propoxy}-
phenyl}-piperazin-1-
ylmethyl)-7H-pyrrolo[2,3-
d]pyrimidine-2-carbonitrile

2.66 (m 411),

rrE( y ]' 0:
8.89 (s, 1H).

-y - p.

6-[ 4- (3- CDC13, 300 MHz: 0.92 (
3.20 (m 4H),

7 ] R ( m
CDCI; 300 MHz: 1.01 (s.9H). 1.95
(m, 2H), 2.29 (s, 3H), 2.3-2.7 (m,
14H), 3.07 (m, 4H), 3.84 (s, 2H), 3.95
F(m, 2H), 4.36 (s, 2H), 6.71 (s, 1H),
6.84 (m, 4H), 8.89 (s, 1H). MH": 545.

6-84

\'OVVO‘O\

7-(2,2-Dimethyl-propyl)-6-
(4-{3-[3-(4-methyl-
piperazin-1-yl)-propoxy]-
phenyl)-piperazin-1-
ylmethyl)-7H-pyrrolo{2,3-
d)pyrimidine-2-carbonitrile

CDCl,, 300 MHz; 1.03 (s, 9H), 1.95
(m, 2H), 2.30 (s, 3H), 2.4-2.7 (m,
14H), 3.18 (m, 4H), 3.83 (s, 2H), 3.99
|(t, 2H), 4.37 (s, 2H), 6.35-6.55 (m,
3H), 6.61 (s, lH). 7.15 (¢, 1H), 8.90 (s,
1H). MH*

6-85

o 3

7-(2,2-Dimethyl-propyl)-6-
(4-{2-[3-(4-methyl-
piperazin-1-yl)-propoxy]-
phenyl}-piperazin-1-
ylmethyl)-7H-pyrrolo[2,3-
dlpyrimidine-2-carbonitrile

JT.O (m, 4H), 8.89 (s, 1H). MH": 545

CDCh, 300 MHz 1.02 (s, 9H), 2.03
(m, 2H), 2.31 (s, 3H), 2.4-2.7 (m,
14H), 3.08 (m, 4H), 3.83 (s, 2H), 4.03
(t, 2H), 4.35 (s, 2H), 6.61 (s, 1H), 6.8-

6-86

L

7-(2,2-Dimethyl-propyl)-6-
{4-[4-(2-pyrrolidin-1-yl-
ethoxy)-phenyl]-piperazin-
I-ylmethyl}-7H-
pyrrolo[2,3-d]pyrimidine-
2-carbonitrile

CDCls, 300 MHz: 1.02 (s, 9H), 1.7-
1.9 (m, 4H), 2.62 (m, 4H), 2.72 (m,
4H), 2.95 (t, 2H), 3.08 (m, 4H), 3.84
(s, 2H), 4.09 (¢, 2H), 4.37 (s, 2H), 6.60F
(s, 1H), 6.84 (m, 4H), 8.89 (s, 1H).
MH": 502.

|6-87

o~

{4-[3-(2-pyrrolidin-1-yl-
ethoxy)-phenyl]-piperazin-
1-ylmethyl}-7H-
pyrrolo[2,3-d]pyrimidine-
2-carbonitrile

7-(2,2-Dimethyl-propyl)-6-{CDCl, 300 MHz: 1.01 (s, 9H), 1.82

(m, 4HD), 2.5-2.75 (m, 8H), 2.91 (,
2H), 3.17 (m, 4H), 3.82 (s, 2H), 4.10
(t, 2H), 4.36 (s, 2H), 6.4-6.55 (m, 3H),
6.60 (s, 1H), 7.14 (t, 1H), 8.89 (s, 1H),
MH': 502

. |2-carbonitrile

{4-[2-(2-pyrrolidin-1-yl-
ethoxy)-phenyl}-piperazin-
1-ylmethyl}-7H-
pyrrolo{2,3-d]pyrimidine-

7-(2,2-Dimethyl-propyl)-6-|CDCls, 300 MHz: 1.02 (s, 9H), 1.82

(m, 4H), 2.4-2.8 (m, 8H), 2.95 (t, 2H),
3.08 (m, 4H), 3.85 (s, 2H), 4,01 (¢,
2H), 4.38 (s, 2H), 7.05 (s, 1H), 6.8-
7.05 (m, 4H), 8.89 (s, 1H). MH": 502

6-89

N

7-(2,2-Dimethyl-propyl)-6-
{4-[4-(2-hydroxy-ethoxy)-
phenyl]-piperazin-1-
ylmethyl}-7H-pyrrolo{2,3-
d]pyrimidine-2-carbonitrile

CD;0D, 300 MHz: Hydrochloride
0.99 (s, 9H), 3.30 (m, 4H), 3.38 (m,
4H), 3.79 (m, 2H), 4.07 (m, 2H), 4.48
(s, 2H), 4.63 (s, 2H), 7.01 (m, 2H),
(7.20m, 3H), 9.16 (s, 1H). MH": 449

6-90

e JOL

7-(2,2-Dimethyl-propyl)-6-
{4-13-(2-hydroxy-ethoxy)-
phenyl]-piperazin-1-

yimethyl}-7H-pyrrolo[2,3-
d]pyrimidine-2-carbonitrile

CDCls, 300 MHz: 1.01 (sm 9H), 2.61
(m, 4H), 3.18 (m, 4H), 3.70 (m, 2H),
3.80 (m, 2H), 4.05 (m, 2H), 4.36 (s,
2H), 6.4-6.7 (m, 4H), 7.14 (¢, 1H),
8.89 (s, 1H). MH": 449.

6-91

o

7-(2,2-Dimethyl-propyl)-6-
{4-[2-(2-hydroxy-ethoxy)-

CDCl,, 300 MHz: 1.01 ((s, 9H), 2.80
((m, 4H), 3.18 ((m, 4H), 3.69 ((m,

phenyl]-piperazin-1-

2H), 3.99 ((s, 2H), 4.17 ((m 2H), 4.47
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2-carbopixpig8. 90 (s,
6- 97~- 06- [ 4- (4- Et hoxy- phenyl )-CDCl 3, 300 MHz: 0.92 (d, 6H),
pi perazm 1-yl m 311),

3.97 (q
6.58 (s

6- 986- [

phenyl )
yl met hy
pyrrol o
2-carbo

6-99' 16}

et hoxy)
1-yl et
TH pyrr
(m 3H)

7-1 sobug

2,

2.36 ,

3 (g, isobutyl

1H). MAN 405 84 |

2.68 - ol
-7H-pyrrol o[ 2- d] pyri m di ne-2-2H),

3. 10 (m 4H), ,

4-32121A 21 FEB 2006
1.38 o
3.77 ( (ss

23{)1 FEB 2006

4.26 (d, 2H),

1H)
- (2,

iz
[ 2, 3-
Nitri

{4-

L phen

A- Di et hox [
Ln

if[so ﬂt\yl-'
rim‘di;ﬁ

| e2H), 6

k/l ] - pi per

0. 84 carj Il

y 2,13' (
s 8, .

56,68 [(5; 11/ 6.95:P15 ((m,
. MH*: 449

'-%mv gz 2 i3

. 6.5 thhgﬁt%* ,331 (s, %HI;
B- (2-Di et hEmnm3@mgmdm H)8. ’Q(S(&H)

2.36 (m 1H), 2.6-

?(.3- 9H), 1.44
2.9 (m,
(8, 2H), H55

142411

8(|n

MA/ : 435

893 -

Dl O 24,
6. 57 (s,

/T gokut yl
3-ds, 2H)

iy [

rhazin ) | f,

w.eem{(mozm CHCl; 300 MHE)0.99 (5] OH), 1.04
, 249,71 (eﬂ.nmm;t{)(sezﬂ) :

yl -6

L (4-{4-] 2-

I ﬁm@%ﬁﬁe:ﬁﬁ(
Gﬁﬁpyl)-?H—pyrrolo[Z,}
d}pyrimidine-2-carbonitrile

331625688 (§,am) 1486 (W
1H). MH": 412.

5. 4-6. 55

6-94

'

7-(2,2-Dimethyl-propyl)-6-
[4-(1-methyl-piperidin-4-
yD)-piperazin-1-ylmethyl]-

7TH-pyrrolo[2,3-

CDCl, 300 MHz: 0.99 (s, 9H), 1.5-.
1.9 (m, 4H), 1.04 (m, 2H), 2.28 (m,
1H), 2.32 (s, 3H), 2.52 (m, 8H), 2.98
(m, 2H), 3.76 (s, 2H), 4.23 (s, 2H),
6.56 (s, 1H), 8.87 (s, 1H). MH": 410.

|dipyrimidine-2-carbonitrile

By repeating the procedures described above using appropriate starting materials and conditions the
following compounds of formula 6-9 are obtamed as identified below in Table 6-9

T
7 =N
NA\CN
6-9
Expl TH NMR (400 MHz, §)
No
6-95 |l 7-Isobutyl-6-[4-(4- CDCB, 300 MHz: 0.92 (d, 6H), 2.36
L =1, [methoxy-phenyD- (m, 1), 2.7 (m, 4H), 3.09 (m, 4HD),
}‘E" piperazin-1-ylmethyl)-7H- |3.77 (m, SH), 4.26 (d, 2H), 6.58 (s,
pyrrolo[2,3-d]pyrimidine- |1H), 6.86 (m, 4H), 8.89 (s, 1H).
2-carbonitrile MH*: 405.
696 | + 7-Isobutyl-6-[4-(3- CDCl, 300 MHz: 0.92 (d, 6H), 2.36
é\ _,, methoxy-phenyl)- (m, 1H), 2.66 (m, 4H), 3.20 (m, 4H),
™ \/(Q )—=v |piperazin-1-ylmethyl]-7H- |3.76 (m, 2H), 3.79 (s, 3H). 4.27 (d,
L~ : pyrrolo[2,3-dpyrimidine- |2H), 8.4-8.6 (m, 4H), 7.18 (m, 1H),
\\) 2-carbonitrile 8.90 (s, 1H). MH": 405
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CDC13

6- 100Y000net hyl -

Mik: 0.93 ((d, 6H), p
49%

| perazin-1-yl)- 2.37 ((m

2. (bs, 3H), 2.6- ethoxy]-phenyl)-2.9 ((m 14H), 3.09 (m 4H)21BEB7§105
(s p| perazin-1-ylmethyl)-7H2H), 4.08 (m 211), 4.27 (s, 2H), 6.58
_pyrrolo[23djpyr|md|ne(s 1H) 686(m 4H) 890(s I H).

onoan

, 'pX“'?

e-2p, 56 (s
car!mltrllﬁw 0~NTh

%%‘: T
41, 3.77 (s, 2H), 3.97 (q,

42 (4.52}(),658(3, 1H), 6.84
7}(m; 480 8,88 G5, AHD.MH' 419

|6-$4-€24Dimethosyhy | -
gleay)-pipeuezinl- phen
! ﬁmﬂxyl]-!/:h‘_;mﬁmm=
n‘nlé‘
eraz in- 2.34 ((m

Z]

7\| <o Lyl {1 0S;
\IN\/‘O

Y TWERT) aﬁmys e
|ethoxy)-phenyl]-piperazin-
1-ylmethyl}-7-isobutyl-
TH-pyrrolo[2,3-
d]pyrimidine-2-
carbonitrile

&
2-(2- 1y fiy

CDEhLa300MHzy10.92 ((d, 611 1) ,
4.36 (nx 1H), 2.31 ((§h, 4H), 3.6H) ,
(m( 41), 327B1((s, 581) 2383 (s,
31, 8.28i((, 281 6,38639 ({1,

zggdjéb 1H§). 9

- 4% 5

:0.92 (d, 6H), 1.11
(t, 6HD), 2.36 (m, 1H), 2.6-2.8 (m,
8H), 2.93 (t, 2H), 3.18 (m, 4H), 3.76
(s, 2H), 4.08 (t, 2H), 4.25 (d, 2H),
6.4-6.55 (m, 3H), 6.57 (s, 1H), 7.14
(t, 1H), 8.89 (s, 1H). MH™:

6-100 _ |7-Isobutyl-6-(4-{4-[2-(4-
methyl-piperazin-1-yl)-
ethoxy]-phenyl}-
piperazin- 1-ylmethyl)-7H-
pyrrolo[2,3-d]pyrimidine-
2-carbonitrile

CDCl, 300 MHz: 0.93 ((d, 6H),
2.37 ((m, 1H), 2.49 ((bs, 3H), 2.6-
2.9 ((m, 14H), 3.09 (m, 4H), 3.78 (s,
2H), 4.08 (m, 2H), 4.27 (s, 2H), 6.58
(s, 1H), 6.86 (m, 4H), 8.90 (s, 1H).
MH': 517

6-101 7-1sobutyl-6-(4-{3-[2-(4-
methyl-piperazin-1-yl)-
ethoxy]-phenyl}-
piperazin-1-ylmethyl)-7H-
pyrrolo{2,3-d]pyrimidine-
2-carbonitrile

CDCl,, 300 MHz: 0.91 (d, 6H), 2.2-
2.4 (m, 4H), 2.4-2.8 (m, 12H), 2.82
(t, 2H), 3.17 (m, 4H), 3,75 (s, 2H),
4.08 (m, 2H), 4.25 (d, 2H), 6.35-
6.55 (m, 3H), 6.56 (s, 1H), 7.15 (t,
1H), 8.89 (s, 1H). MH": 517

6-102 7-1sobutyl-6-(4-{2-[2-(4-
methyl-piperazin-1-yl)-
ethoxy}-phenyl}-
piperazin-1-ylmethyl)-7H-
pyrrolo[2,3-d]pyrimidine-
2-carbonitrile

CDCl;, 300 MHz: 0.92 (d, 6H), 2.33
(s, 3H), 2.35-2.8 (m, 13H), 2.83 (¢,
2H), 3.08 (m, 4H), 3,76 (s, 2H), 4.11
(m, 2H), 4.26 (d, 2H), 6.58 (s, 1H),
6.8-7.0 (m, 4H), 8.88 (s, 1H). MH™:
517

6-103 6-{4-[4-(2-Hydroxy-
ethoxy)-phenyl]-piperazin-
1-ylmethyl}-7-isobutyl-
TH-pyrrolo[2,3-
d]pyrimidine-2-
carbonitrile

O
Co
J\

CDCh, 300 MHz: 0.92 ((d, 6H),
2.34 ((m, 1H), 2.72 ((bs, 4H), 3.13
((bs, 4H), 3.79 ((s, 2H), 3.92 ((m,
2H), 4.03 ((m, 2H), 4.25 ((d, 2H),
6.59 ((s, 1H), 6.8-7.0 ((m, 4H), 8.88
((s, 1H). MH": 435

Sl

By repeating the procedures described above using appropriate starting materials and conditions the -
following compounds of formula 6-10 are obtained as identified below in Table 6-10
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NLN 7H-py59h0[ 2, 3- 2H), 4.03 ((m 2H), 4.25 ((d, 211), N

"' *Nd] pyrimdine-2- 6.59 ((s, 1H), 6.8-7.0 ((m 4H), 8.88 carbonitriha( 2008
1H). MN 435 By repeating the procedures described above using appropriate
starting materials and conditions the follow ng conpounds of formula 6-10
are obtained as identified belowin Table 6-10 85 4-32121A 6-10 CN 6-10 21
FEB 2006 6-[4-(4-Met hoxy- pR¥nyl)- CDC13, 300 MHz: 1.01 (d, 6H),1.72

pi perazin-1-ylnethyl]-7- (m , 2.67 (m 4H), 3.10 (m 4H),

6- 104a~(3-nmethyl -butyl)-7H 3.7 (m 5H), 4.42 (m 2H), 6.56 (s,
pyrrol o[ 2, 3-d] pyri m di ne- 1H~—pp. 8- 6.9 4H), 8.89 (s, 1H).
2-carbonitrileMN 419. 6-1056-[ - phenyl ) - CD30CD, 300 WHz: 1.04
(d, 6H), piperazin-1-ylnethyl]-7-1. 3H), 2.67 (m 4H),

(3-nethyl-butyl)-7H3.16 (m 4H), , 3.85 (s,
pyrrol o[ 2, 3-d] pyri m di ne-2H), 4.46 , 6.4- 666‘6 m 3H),
2-carbonitrile6.72 (s, 1H, 7.11 (t, 8.95 (s, H. MAN 419.

6- 10606-[ 4- ( 2, 4- D net hoxy- CDC13, 300 Miz: 1.02 (d, 6H), 1.57
phenyl)-piperazin-1-(m 1H), 1.73 (m 2H), 2.68 (m 4H),
yl met hyé_107-(3- methyl-3.00 (m 4H), 3.74 (m 5H), 3.82 (s,

6-104

6-[4-(4-Methoxy-phenyl)-
piperazin-1-ylmethyl]-7-
(3-methyl-butyl)-7H-
pyrrolo[2,3-d]pyrimidine-
2-carbonitrile

CDCls, 300 MHz: 1.01 (4, 6H), 1.72
(m, 3H), 2.67 (m, 4H), 3.10 (m, 4H),
3.77 (m, SH), 4.42 (m, 2H), 6.56 (s,
1H), 6.8-6.95 (m, 4H), 8.89 (s, 1H).
MH": 419.

- 16108

6-[4-(3-Methoxy-phenyl)-
piperazin-1-ylmethyl]-7-
(3-methyl-butyl)-7H-

CD50D, 300 MHz: 1.04 (d, 6H),
1.65-1.85 (m, 3H), 2.67 (m, 4H),
3.16 (m, 4H), 3.74 (s, 3H), 3.85 (s,

phenyl)-piperazin-1-
ylmethyl}-7-(3-methyl-

pyrrolo[2,3-d]pyrimidine- |2H), 4.46 (m, 2H), 6.4-6,6 (i, 3H),
2-carbonitrile 6.72 (s, 1H), 7.11 (t, 1H), 8.95 (s,
1H). MH*: 419.
6-106 | ! 6-[4-(2,4-Dimethoxy- CDCl,, 300 MHz: 1.02 (d, 6H), 1.57

(m, 1H), 1.73 (m, 2H), 2.68 (m, 4H),
3.00 (m, 4H), 3.74 (m, 5H), 3.82 (s,

6-11

86

butyl)-7H-pyrrolo[2,3- 3H), 4.41 (m, 2H), 6.4-6.6 (m, 3H),
d]pyrimidine-2- 6.82 (d, 1H), 8.87 (s, 1H). MH":
carbonitrile 449.

€ By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 6-11 are obtained as identified below in Table 6-11

6-11




butyl ) -4.8e12aar ol o[ 2, 3-3H), 4.41 (m 2H), 6.4-6.6 (m 3H),

dl pyrimdine-2-6.82 (d, 1H), 8.87 (s, 1H). MN carbonitrile449. By 21 FEB 2006
repeating the procedures descri bed above using appropriate starting
materials and conditions the follow ng corrpounds of forrrul a 6- 11 are

obtain 507 S R Qe ~raels 3295905 1
FEB 20( hexyl - 6- [ 4- (4 »"&& y "“ 00 Mz }-3-29 0

met hox) %1 b 4H), 3.74 (s,

5 : ” .
pi per agi anH) Eglmg zﬁ [ » 7 3 g 1}1) m,JH), 6.51
Npyr r ol -d] pyri m oynn= % n, 4 836(5,
2-carbdnitrijfl elH). 31. 6 ‘Fohexyl (MEDBB, 300 Mz:

1.3-2.Q (m_|811) . &mertioxy-phenyl) - 2.65 (m 611 L 3.19 (m 4H) 3.75 (s,

et hyl ] - 7H- 2H) , 13C€lohexyl-84fi-(34. 4 7]ADCL, 360 MBlz41.3(2. 0(m) R H),
Qyrinidine-6.6 {fathdty-pheayhd (t. 165 @, SH)( 3.194¢m; 45, 3.75 (s,
y 'VW 431 N Nhiperazin-1-ylmethyl]-7H- |2H), 3.80 (s, 3H), 4.47 (m, 1H), 6.4-

N pyrrolo{2,3-dJpyrimidine- 6.6 (m, 4H), 7.16 (t, 1H), 8.87 (s,
"g‘\ 2-carbonitrile 1H), MH*: 431

6109 (L o 7-Cyclohexyl¥6-[4-(2,4- CDCl, 300 MHz: 1.3-2.0 (m, 8H),
G > dimethoxy-phenyl)- 2.65 (m, 6H), 2.98 (m, 4H), 3.72 (s,
GJTN piperazin-1-ylmethyl]-7H- |2H), 3.75 (s, 3H), 3.83 (s, 3H), 4.49

N NA\’N pyrrolo[2_,3-d]pyrimidine- (m, 1H), 6.35-6,55 (m, 3H), 6.83 (s,

O 2-carbonitrile 1H), 8.84 (s, 1H). MH™: 461

pi per aZ64108
pyrrol q[ 2, 34
2-carbdgnitri

H

Example 7 describes the preparation of 6-piperidinylmethyl-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile

Example 7-1.

carbonitrile

"‘AN )é K.oo.. PMF '\QJ

To a solution of 100 mg ( 0.32 mmoles ) of 6-bromomethy1—7-(2,2-dimethyl-propyl)-7H—
pyrrolo[2,3-d}pyrimidine-2-carbonitrile and 150 mg ( 0.96 mmoles ) of piperidin-4-one in 5 ml of
DMF , 88 mg ( 0.64 mmoles ) of K;CO; is added at ambient temperature. After being stirred for 18
hours, the reaction mixture is quenched with H,O and the mixture is extracted with AcOEt. The
combined extracts are washed with brine, dried over MgSO4 and concentrated under reduced
pressure. The _residue is purified by silica gel column chromatography to give 96 mg of disired 7-
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N 1 643_3&%% ~7- Cycl ohexyl -6-[4-(2,4-CDCI 3, 300 MHz: 1.3-2.0 (m 8H),

“di net hoxy- phenyl)-2.65 (m 611), 2.98 (m 4H), 3.72 (s, 2 1FEB 2006
NLNpi perazi n-1-ylmethyl]-7H2H), 3.75 (s, 3H), 3.83 (s, 3H), 4.49 1
.prrrolo[23d]pyrirridine(m 1H), 6.35-6,55 (m 3H), 6.83 (s, N

Srgg;:?g ron 0 pﬂ@ éﬁl ny??ﬁﬁmwwﬁyﬂ gm@fi@%#ﬁga -

car bonlmml%yibtdmpl e 7-1.
7-(2.2-pinet hvl -nronvl) - 6- (4- oxo-ni peridin-1-vhnet hvl)-7H nvrrol o[ 2. 3-dl nvr
| m di ne ammooimi'zlemnpsm 03 (8, BHI)r RAV'(tDMH ), 2.78 ¢ ©Q4HO|,390xs fH §00

ny )7 net hyl - 7- (2, 2-di net hyl - propyl ) -7H
pyrrol o‘!?ésd?g))r» #dﬁn@flz)(ﬁa?b()ﬁt Ufll)l e and 150 ng ( 0.96 mmoles ) of

pi peri - "%Fi , 88 ng ( 0.64 mmoles ) of K2CO3 i s added
at anbld%ﬁtdq ngera gP’elﬁe eing stirred for 18 hours, the reaction

m xture i s quenched vmth HZO and the mxture is extracted with AcOEt. The

combi ned extracts are ith brine, dried,over sHA a d conceptrated
under . PBEFEHINE B p YUt amrpmtas #nd condiions the

?grgnglt%gtﬁafby %P@ﬂ?gﬁgng D%Berl I n- 1 yI éﬁﬂ%ﬁ%yﬁl g?g63 dl pyrim

i di ne-2-carbonitrile in 92 %yield. 1HNVR(400MHz, CDC13, $);
1.03(s,9H),2.47(t,4H),2.78 ( t,4H), 3.90(s, 2H),

Rx N
> N/J\CN
7-1
_ Table 7-1.
Expl. Yield Rf (solvent) 1
No. Rx %) HNMR (400 MHz, §)

89.7 0.85 CDCl; : 1.01 (s, 9H), 2.76 (

7-2 CO\ (n-Hexane:ether=1:5). |t,2H),2.90(t,2H),3.65

7 |s.2H),3.96(s,2H), 436

s,2H),6.64(s,1H),6.97-

6.99(m,1H),7.11-7.17 (m
,3H), 891 (s, 1H)

3

0.20 DMSO0-d5.:0.96 (s, 9H),
7-3 (CHCl, : MeOH=9:1) | 1.32-1.47 (m, 2H), 1.58-

- 171 (m,4H), 1.73-1.85 (m
,2H), 1.88-2.15(m, 3H),
2.36-2.51 (m, 4H), 2.71-
2.81 (m,2H),3.79 (s, 2H)
,432(s,2H),6.78 (s, 1H)
,9.07 (s, 1H)
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4.37 (4329214 26(s, 2H), 8.91(s, 1H Rf.= 0.26 (AcCEt:n-Hexane=l:1) By
repeating the procedures descri bed above using appropriate starting 21FEB Zﬂﬂﬁ
materials and conditions the follow ng corrpounds of formula 7-1 are
obt ai ned as |dent|f|ed belowm Table 7-1. FIX zZ NCN 7-1 Table 7-1.

Expl. RXY 400 \In/'t\;

89. 70. § j@% } 36 |
oH), 3. "?26 76}!9-(7’%@( 37
1H), 7. ] >oo 20DI\/SO d6, : 0. 9p g ) H)72§2<§1%12 :
Me OH=9: | 58- 1.71 (m 4H)|2H)33.84 @53H) 244357(s,
1.88- 2. ,2.71- 2.81 (mZHZH)zaﬁi(st)lH) 7.32(d,

L 4.32(4, 1H) 88 4-32121A p2ZHAER.43005, 2H), BAOOS1 3:
1.02(s, POEt =1: 1) brd, 2H),| PHO8 (m 2H),

2.55(m

047 CDCl;: 1.02(s,9H), 2.52 (
(n-Hexane:Ether=1:1). |br,2H),2.73(t,2H), 3.16-
3.18(m, 2H),3.91 (s,2H)
,4.36(s,2H), 6.03-6.05 (m
,1H),6.63 (s, 1H), 7.27-
732 (m,4H),890(s, 1H)
},9.07(s, 1H)

To a solution of 100 mg ( 0.30 mmoles ) of 7-(2,2-dimethyl-propyl)-6-(4-oxo-piperidin-1-
ylmethyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile and 0.047 ml ( 0.75 mmoles ) of pyridine in
S5mlof CH2Cly, 52 mg ( 0.75 mmoles ) of hydroxyl amine is added at ambient temperature. After

being stirred for 24 hours, the reaction mixture is quenched with H>O and extracted with CH;Cl.
(w The combined extracts are washed with brine, dried over MgSO, and concentrated under reduced
v pressure. The residue is purified by silica gel column chromatography to give 100 mg of desired 7-
(2,2-dimethyl-propyl)-6-(4-hydroxyimino-piperidin-1-ylmethyl)-7H-pyrrolof2,3-d]pyrimidine-2-
carbonitrile in 98 % yield.

1HNMR(AOOMHz,CDCI;; ,8):1.01 (s,9H), 1.55(s,1H),2.35(t,2H),2.56(t,2H),
2.58(t,2H), 2.64(t,2H),3.81(s,2H),436(s,2H),6.59 (s, 1H),8.90(s, 1H)

Rf=0.47 (AcOEt)

7'7-
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2H) , 3. Bé( lgﬁ 4.37(s, H®2H), 6.61 (s, 1H), 7.32 (d,

2H), 7.4 (32 ),8.90(s, 1H). 290.47CDC13 : 1.02 (s, 911) 2.52

7-5z(n- Hexane: Ether=l:1).br. 2H , 2.73 (t, 2H), 3 16- 3.18 (m 2H), 3. 1 FE8 2006
2H) ,4.36(s, 2H), 603605(m1H) 6.63(s, 1H),7.27- 732(m4H) 8.90(s,

1H) ), 9.07(, 73(2 ) _ liEIOI‘l
of 100 #A§ b - ok . :

yl nethyufbmtpnérol o[ 2, 3- d]pyrlmdl ne- 2- carbonltrlle and 0 047 m ( 0.75
mol es) =0t _pyrrdine in 5nilof CH2CI2, 52 ng ( 0.75 mmol es ) of hydroxyl
am ne is added at anbient tenperature. After being stirred for 24 hours,
the reaction mxture is quenched w H20 and extracted with CH2Cl2. The
conbi ned extracts are washed Wit1 ne, dried over MgSO4 and concentrat ed

under reduced pressure. The r@si is purified ilica gel colum
chromat ography to give 100 f | red 7-
(2, 2-di net hyl - propyl) r ox no- pi “1-ylmethyl)-7H pyrrol o[ 2

3-d] pyri mdine-2- ca
(s,9H, 1. 55(s 1H), 2835
2.64(t, 2H), 3. 81(s, 211),
7-7. 89 | 4-32121A 21 FEB 2006 |

6- (4- Ami no-Di neri di D 1-vl net hvD- 742. 2r di net bvi - Dronvt) - 7H DVrr ol of 2341nvr| m
i di ne- To the mixture of 100 mg ( 0.30 mmoles ) of 7-(2,2-Dimethyl-propyl)-6-(4-oxo-piperidin-1-

ylmethyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile, 40 mg ( 0.60 mmoles ) of [1,2,4]triazol-4-
ylamine and 0.16 mi ( 1.1 mmoles ) of triethylamine in 5 ml of CH,Clz, 58 mg ( 0.48 mmoles) of
MgSO, is added at ambient temperatureand the mixture is stirred for 17.5hours at ambient
temperature. The reaction mixture is filtered to remove MgSQOy and concentrated under reduced

HNVR(400MHz, CDC13, 8) : 1. 01

, 2H), .
.90(s, 1H) Rf-- 0.47 (AcCEt)

pressure to give crude imine. To a solution of crude imine in 5 ml of MeOH, 13 mg ( 0.33 mmoles
) of NaBH, is added at — 10 - - 20 °C, and the reaction mixture is stirred at 0°C for 1 h. After
addition of 5 ml of acetone , the mixture is concentrated , diluted with H,0, and then extracted with
CH;,Cl,. The combined extrats are washed with brine, dried over MgSO, and concentrated under
reduced pressure. The residue is purified by silica gel column chromatography to give 85 mg of
desired 6-(4-amino-piperidin-1-ylmethyl)-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile in 85 % yield.

1HNMR(400MHZ,CDCI;;,B):1.00(8,9H), 1.51-1.62(m,4H), 1.87-1.91 (m, 2H), 2.21(
( brt,2H),2.70-271 (m,2H),3.76 (s ,3H),435(s,2H),6.55(s,1H),8.88 (s, 1H)

Rf = 0.16 ( AcOEt : n-Hexane = 4:1)




carbonia_rgfzh 80~ CH' 2) NeBFM Mich To the m xture of 100 ng (0. 30

nmol es) 2, 2-Di met hyl - propyl ) - 6- (4- oxo- pi peridin-| - 1 FEB 7006
yl met hyl ) -7H pyrrol o[ 2, 3-d] pyri m di ne-2-carbonitrile, 40 ng (0.60 mngl F)

of [1,2,4]triazol-4- ylamne and 0.16 m ( 1.1 mmoles) of triethylamne in

5 m of CH2Cl1l2, 58 ng ( 0.48 mmoles) of MSOHM is added at anbient

t enper at ureand the m xture i§ stirred for 17.5hours at anbi ent

tenperature. The reaction m Xture is filtered to renmove MgSO™ and
concentrated under reduced prRSSU 0 give crude imne. To a solution of

crude imne in 5 m of 0O+ 13 ny .33 moles ) offNaBH4 i s added at
-10 - - 20 C, and th eaction Mg ure is stirred at{_-ék\L%‘.I h. After
ed

addition of 5 one, thﬁﬂﬁhxture i s concent luted with H20,
and then extraliddWth CFDCI2. The conbi nedNe S are‘hﬂshed W th
brine, driedy®vdy SO4 and gwesigiéont ed u r duced pressure. The
residue is purifi by silica gel colum chronaj¥graphy to give 85 ng of
desired _

6- (4- am no- pi peridin-1-yl nethyl)-7-(2, 2-di net hyl -propyl )-7H pyrrol o[ 2, 3-d] p

Y7L 915 mBALARDG Wl 650 iy St MMM s SoShpddi®is OF)
(m211) yﬁrdﬁﬂwﬂkﬁyrfbm&(wwnﬁdﬁmmmmomlw 4mrmoles JL6f 1-Hnidkol:1-yl-

n- Hexane = epar atign
7- (2. 2- gpqpquwpe gpgquﬁng(rl;; g@ql%)d;ﬁgq:thylarmne in 5 ml of CH,Cl; , 58 mg ( 1.1 mmoles )

7}-:]85?/|r§f‘ %%PS{W?‘?%J?J% -Zt-g%lh%tbom'trl I"e 8“58 ﬁ%{%rl}ésfof%w{ﬂé 2)

NVKI - MOfrhpkgpathieeThe reaction mixtﬂlﬁﬁsrﬁ[t&la’i&irmbm)/e MMgSO, and concentrated under reduced

;[ (o ﬁ'yf%i;e“”‘ | '&&8%’9)9'%6: 2 %ﬂqwg’%;fg@%dﬁﬁ?w%ﬂﬂ%“ﬁﬁﬁ 13 mg;( 033 mmoles
of 3-1 am dBH & iddﬁ@ Ep-pl'b-a %@&' tHe: rz:&élomnuﬁuﬂ'f 1sjst Bﬁg’g foP%.5 ho Aftae{

triethy I's a
anbi ent additipectd mief amem th¢ uuxtums soaqenmted od:lul:sd WthzQ, and thehiertracted with

tenper a:cg_{ g& E S cor tﬁ‘hﬁ’g %é:i[eu\{raeshéds w:ti'n Ibngé,l ovelplvfggso and c %e%ﬁltratedj under

concent
reduced pressure. The residue is purified by silica gel column chromatography to give 95 mg of

desired 7-(2,2-dimethyl-propyl)-6-[4-(3-imidazol-1-yl-propylamino)-piperidin-1-ylmethyl}-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile in 73 % yield.

By repeating the procedures described above using approptiate starting materials and conditions the
following compounds of formula 7.2 are obtained as identified below in Table 7-2.

Table 7-2

Expl. No. Yield Rf (solvent) 1
R %) H NMR (400 MHz , §)
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13 ing (A

iave crude im
m nol es

ne.

reaction mxture is stirred at O°C for 4.5 hours.

of acetone

t he mxture S concentrated

10- -

20 OC, and the
After addition of

To a solution of crude imne in 5 i of MOH,
) of NaBH4 is added at

21, FEB 2006

diluted with H20, and then_

eXt raCt q'd_w.—_tll ILUL Thc CUl I e U7\LI Aur o \l . d
over My$04 dc n n{{r at e under |redu essuie: r
purifiea 9& col Tmn chr opat og Cpg&sto gi Shk; nb edi
7-(2,2-(|rrethyl ro 1)-6-14-(3-in]idazol -1-yl - prcld Toimis ,pl Hﬂdin 1-yl
met hyl ] {7H pyrr ¢l o[ 2—3- dl byr fi ni d| ne- 2- car boni t r f|12) n2.¥3( X. By
repeating the pr¢cedur g¢s _dgscribed] above using apﬂ m&-zdﬁémxbﬂt)i,ﬁgﬁ(
materi aljs and cofditions the follpw ng conpounds |af, 2Hoy %1844 bed 22HNe
obtained as idenfified belpwin Taple 7-2. tN7 eV Iggzapgezﬁjaﬁsmlt ol R
Yield MRf (sol yent) 91 1{H NNR(4§O Mg, 8) | 4-32 £
730. 09MBOH4; 1. §1(s, 9H), Z-Q(I\/EG )1.35-1.39 (m _ hl%) g?
L-2}1H),| 2.2.12 (brtrt, 2HPH), L2.B8-2.48(m 111), t., ,ﬁ?f df 2H),
3.83 (s,|2H), 4.08(t, 211 ), k. 40(s, BH), 6.74(s, 1H) 2( s
111), 7. §4(s, 1H),
76 0.07 CDCl:;0.25-0.33 (m, 2H
7-10 Y (AcOEt:MeOH=9:1) | ), 0.43-046 (m, 2H),
099(s,9H), 1.29-1.42 (
m,2H), 1.81-1.93 (m,
. 2H),2.05-2.17(m,2H),
S 2.54-2.67(m, 1H), 2.71-
283(m,2H),3.75(s,
2H),4.37(s,2H), 6.54(
s,1H), 8.87(s,1H)
7-11.
Preparation of 1-[2- 7-(2,.2-dimethvl-propyl)-7H- 2 din-6-ylmethyl]-
iperidipe-4 ¢ acid phenylamide
o

)?QJ ——

K.CO, /DMF

OO

3o

5

To a solution of 100 mg ( 0.32 mmoles ) of 6-bromomethyl-7-(2,2-dimethyl-propyl)-7H-
pyrrolo[2,3-d)pyrimidine-2-carbonitrile and 230 mg ( 0.96 mmoles ) of piperidine-4-carboxylic acid
phenylamide in 5 ml of DMF, 130 mg ( 0.96 mmoles ) of K,CO; is added at ambient temperature.

The reaction mixture is stirred for 18 hours at ambient temperature. The reaction mixture is
quenched with H>O and extracted with AcOEt.The combined extracts are washed with brine, dried

over MgS0; and concentrated under reduced pressure. The residue is purified by silica gel column
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8 94(5 3%1{% 07CDCb; 0. 25-0. 33(m 2H 7-10( AcOEt : MeOH=9:1)), 0.43-0.46 (in,
1.29-1.42( in, 2H), 1.81-1.93(m 2H), 2.05-2.17 (m ZﬁLFEBZUUE

2 54 2 67(m 1H),2.71- 2.83 (m2H),3.75(s, 2H),4.37(s,2H),6.54( Is

8.87(s, 1H) 7-11. Preparation of

éﬁéeﬂz‘&ﬁa.? gl dxw"%vsﬁ;e%&"e&#ﬁvﬁ?ﬁ%&w@f@%W%&*&%ﬁ%{#;}n of
100 my ﬁg&i ﬁcmdgmi huhn%wyikaH
pyrrol of 3d|pyr|md|n- -carbonitri eand 23 .96 mmol es ) of

pi peri di ne- 4- carboxylic acid phenylamde in 5 n|I of DIVF , 130 mg ( 0.96

mmol es)

Sti 1 ouBY STPRE b brOGHs RbschB Sitve bR BpAble saltife AL Bl Pt

quencheﬁb ds 6fformclh g3 wieldbtaineds idéntified Helomein Fable 23! s are washed
wWith brin rie over MgSO4 and concentrated under reduced pressure. The

resi due |s purified by silica gel colum 92 | 4-32121A 2 1 FEB 2006
chr omat ography to give 130 ng of disired R
1-[ 2-cyano- 7- (2, 2-di net hyl - propyl ) - 7H rol o[ 2, 3-

d] pyri m di n-6-yl met hyl ] - pi peri di ng-4-cyt ox#gc acid phenylanide in 95 %
yield. By repeating the procedurgs ribe bove using appropriate
starting materials and conditiyghsN foll owi ng conpounds of fornula 7-3
are obtained as identified below isaTable 7-3. N'r-k N/ 7-3 N N5

e Table 7-3.

pl Yield Rf (solvent) 1
| No. R (%) HNMR (400 MHz, $ )

95 0.19 CDCh; 1.01 (s,9H), 1.82-1.97 (m,
7-11 (AcOEt:Hexane=1:1) | 4H), 2.05-2.19 (m, 2H ), 2.20-2.31

(m,1H),2.852.96 (m,2H), 3.78

(s,2H),4.36 (s, 2H), 6.56 (s,1H)
— 1,7.12(m, 2H),7.31(t,2H),7.50

(d,2H),889(s, 1H)

H 8 0.21 Acetone-ds ; 0.91 (s,9H), 1.62-1.73
7-12 /R (AcOEt:Hexane=4:1) | (m,2H), 1.81-1.93 (m, 2H), 2.05-
N 2N 2.15(m,2H),2.78-2.89 (m, 2H),
Y 3.21-3.33 (m, 1H), 3.80(s,2H),
—NH 433 (s,2H), 6.67(s, 1H), 6.91(
brs, 1H),7.32 (s, 1H),8.88 (s, 1H
Sy - )

28 0.37 MeOH-ds;1.02(s,9H), 1.72-1.86 (
7-13 °Y (AcOEt:Hexane=4:1) | m,2H ), 1.89-1.98 (m, 2H), 2.18-
EP 238(m,2H), 291298 (m,2H),

3.39-347(m, 1H), 387 (s,2H),
443(s,1H),597(d,1H),6.77(s
,1H),799(d,iH),895(s, 1H)

| 93 0.26 CDCl; ; 1.00(s,9H), 1.64-1.72(m

7-14 N _ (MeOH) ,2H), 1.81-1.95 (m, 2H), 2.09 (brt
,2H), 2.37(s,3H),2.42-242(m,

( j 4H),2.45-2.53 (m, 1H), 2.82-2.91

N (m,2H),3.45-3.52(m,2H),

| 3.58-3.67 (m, 2H),3.76 (s,2H),

436 (s,2H),6.54(s,1H),8.88(s
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Tabl e 7-43321@2AY1 el dRf (solvent)1l H NVR (400 M& 6 ) No.R(% 950.19CDC13,;
1.01 (s,9H), 1.82-1.97 ( in, 7-11(AcOEt: Hexane=1:1)4H) , 2.05-2.19 (%q FEdo06

, 2.20-

2.31 (mlH) 2.85-2.96(in ,2H),3.78 (s, 2H), 4.36(s, 2H), 6. 56(s

INH, 7.12(in ,2H),7.31 (t,2H),7.50 (d. 2H), 8.89(s, 1H) 80. 21Acet one- d6 : 0.91

(s, 9

_NH4. 33(s, 2H) 16. 67(s, 1H)
280. 37MPOH-d4|: 1. 02 (s,
oH) , 1}89-1.98 (in, 2H

. gg)) J. OJ. J. UOTIIIIII <
.15(m2H),2 B! 33('m 1H), 3.80(s, 2H),
1H) 8.88(s, IH

"K "(AcOEt: Hexane=4:1)in

91298(m 2H)

m_ {0, 7S, EHlgy 2]73 (s 5 7 7 1153_174(!11
,1e3.]95(}5, C? 26 %

3)145158; 11§E—35|)1-1 95 ( ﬁg Sézoé%?%( ;ﬁi%&l&i@s

H . 2.45-N53 (I, 1 282291N( )

7 y

, , 2H),
H) 3 Pecs, pr, a}ss(s, 2, 6. 54 (t 4H) 376(s 2H) 437(s

IH) 6.54(s,1H),887(s, 1H)

7‘160
Preparation of 7- 1- -(1,1-dioxo-10% thio holin-4-ylmethyl)-7H-
pyrrolof2,3-d]pyrimidine-2-carbonitrile

X

Br Os (\N/\H o-“l? =
0 LR s o

- N
kﬁ Cul/ Pd (PPh, ),CL, / DMF H(

To a solution of 0.54 g ( 2mmoles ) of 5-bromo-4-(2,2-dimethyl-propylamino)-pyrimidine-2-
carbonitrile and 0.75 g ( 4.3 mmoles ) of 4-propargylthiomorpholine-1,1-dioxide in 5 ml of DMF
are added 0.84 ml ( 6 mmoles ) of triethylamine , 0.38g ( 2 mmoles ) of copper(I) iodide and 0.14
g ( 0.2 mmoles ) of Pd(PPh;);Clunder nitrogen atmosphere. The mixture is stirred for 31 hours at
80 °C . The mixture is filtered through celite, diluted with AcOEt, washed with H,O and brine,
dried over Na;SO4 and concentrated under reduced pressure. The residue is purified by HPLC(H,O-
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| 4-32 é@l FEB 2006 1H) 920.38CDCh; 1.19(s,9H),1.66-1.74(m

7-15( Ac 9:1), 2H), 1.83-1.89 (m 2H), 1.91-1.98 2 1 FEB 2006
N(m 2H),2.02-2.13(m 2H),2.29- 2.39(m 1H), 2.84-2.93(m2H), 3.45

(t,4H), 3.76(s,2H),4.37(s 1H),6.54(s, 111), 8.87 (s, IM7-16. Preparation

ol ST, S i AR SR s,
323?2%%9%“@ OB WAoo B Wil AR o P o EOERRT iy Wy 0,75

are addpgssrd limgn'edmi};tlmhpunfedlbyl}ﬁ?hmeu-ﬂﬁaﬂagcommmgms))mgof
copper(l I odi de 14 of Pd 20 Zupder nitrogen

at mos phedgsired 7?(3 E‘Pf@ygté'&’bﬂ‘qx&rﬁg'fg‘ﬁ O&P'ﬂ yD-THepwrollgds i s
filtere I th AcCEt, washed with H2O and bri ne,
dried o%&h@é&%ﬁ ggﬁggr%ﬁady%munder reduced pressure. The residue is
purified by HPLC( H20 94 | 4-32121A 21 FEB 2006 0.1 % TFA / CH3CN-0.1 %
TFA). Fractions are collected, basified with 5 % aqueous NaHCO3, extracted
with ActEINMRASI00MEE!, CDCI3)6,) :di01¢s , OHeY, ARAIOE e 8H ) Q8Os Ly, 4ivgles , 2H
reduced pressure. The resulting residue is then purified by HPLC .

(n- Hexahe6.68 Okt 1M )1, 8.93i(se 11D g of desired

7- (2, 2-di net hyl - propyl )-6-(1, 1-di oxo-1). 6-t hi onor phol i n-4-yl net hyl)-7H pyrr
ol o[ 2, 3- d] pyri m di ne-2-carbonitrile in 1.4 %yield. 1HNVR(400MHz, CDC13, 6):
1.01(s, pgth 3,,053151;,5& t-ﬁbﬁ 3.95 (s, 2H), 4.28 (s, 2H

) 6 63(s 1H) 93(s,1H) Rf= 0.57 (n-Hexane: AcOEt=1:5) 7-17
717
Preparation of 6-{4-[4-(2-di 0XY)- - ridin-1-vimethyl}-7-(2,2-
dimethyl-propyl)-7H- lof2,3-d e-2-carbonitrile

N Z N
j | K,CO,, EtOH ;
+* N ————e l
raY.

1 g of 4-pyridin-4-yl-phenol, 1.3 g of (2-chloro-ethyl)-dimethyl-amine.HC] and 2.42 g of K:CO;

were heated for 48 h under reflux. The mixture was diluted with chloroform, washed with brine and
dried over MgSO,. After evaporation to dryness the residue was chromatographed on silicagel with
CH2C12 /MeOH/NH3conc = 90:10:1 to give dimethyl-[2-(4-pyridin-4-yl-phenoxy)-ethyl]-amine as

brown powder.

A N
o | H, , P10, NH
n ® —
~~"0 MCI,Ethanol N ~,

0.38 g of dimethyl-[2-(4-pyridin-4-yl-phenoxy)-ethyl]-amine was dissolved in 15 ml of EtOH/H,0
= 80:20, 0.35 m! HCI conc and 80 mg of PtO2 were added and the mixture was stirred under 1 atm
of hydrogen gas for 6 hours. After filtration over celite and evaporation the dihydrochloride salt of
dimethyl-[2-(4-piperidin-4-yl-phenoxy)-cthyl]-amine was obtained as colorless oil.

95



Pr epar agiz»2pA

6- (4-f4-(2-di net hvl am no- et hoxv) - uhenvl | - oi neri di n-1-vhnethvl|-7-(2. 221FEBZGBB
di met hvl - propvU- 7H- pvrrol o[ 2. 3-dl nvri m di ne-2-carbonitrile HO I t OH
+c,"~H 0. 1 H20, 55-C .
(2-chl oro-et hyI) di met hyl -
The mxtu&g was
SH4. Af
i*l |lcagel
pyri di rNa o
(4-pyridin-4-yl
= 80:20, 0.35

h under

and drie v
L Auo

chr omat ogr a
di met hyl -[ 2

of di net hyl

col orIe

6- br ormrret yT -
nitril ecaﬂmﬁﬂegveafstlrmdnnﬂ

bi shydr ochl or,i de a
atgd ovesy

acet one %%
wat er ,
chromat o
6-(4-]4-

4 322“%25%%@“3 @

%

nil of EtOH H20

HE el

- phenoxy?'!

d 0.5

g

cmic&glemmg GO £ 9020%2(4-

on silicagel

nmet hyl -

g of 4-pyridin-4-yl-
am ne. HCl and 2. 42 f
hl Or o
vaporjation to dryness™
[/ MeOH NH3conc g w

noxy) - e ]-am ne as brown
%t hyl ] -am ne was di ssgl vid

m HC cone and 80 ng of Pt02
the m xture was stirred under 1 atm of hydrogen gas for 6 hours.

o e R o

ridifN41y1 Jiiheﬁa
|- pr py
acpian¢ at

i 9B th
hcre

-/Hpyrrolo

usi ng CH?CL:I 21 MeOH =
-(A2-dimatbylenrapyd), TH pyerojo [2. 354 lpyvimirline-R-carbonitrile was obtained as
propyl)-7H pyrrol o[ 2, 3-d] pyri m di ne-2-carbonitril
yel l ow solid. 4-32121A By repeating the procedures
descri bed above using appropriate starting materials and conditions the

fol | ow corrpounds of fornula_7-4 are gpbtained as identified below.in
Tabl e 7.&/ repeating the procedures described above using appropriate starting materials and conditions the

S

phenol, 1.3 g of
%

>si due was

I pyr"irai

90: 10

following compounds of formula 7-4 are obtained as identified below in Table 7-4.

o

N:I}_J‘
N/. ><\

phenyl)-piperidin-1-
ylmethyl]-7-(2,2-dimethyl-
propyl)-7TH-pyrrolo{2,3-
d]pyrimidine-2-
carbonitrile

Table 7-4.
7-18 | ,© 7-(2,2-Dimethyl-propyl)-6-|CDCl,;, 300 MHz: 1.02 (s,
( O\ [4-(4-methoxy-phenyl)-  {9H), 2.55-2.90 (m, 4H),

piperidin- 1-ylmethyi]-7H- {2.16 (t, 2H), 2.48 (m, 1H),

pyrrolof2,3-d]pyrimidine- |2.93 (m, 2H), 3.80 (m,
2-carbonitrile 5H), 4.38 (s, ZH), 6.58 (bs,
1H), 6.85 (d, 2H), 7.14 (d,
2H), (8.89 1H). MH": 418
7-19 - 6-[4-(2,4-Dimethoxy- CDCls, 300 MHz: 1.03 (s,

9H), 1.6-1.85 (m, 4H),
2.19 (m, 2H), 2.89 (m,
3H), 3.79 (m, 8H), 4.39 (s,
2H), 6.43 (s, 1H), 6.44 (d,
1H), 6.55 (s, 1H), 7.07 (d,
1H), 8.88 (s, 1H). MH":

448,

96

K2CGB,

were heated for 48
Im washed with brine

N O give

re added and
Aftdd22g

e Pt 023 g of
Edtnige B&h ?dx%ghl&lﬂé and 0.5 g of potassium

i ne-2-carbo

, °Ccfor ahnm.mpimmwg&eambt] “ﬂﬂheﬂﬂil
2
Sodu BRI B Evapf il Bend Afef HArblRinErTtY 8P o

o%thdi@}-‘pheﬁiﬂ}ﬁi@endm-l-




7-4 NNV4I32IReA7-4. 7-187- (2, 2- Di net hyl
[ 4- (4- met hoxy- phenyl)-9H),
2.48 (m 1H),

(t,

2H),

- propyl)-6-
2.55-2.90 (m 4H),
pyrrol o[ 2,3-d] pyrimdine-2.93 (m 211),

pi peri di n-|

CDC13, 300 MHz:
3.80

1.02 (s,
-yl et hyl 1-

(71;? #£8%06

2-carbonitrile5H), 4.38 (s, 2H), 6.58 (bs, 1H), 6.85 (d 21D 7.14 (d,
8.89 1HagT 8 Dithethy -lﬂr B9 )

g&phenyl ﬁ%?m di n- I 4 1”‘_4' = r '}%r yl -2.19

((jin ZH) d2 892 l;yfl'-ﬁ'-gH)’ H (S;LH) .
ri i nej 202y RStid-1= o ¢ i 4 .. 1 1

7. 07 (gln 1H) | hyl- ? § ’ %@é 3’;& 41

t~7- (2, }- Di et hyl - propyl ) - 6- ez 1. 03 |p82(s,3 '3

o[ 4- (3, |5-tr{met hoxy-911), 1. 5-[casbopitsiles11) 2. 16 [43F &M :g &2 n I - (m

211), 2]46 (; 111), o Yhueth¥]]-7H pyrrol of 2, 3- 4658 (§,rh 28.88 (5,311 |( s,

211), ﬁl’ d] pyri m di ne-2-3.82 (5, 311), 3.86 (sL ﬁ&rbonltrl | e4.]137 (s,

211), 6¥721( fbuw9»©f9 (s, [6-Y4-[48¢B8 (s, 111). CIZH'II;, 300MHz: 1.02 s,

I Dimethylamino-ethoxy)- [9H), 1.6-1-85 (m, 4H),
phenyl]-piperidin-1- 2.15 (m, 2H), 2.34 (s, 6H),
ylmethyl}-7-(2,2- 2.46 (m, 1H), 2.72 (t, 2H),
dimethyl-propyl)-7H- 2.92 (m, 2H), 3.78 (s, 2H),
pyrrolo[2,3-d]pyrimidine- |4.04 (t, 2H), 4.38 (s, 2H),
2-carbonitrile 6.57 (s, 1H), 6.85 (d, 2H),

7.11 (d, 2H), 8.87 (s, 1H).
i MH': 475
R 722 | _,/ 6-{4-[3-(2- CD1OD, 300 MHz: 1.03
N, Dimethylamino-ethoxy)-  |(s, 9H), 1.80 (m, 4H), 2.22
O—Q phenyl)-piperidin-1-  |(m, 2H), 2.37 (s, 6H), 2.52
yimethyl}-7-(2,2- (m, 1H), 2.86 (t, 2H), 2.99
dimethyl-propyl)-7H- (m, 2H), 3.88 (s, 2H), 4.08
pyrrolo[2,3-d]pyrimidine- |(t, 2H), 4.44 (s, 2H), 6.78
2-carbonitrile (m, 4H), 7.17 (¢, 1H), 8.95
(s, 1H). MH": 475.
7-23 6-{4-[2-(2- CDCl;, 300 MHz: 1.03 (s,
Q Dimethylamino-ethoxy)- [9H), 1.6-1.9 (m, 4H), 2.17
\ /O phenyl]-piperidin-1- (m, 2H), 2.36 (s, 6H), 2.76
N ylmethyl}-7-(2,2- (t, 2H), 2.93 (m, 3H), 3.80
dimethyl-propyl)-7TH-  |(s, 2H), 4.08 (t, 2H), 4,41
pyrrolo[2,3-d]pyrimidine- |(s, 2H), 6.58 (s, 1H), 6.8-
2-carbonitrile 6.95 (m, 2H), 7.16 (m,
2H), 8.88 (s, 1H). MH":
g : 475.
f 7-24 | ~ 6-{4-[4-(2-Diethylamino- {CDCl,, 300 MHz: 1.02 (s,
S0 ethoxy)-phenyl]-piperidin- |9H), 1.08 (t, 6H), 1.6-1.9
O\ 1-ylmethyl}-7-(2,2- (m, 4H), 2.15 (m, 2H),
dimethyl-propyl)-7TH- 2.44 (m, 1H), 2.67 (m,
pyrrolo[2,3-d]pyrimidine- |4H), 2.92 (m, 4H), 3.78 (s,
2-carbonitrile 2H), 4.06 (t, 2H), 4.39 (s,
2H), 6.57 5, 1H 6.83 (d,
2H), 7.12 (d, 2H), 8.88 (s,
1H). MH": 503.
7-25 » 6-{4-[3«(2-Diethylamino- |CDCl,, 300 MHz: 1.02 (s,
NN ethoxy)-phenyl]-piperidin- j9H), 1.08 (¢, 6H), 1.6-1.9
oL [Lyimenylr02 48D, 2.16 (m, 28D,
dimethyl-propyl)-7H-  [2.48 (m, 1H), 2.67 (m,
pyrrolo[2,3-d]pyrimidine- [4H), 2.92 (m, 4H), 3.79 (s,
2-carbonitrile 2H), 4.05 (t, 2H), 4.39 (s,
2H), 6.58 (s, 1H), 6.78 (m,
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7- 21N~- Q381404 [ 4- (2- CDC13, 300 MHz: 1.02 (s, abi methyl ani no- et hoxy)-911),
1.6-1-85 (m 411), phenyl]-piperidin-1-2.15 (m 211), 2.34 (s, 611),
ylmethyl)-7-(2,2-2.46 (m 111), 2.72 (t, 211), dinethyl- propyl) =7TH 2.
211), 3.78 (s, 211), pyrrol 0[2 3 d] pyr| m di ne- 4. 04 (t 2H) 4.38 (s, 211),
2- car bog op —E 2Tt %% 111).
ML1' : 30(\) MHz {L 03 ~- -SH) 712&'“ lﬁ) 888‘ :
ADi met h QN 0 1 % W 503
0- 9phen 1CBS T, 30Q }1 0?{'_;:2 2-(m
1H), 2. 13H), r 2 4.08
PYrrolo ; . Ten A2 43k 2H).e( | . 4H)
7.17 (t _ H) . \Wimetliyl-propylBBH 4- [ 32.62 GBDIHR 2,950, Mz | 1. 03
(s, Di @am no- et hoxy) - 9H) , |prrélo[2,3-dIpyrimidihg- |SFHY, 3.80 (s, 2H), 5.06 (m,
opheny}1-piperidin-l- (m 21 ladaftonile O11), 2. 86D, MATTBLAR) BiSE 621 2, (1
2H), 2. ( 311), 3.80 di netjhyl - propyl)-7H (s, m)l)égga(ng }()t71 4,41
pyffol o ]pyr| m di ne-(s, 411), 6.58 (s, 111), ([ﬁ,ﬁ{) 883, q_ﬁltrl e6. 95
(m242K? 7 (m 2H, 8.88 (4, 1H) MH © 475, . 503.
7 N\ NI~ Lf/l L4 iks) DCLII Iallll "\I'\C :\vl:l
et hoxy) -pﬁan | 7@) i n- 911) )1'( y ??Fm '?' y 300 MHz: 1.02 (s,
1-yl met hyl ) - 411), AW4r ethy d| met q;gsg%»% 134 (m
111), 2|67 (rn pyn: oI o[ 2, 3-d] p?lPPFﬁzﬂl'}rdf xyl2. 4 (5.3H)p2 85
2-carbofitri]e21l), 4.06 (t, Zphenyllspiperidio;I- 28(m. 9H), 2.82 (t, 2H),
ylmethyD)-7H-pyrrolo[2,3- |2.92 (m, 2H), 3.79 (s, 2H),
QoL d]pyrimidine-2- 4.10 (t, 2H), 4.38 (s, 2H),
Wy carbonitrile 6.58 (s, 1H), 6.84 (d, 2H),
7.12 (d, 2H), 8.88 (s, 1H).
MH*: 530.
7-28 NN 0\ 7-(2,2-Dimethyl-propyD-6-{CDCl3, 300 MHz: 1.02 (s,
“Ne~g (4-{3-[2-(4-methyl- 9H), 1.6-1,9 (m, 4H), 2.15
piperazin-1-yl)-ethoxy}- {(m, 2H), 2.31 (s, 3H), 2.4-
phenyl}-piperidin-1- 2.8 (m, 9H), 2.82 (s, 2H),
ylmethyl)-7H-pyrrolo[2,3- [2.93 (m, 2H), 3.79 (s, 2H),
d]pyrimidine-2- 4.09 (m, 2H), 4.38 (s, 2H),
carbonitrile 6.57 (s, 1H), 6.7-6.85 (m,
3H), 7.20 (t. 1H), 8.88 (s,
1H). MH": 530.
7-29 7-(2,2-Dimethyl-propyD)-6-|CDCls, 300 MHz: 1.02 (s,
Q (4-{2-{2-(4-methyl- 9H), 1.6-1.9 (m, 4H), 2.16
Y piperazin-1-yl)-ethoxy]- |(m, 2H), 2.32 (s, 3H), 2.3-
NS phenyl)-piperidin-1- [2.8 (m, 8H), 2.85 (t, 2HD),
o ’ ylmethyl)-7H-pyrrolo(2,3- 12.93 (m, 3H), 3.80 (s, 2H),
. d]pyrimidine-2- 4.12 (m, 2H), 4.41 (s, 2H),
carbonitrile 6.58 (s, 1H), 6.83 (d, 1H),
6.93 (t, 1H), 7.16 (m, 2H),
_ 8.89 (s, 1H). MH": 530,
730 [ NN 7-(2,2-Dimethyl-propyl)-6-|{CDCl;, 300 MHz: 1.01 (s,
LNA~LO (4-{4-[3-(4-methyl- 9H), 1.6-1.85 (m, 4H),
CL piperazin-1-yl)-propoxyl- |1.96 (m, 2H), 2.15 (m, _
phenyl}-piperidin-1- 2H), 2.30 (s, 3H), 2.35-
ylmethyl)-7H-pyrrolo[2,3- |2.65 (m, 11H), 2.90 (m,
d]pyrimidine-2-- 2H), 3.79 (s, 2H), 3.88 (t,
carbonitrile 2H), 4.38 (s, 2H), 6.57 (s,
1H), 6.82 (d, 2H), 7.11 (d,
2H), 8.87 (s, 1H). MH":
544
7-31 NN 7-(2,2-Dimethyl-propyl)-6-|CDCl;, 300 MHz: 1 02 (s,
- O‘O\ (4-{3-[3-(4-methyl- 9H), 1.6-1.9 (m, 4H), 1.97
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211), 64.571HA 1116.83 (d, 211), 7.12 (d, 2H), 8.88 (s, 111). MH: 503.
7-2564413-(2-Di et hyl am no- CDC13, 300 MHz: 1.02 (s, "-N 2 1 FEB 2006
et hoxy) - phenyl ] - pi peridin-911), 1.08 (t, 611), 1.6-1.9
- 0~1-vyl rrethyll-? (2, 2- (m 411) 2.16 (m 211), d| rrethyl propyl) 7TH-2.48 (m
111), Z—67 (T pyrrotrof2,3-d] Lt - . 1:::\
2-carbdgnitrifl e2H), 4.05 (t, ﬁ; m 97
4- 32121A 2 1 FEB 2006 311), B ”5 (m'2§§
7-266- 1j4- [ 2-|( 2- Di et hyl am no- A o
pet hoxy)-l[ohegw ] - pi p)éri di n- 91]dipysimidine-¢- " 51 1 (8. 3H)y 4.00 (¢, 2H), 4.38
Crol-yilnet hyl )-7- (2, 2-(m 411)carbonitrile iy ' 211) . 638 (3 \H) 6.781p. 69 (m
411), 2.95 (Jm pyrrol o[ 2,3-d] pyri m di ne-511), 3. § ), 220 (¢, 1H), 888 m
2-carbdnitrifl e211), 4.39 (s, 211), 6,58 (s, 111) l(sp1BBB :544.1), 7.417 (m
211), 4782 (s, MH © 5031742 2 Dindethyd-prépd; ms{mm y3000MBI2y 104 6- [CDCL 3,
300 M 1. G2 (SNK(4 {4-[ 2- (4(aop-[BH4-Mibdtiyl- 1. 6- ] mm D (m24hy,
pi per aZji n- 1-lyl) ot hoxy] (m 234; i,n312y(.'i,mé&,‘%§.. o (m, 2H), 2.23 (m,
phenyl }-pipgrigin-1-2.8 (m 91 yB- 'ln-71-1 , 35 3 4-
yl met hyil )-7Hlﬂrrol o[ 2 3-2.92 ﬁ? -y ?olﬁ%’- g)jlgtgg (Zﬁ? - 2-4.10
(t, 211, 4. 211) car bg ] .&g. S,v I1] 12 (d,
211), 9 88 (s' 1H) d)pyrimidine-2- 3 (s,
| carbonitrile 6.79 (s, 1H), 6 88 (m, 2H)
7.14 (m, 2H), 8.96 (s, 1H).
MH": 544,
i 7-33 C,’(\/Otl 7-(2,2-Dimethyl-propyl)-6-|CDCh, 300 MHz: 1.02 (s,
AT {4-[4-(2-pyrrolidin-1-yl- |9H), 1.6-1.9 (m, 8H), 2.15
ethoxy)-phenyl]-piperidin- |(m, 2H), 2.46 (m, 1H),
1-ylmethyl}-7H- 2.66 (m, 4H), 2.83 (m,
pyrrolo{2,3-d]pyrimidine- |4H), 3.79 (s, 2H), 4.12 (t,
2-carbonitrile 2H), 4.38 (s, 2H), 6.57 (s,
1H), 6.85 (d, 2H), 7.11 (d,
2H), 8.87 (s, 1H). MH":
501.
7-34 O 7-(2,2-Dimethyl-propyl)-6-|CDCls, 300 MHz: 1.02 (s,
N {4-[3-(2-pyrrolidin-1-yl- |9H), 1.6-1.9 (m, 8H), 2.15
O‘Q ethoxy)-phenyl]-piperidin- {(m, 2H), 2.48 (m, 1H),
1-ylmethyl}-7H- 2.62 (m, 4H), 2.91 (m,
pyrrolo[2,3-d]pyrimidine- [4H), 3.79 (s, 2H), 4.10 (¢,
2-carbonitrile 2H), 4.39 (s, 2H), 6.58 (s,
1H), 6.77 (m, 3H), 7.20 (t,
. 1H), 8.88 (s, 1H). MH":
' 501.
-t 7-35 7-(2,2-Dimethyl-propyl)-6-|CDCls, 300 MHz: 1.02 (s,
Q {4-[2-(2-pyrrolidin-1-yl- |9H), 1.6-1.95 (m, 8H),
CN s ethoxy)-phenyl]-piperidin- {2.16 (m, 2H), 2.74 (m,
1-ylmethyl}-7H- 4H), 2.95 (m, SH), 3.80 (s,
pyrrolo{2,3-d}pyrimidine- |2H), 4.16 (m, 2H), 4.40 (s,
2-carbonitrile 2H), 6.58 (s, 1H), 6.88 (m,
2H), 7.16 (m, 2H), 8.88 (s,
1H). MH*; 501.
7-36 |0, 7-(2,2-Dimethyl-propyl)-6-{CDCl, 300 MHz: 1.02 (s,
t’» Q [4-(2-{3-[4-(2-hydroxy- |9H), 1.26 (m, 2H), 1.6-1.9
N ethyl)-piperazin-1-yl]-  [(m, 4H), 2.00 (m, 2H),
N0 propoxy}-phenyl)- 2.17 (m, 2H), 2.56 (m,
piperidin-1-ylmethyl]-7H- {10H), 2.93 (m, 3H), 3.74
pyrrolo[2,3-d]pyrimidine- |(m, 2H), 3.91 (s, 2H), 4.02
2-carbonitrile (t, 2H), 4.41 (s, 2H), 6.59
(s, 1H), 6.84 (d, 1H), 6.92
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VH : 530. 37 (2, 2-Di net hyl - propyl )-6-CDC13, 300 MHz: 1.02 (s,

t ~N-" o(ﬁ%@zf (4-methyl -911), 1.6-1,9 (m 4H), 2.15 2 1 FEB 2006

pi peridin-1-yl)-ethoxy]-(m 211), 2.31 (s, 311), 2.4-

phenyl } - p| peridin-1-2.8 (m 911), 2.82 (s, 211),

ylmethyP ) =Z11-pyrrolof2 3-2 03 (m 211) .3 79 (s __21) rl]n\/rimrllnp 2-4.09

(m 211), 4.B8 (s, 211), carb nitrile6.57 (s, 111§t 18),7-4. @s 2H, 8.8 L), 7.20

(t. 1H| 8.8B (s. IM MR*:::530. 7.297- (2, 2- Dinet His 15).MH 5B cDAl 3] 300

MHz: 1.02 (s, (4-{2-[2-(4- rrethyl-911), 1.6-1.9 (in, 4H), 2.16 _ r-

-/ -opi peri zin-1-YDethoxy]-(m 211), 2.32 (s, 314), 2.3-

phenyl } - pi peri di n-1-18 (m 811), 2.85 (t, 211),

yl met hylklgg/H pyrrol o[ 2,3-2.93 (m 311), 3.80 (s, 211), d]pyrinmdine-2-4.12

(m 21) 441 (s, 211) carbonltr|Ie6 58l(s 1H), _6.§§(d, 11), Els.gg(t,
‘_.‘ VIBR0-(04 ! . 1 gec-3 thyl}- /4~

Dyt Bd idines2-¢arberifpile 3, : 1.01 (s,
(4 {4 [ 3-(4- rrethyl 911) 1 6 1 85 (m 411), piperizin-1-yl)-propoxy]-1.96
(m 211), 2.15 (m phenyl}-iperidin-1-211), 2.30 (s, 311), 2.35-
yl met hyl ) - 7H pyrrol o[ 2, 3>~ (m 1111), 2.90 (m d]pyrimdine-2-211), 3.79
(s, 211), 3.88 (t, carbo e2H), 4.38 (s, 211), 6.57 (s, 111), 6.82 (d
211), 7.11 (d, 211), 8. & 1H). MA : 544 CDC13, 300 MHz: 1.02 (s,
-

7- (2, 2- D net hyl - propyl ) - 6- N
%NJ\N

A. 4-Oxo-piperidine- boxylic acid tert-butyl ester

NaOH
o) Dioxane/H,0
RT, 18h

N, ®op0 ©
() o

To a solution of piperidin-4-one.H;O0.HCI (86.9g, 0.57 mol) in dioxane/H,O (600ml/400ml), di-t-
butyl dicarbonate (135.9g, 0.62 mol) and NaOH (47.5g, 1.18 mol) are added at ambient
temperature. The reaction mixture is stirred at ambient temperature for 18 h. After removal of the
solvent, the residue is extracted with CH>Cl, and the combined extracts are washed with brine,
dried over magnesium sulfate, concentrated to give yellow solid.

Yield: quant.

'H-NMR (400MHz, 5, CDCl) : 1.50 (s, 9H), 2.44 (¢, 4H), 3.72 (t, 4H)

(NH,),CO, Q

°© NaCN | H,?_

N_O

Wcl; X MeOHH,0 0 N*go\ﬁ
RT, 18h



(4-rreth_%z’lj¥1é-31ol 1(46-1[34H) 319 (y, - . -{ -, . 981
4-32121 EB 2006 pi perazin-1-yl)-propoxy]-(m 2H), 2 15 (m 212)1FEB 2006
phenyl ) -pi perH n-1-2.31 (s, 313). 2.3-2.7 (m

yl et hyl ) - 7H—pyrro| o[ 2, 3- 1111) 2.82 (m 213) 3. 80 d] pyri mi di ne-2-(s, 2H),
4.00 (t, 213), 4, b | 6. 58, 6, 75 3 7.20
(t, 1H) 8.88 (&
MHz:- 1.04

To a solution of 4-oxo-piperidine-1-carboxylic acid tert-butyl ester (30.0g, 151 mmol) in MeOH
(100 ml), H,O (40 ml), ammonium carbonate (331 mmol) and sodium cyanide (226 mmol) in H;O
(60 ml) are added successively at ambient temperature. The reaction mixture is stirred at ambient
temperature for 18 h to give precipitates, which are filtered off and washed with H,O and ether on
the filter.

Yield: 88%
'H-NMR (400MHz, 8, DMSO-dg): 1.40 (s, 9H), 1.44-1.51 (m, 2H), 1.63-1.70 (m, 2H), 3.10 (br,

2H), 3.78-3.81 (m, 2H), 8.39 (brs, 1H), 10.7 (br, 1H).
C. 3-Methyl-2.4-dioxo-1,3,8-triaza-spirof4.5]decane-8-carboxylic acid tert-butyl ester

To a solution of 2,4-dioxo-1,3,8-triaza-spiro[4.5]decane-8-carboxylic acid tert-butyl ester (3.60g,
13 mmol) in DMSO (30 ml), Mel (2.27g, 16 mmol) and potassium carbonate (2.40g, 17 mmeo]) are
added at ambient temperature. The mixture is stirred for 18 h at ambient tcmpérature. The reaction
mixture is quenched with water and extracted with AcOEt. The combined extracts are washed with
brine, dried over magnesium sulfate, filtrated and evaporated to afford 3.8g of the desired product.
Yield: quant. Rf=0.60 (CH,Clh:MeOH=10:1).

'H-NMR (400MHz, 6, CDCL): 1.47 (s, 9H), 1.59-1.62 (m, 2H), 1.98-2.04 (m, 2H), 3.03 (s, 3H),
3.18-3.24 (m, 2H), 3.97-4.00 (m, 2H), 6.08 (brs, 1H).

py_g‘_glol 2,3-d]pyrimidine-2-carbonitrile
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(4-(2- [%éﬁ%gwthyl (s, 9H,1.7-1.9 (m 4H), O piperazin-1-yl)-propoxy]-2.01
(m 2H) (m f r- phenyl)-piperidin-1-2H), 2.35 (s, 3H), 2.4-3. % ?E&ilﬂﬂﬁ
yl methyl)-7H pyrrolo[2,3-(m 13H), 3.90 (s, 2H), ) Nd]pyrlmdlne24(] t
211), 4.45 (s, 2H), carbonitrile6.79 (s, 113), 6.88 (m 211), 7.14 (m 2H),
8.96 (s, 1H). M: 544. 7-337- (2 2- D nmet hyl - pr@pyl) 6- CDC13, 300 MHz: 1.02
(s, {4-[4-(2-pyrrolidin-1-yl- H) 1.6-1.9 (mg8H), 2.15

et hoxy) - phenyl ] - pi peri di n-(f1y .46 (mi¥l 1-yhnethyl }-7H 2. 66 (m
413), 2.8 pyrrolo[23d]pyr|#1 ne- 4 9 (s, 2H), 4.12 (t,
2-carboni tyi ), 4.38 (s, 2H), 6.57 (s, .85 (d, 2H), 7.11 (d, 2H),
8.87 (s, L 01, 7-8AT(Z22=bPmet hyl - < 13, 300 MHz: 1.02

s, {4-[3-(Q-DyTHy n- 12y Phofyt® 1.6-1.9 (m 8
f)-jei ho£<y)(phgnyl\$’I ](perld.lyn ( , 2.48 Em 1H)5%%ﬂhyl} TH2.62 (m

413), 2.91 (m pyrrolo[23d] |md|ne 411), 3.79 : 10 (t,
2-carbonitril e2H), 4.39 %809293!!106'?%“(‘% 1H), 6.74tm 31), 7.20 (t, 1H),
8.88 (s, 1H). MN 501.

RT, 4h

To a solution of 3-methyl-2,4-dioxo-1,3,8-triaza-spiro[4.5]decane-8-carboxylic acid tert-butyl
ester (10.0g, 35 mmol) in CH,Ck, (50 ml), TFA (27.2 ml, 353mmol) is added at 0°C. The reaction
mixture is stirred at room temperature for 1h. After removal of the solvent, ether is added to the
residue and amorphase is filtrated and dried (yield: 96 %, Rf=0.21 (CH2ChL:MeOH=10:1)). To the
crude product (10.1g, 34 mmol) in DMSO (100 ml), diisopropy! ethylamine (12.23ml, 70 mmol)
and 6-bromomethyl-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile (7.99g, 26
mmol) are added to the mixture at ambient temperature. The reaction mixture is stirred at ambient
temperature for 4 h, quenched with saturated ammonium chloride and extracted with AcOEt. The
combined extracts are washed with H;;O, brine and dried over magnesium sulfate. The solvent is
concentrated and diethyl ether is added to the residue to give pale yellow solid, which are filtrated
and recrystallized by CH3CN to give the product in 81 % yield.

Rf=0.30 (AcOEt).

'H-NMR (400MHz, §, CDCL): 1.01 (s, 9H), 1.64-1.68 (m, 2H), 2.10-2.17 (m, 2H), 2.24-2.29 (m,
2H), 2.88-2.93 (m, 2H), 3.03 (s, 3H), 3.84 (s, 2H), 4.34 (s, 2H), 5.95 (brs, 1H), 6.59 (s, 1H), 8.91 (s,
1H).

By repeating the procedures described above using appropriate starting materials and conditions the
following compounds of formula I are obtained as identified below in Table 7-5.

O
H1-NJL-E-'R2
o
an,

-
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7-357-( thyl - propyl ) - 6- CDC13, 300 MHz: 1.02 (s,

EAAT

{4-12-( idin-1-yl-9H), 1.6-1.95 (m 8H), CN 1E 0
f Oet hoxy) - phenyl ] -pi peridin-2.16 (m 2H), 2.74 (m 1-ylnmethyl)-7H 4H), ZEBQQ
«(m 5H), -3.80 (s, pyrrolo[2,3-d]pyrimdine-2H), 4.16 (m 2H), 4.40 (s,
2-carbonitril e213), 6.58 (s, 111), 6.88 (m 2 7.16 (m 2H), 8.88 (s, |
. MW 501. 7-360,, 7-(2, 2- Di met hyl - pr og§ammuiz 13, 300 I\/Hz 1.02 (s,
[4-(2-(3-[4-(2-hydroxy-9H), 1.26 (m 213), 1.6-1.9 S
et hiyl ) pi perazin-1-yl]-(m 4H), 2.00°(m 2H), % Opropoxy}-phenyl Y-2.17 (m
2H) , E‘SblﬁhS pi per| di n- 1-yl rret hyI ]-7H10H), 2.93 (m 3H), 3.74
rr ol of2—2-eH-py+reire—rH - — i
a1 (SR B 50 b bR Xsel,vefi 16.92 99 413201@1{84\«‘2) Bn2006 (t,
1H), 7.p7Nery 2R), B d® s, 1H. MH: %74 (NHa2 CB H20 RT,
18h 100}_7- 37
7- (2. 2-DV38tjhyd~pt opyl | - 64( 3- nEOARI - 2. 4] (CDOH)1 0D1]t, BH)AL.01 $9i0HDf 155 1dec- 8
"yl methy] )-7H pyrrol of&. 3{dl pyr i di ne- 2-1068 (A 3H)| 2.08-24.6 (m, 2H), 2.25 (m,
4- Oxo- of perildi ne-1 - far boxy | Heéxaf&ACORREL | R¥D)Y2.89.2192! (nt; RHY 3 4-N@¢Q—|2ﬂ)o3<ggle&H2()
0 :1) (s, 2H), 4.33 (s, 2H), 5.65 (brs, 1H), 6.59
(s, 1H), 8.91 (s, 1H).
17-39 /Y 0.11 (CDCl): 0.89 (d, 6H), 1.01 (s, 9H), 1.62-1.68 (s,
H (n- 2H), 2.06-2.17 (m, 3H), 2.23-2.27 (m, 2H), 2.89-
Hexane:AcOEt=1 | 2.92 (m, 2H), 3.32 (d, 2H), 3.83 (s, 2H), 4.33 (s,
. :1) 2H), 5.60 (brs, 1H), 6.59 (s, 1H), 8.90 (s, 1H).
7-40 N 0.08 (CDCls): 0.32-0.36 (m, 2H), 0.47-0.52 (m, 2H),
H (n- 1.02 (s, 9H), 1.02-1.18 (m, 1H), 1.65-1.68 (m,
Hexane:AcOEt=1 | 2H), 2.10-2.17 (m, 2H), 2.24 (dd, 2H), 2.88-2.94
:1) (m, 2H), 3.37 (d, 2H), 3.39 (s, 2H), 4.34 (s, 2H),
5.85 (brs, 1H), 6.59 (s, 1H), 8.91 (s, 1H)
741} ~ 0.66 (CDChk): 1.01 (s, 9H), 1.65-1.69 (m, 2H), 2.10-
H (CH,Cl;:MeOH= | 2.17 (m, 2H), 2.27 (dd, 2H), 2.88-2.94 (m, 2H),
9:1) 3.84 (s, 2H), 4.11 (dd, 2H), 4.33 (s, 2H), 5.19-
5.23 (m, 2H), 5.75-5.86 (m, 2H), 6.59 (s, 1H),
8.91 (s, 1H)
7-42 /r) 048 (CDCh): 0.94-1.13 (m, 11H), 1.17-1.22 (m, 3H),
H (CH,Cl:MeOH= | 1.60-1.77 (m, 8H), 2.10-2.17 (m, 2H), 2.23-2.28
9:1) (m, 2H), 2.88-2.93 (m, 2H), 3.33 (d, 2H), 3.83 (s,
2H), 4.33 (s, 2H), 5.71 (brs, 1H), 6.5% (s, 1H),
8.91 (s, 1H).
7-43 \AU 0.41 (CDCh): 1.01 (s, 9H), 1.35-1.40 (m, 2H), 1.45-
H (CH;Cl;:MeOH= | 1.50 (m, 4H), 1.65-1.68 (m, 2H), 2.09-2.16 (m,
9:1) 2H), 2.24-2.29 (m, 2H), 2.36-2.44 (m, 4H), 2.52
(t, 2H), 2.88-2.93 (m, 2H), 3.61 (t, 2H), 3.83 (s,
2H), 4.34 (s, 2H), 5.70 (brs 1H), 6.59 (s, 1H),
8.90 (s, 1H).
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RT, 18h %?? O To a solution of piperidin-4-one.H20.HC (86.9g, 0.57 nol)
in di ox% (600ml/ 400m), di-t- butyl dicarbonate (135.99, 0.62 galpER 2006
and NaOH (47.5g, 1.18 nol) are added at anbient tenperature. The reaction
mxture is stirred at ambient tenperature for 18 h. After renoval of the

sol vent tracted-with CERCL2 and the conbined exiracts are
washed i over Reldnesi uh(€RCGAt 4,015 WDad 64t k65 (o, 2H)3.07-
yel l ow |sol i d. .Yie# Hant. ' H NER (4004214 Go, 28DC2.25 (dd, 2HD02.86-2.99H)m, 2H)44
(t, 4H) : FLY4H) 3 Hexane AccHR200 3.82 (57281 4.32 (s, 2H), 4.61 (s, 2H), 5.65 (brs,
2.4-Di B ilr of 4. 51)ecane{ aH)a6.58 Xs; 1), 6:89 (Udde2H),MB4:7.38iner
To a sol uti i geri di ne-|-car o) 8.00¢s;2ENt ert - butyl ester

(30. 0gq, [ (100 m), HZﬁ) (40 nil), ammoni um carbonate (331
nmol ) 226 mmol) in RO (60 m) are added successively

e reaction mAture is stirred at anbient

ilve pr&35pitat § 1CDﬂ13)cH Qs 9H), t1c7024.88f (in, 2218), 2.09-
H2OHand et Her fon (¢AwOHt) | t ef zjg( 89%4. 313N OM1.293 (m,
DMVEO-d6)) . 1.140 (s, $H), 1.44-1.51 (m 2k, Hi (5%3 51@9(15}5 LH),
2H), 3.78-3.181 (m 2H), 8.39 (brs, IH), é(g) s 1 891 s

3- Met hyf - 2. 4 di oxo-1. 3. 8-tfri aza- spi r of 4. c?e hne ca C)x rdH)
tert-butyl_ester VBl p ~WO- RZCO3 O To a sotuttron of
2,4-dioxo-1,3,8-triaza-spiro[ 4. 5] decane-8-carboxylic acid tert-butyl ester
(3.60g, 13 mml) in DVSO (30 m), Mel (2.27g, 16 mmol) and potassium
carbonalfy_%(z.409, 17 mmol ) are added at anbient tenperature. The m xture
is stir (? for 18 h at anbient tenperature. The reaction mxture is
quencheg. (wztbuﬂaﬁ)qrpr sxlrxﬁsm)qc!z Pididkols: ﬁ%{b 1-138-RFRsMA4 STdecary Mﬁ%
washed with brine, dried over gnesi um s ate, filtrated and evaporated
to affofiH ws@o[aﬂ-d]nmmbm-wa;hwmbt Yi el d: quant. Rf=0.60 (CH2Cl 2: MeOH=
10: 1). '"H NWR (400MHz, 6, CDC13): 1.47 (s, 9H), 1.59-1.62 (m 2H),
1.98-2.04 (m 2H), 3.03 (s, 3H),

g f

o

To a solution of 7-(2,2-dimethyl-propyl)-6-(2,4-dioxo-3-propyl-1,3,8-triaza-spiro[4.5]dec-8-
ylmethyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile (0.2g, 0.48 mmol) in DMF (2 ml), NaH (22
mg, 0.55mmol) and Mel (50 01, 0.55mmol) are added at 0°C. The reaction mixture is stirred at
ambient temperature for 4 h, quenched with saturated ammonium chloride and extracted with
AcOEt. The organic layer is washed with brine, dried over magnesium sulfate and filtrated The
combined extracts are concentrated and the residue is purified by column chromatography on silica
gel using CH,Cl:MeOH=25:1 (v/v) and CH;Cl;:MeOH=15:1 (v/v) to give 71 mg of desired
product in 34 % yield.

Rf=0.80 (CH;Cl;:MeOH=9:1).
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3.18-3.%%&2}0%2%0, 3.97-4.00 (m 2H), 6.08 (brs, IH. D 7-(2

-Dinety % )-6-(3-methyl-2 4-dioxo-1 3 8-triaza-svirof4 2 1 FEB 7006
51dec- 8-yl net hyl )-7H pyrrol of 2. 3-dl pyri m di ne-2-carbonitrile 101 |

4-32121A 1. TFAICl i 2. g N-**MDiisopropyl ethylamne DVSO RT, 4h 21

FEB 200 j O

5-met hy! BSMRCROEH S, EDGCH), 090,04: 31,40 (e SHhe 1 87563y 10, L26-304 (m, 280,
s tert - hubyl 2 PRUAT2H)L .89 s, 519), 7199L2.96 (mipAT 13244 @O3H, 3,871 3K¥ 4,32 (¥l 2H)76:60 (s,
353nmol ) i s added at OC. The reaction ‘mxture is stirred at room -

t enper al H).88.9%s, kH). After renoval of the solvent, ether is added to the
resi due and anorphase is filtrated and dried (yield: 96 % Rf=0.21

(CH2CI 2: MeOH=10:1)). To the crude product (10.1g, 34 mmol) in DVSO (100

m ), diisopropyl ethylamne (12.23nml, 70 mmol) and

6- br omonet hyl - 7- (2, 2- di met hyl - propyl ) - 74 pyrrol 9[12, 3-d] pyri m di ne-2- car boni
trile (Bygeppatingtheprpeedurasdescaived above wingapprepriate;stariipgiraateriale aprbeenditions the

The reagty ] ' j ' . [ 4 h, quenched
w'th safoloRingbothtiat St Mrnhlatt o oA R e MR RMIEPEIRE 6,7 0T 0C

extracts are washed with H2O, brine and dried over magnesium sul fate. The
solvent is concentrated and diethyl ether is added to the residue to give

pal e yellow solid, which ar@ filtrated and recrystallized by CH3CN to give
the product in 81 %yi egqi_; =f230 (AcOEt). IH NWR (400MHz, 8, CDC13): 1.01
H)
(

(s, 9H), 1.64-1.68 (m 110-2.17 (m 2H), 2.24-2.29 (m 2H),
2.88-2.93 (m 2H), 3.03 3.84 (s, 2H), 4.34 (s, 2H), 5.95 (brs,
1H), 6.59 (s, 1H), 8.91 (s, . R ON

Formula II
Table 7-6
Expl. Rf (Solvent) 1 ,
| o8 '!‘ 1 ,laz H NMR(400 MHz, O)
747 : 0.24 (CDCl,): 1.02 (s, 9H), 1.62-1.66
CH; CH; (n-Hexane:AcOEt=1:3) | (m, 2H), 1.96-2.04 (m, 2H),

2.74-2.76 (m, 2H), 2.88-2.96 (m,
5H), 3.01 (s, 3H), 3.88 (s, 2H),
4.32 (s, 2H), 6.61 (s, 1H), 8.90
(s, 1H).
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N "N 10 %ﬁpeati ng the procedures described above using appropriate
startinf ials and conditions the follow ng conpounds of formul @1F
obtained as identified belowin Table 7-5. | 4-32121A Fornula | Table 7-

@r @BE

1 FEB 2006 Epr | | Rf (SoI vent)lH NVR(400 MHz, ) . NoR1R2 7-38i ~0.12(CDC13):
0.91 (nh 1. 01 (s 155 Hn 1n8§é|(_|)m AH) (é&%?_)?ds%é,mgg)ﬂf&z(@
2.25 ( ne: ALCE 2H) 2. 89} 2. 92 , 3.4 )210)8 1102 (s,
. 2H), 4.]33 (sﬂl 2H) --@ﬁ@g (HeHs 1J (nfﬂmnq AcOERy1: 3B1 ®H)( $.581:64 (m, 2H), 1.97-
7-390. 1J1(CDCh) : 0.89°(H, 6H), 1.D1 (s, 9H), 1.62-1.|@08 @n, IN2.78)2.77 (m, 2H),
2.06-2.117 (m] 3H), 2.2B-2.27 (m|2H), 2.89- Hexane:m—m)%ggmemm),
3.32 (d, 2H),[3.83 (s,|2H), 4.33 (s, :1)2H), 5.60 (30 (dlbh), 8P
8.90 (g IH).| 7-400.08(CDC13): 0] 32-0.36 (m 2H), 0.¢%1, 530N Lg (s'
H(n-1.02 (s, PH), 1.02+1.18 (m f11), 1.65-1.68 (m| xane: AcOEt =1211)
2.10-2.17 (mi 211), 2.p4 (dd, 2H, 2.88-2.94 :1)(m . 3.37 (d, 2H), 3. 3
(s, 2H) {s— 585 (bré 1:. 6-59—(5— ;.., §—04L5
7-41. . 676‘%%30 3. oL (Srqq &ﬁé&&w éH (€DG): 052054 m, 28),
H( CH2CI |2: MeOH=2. 17 (m | 2H)S 2 27 (& B%Jé 40167942#%213?-?@@49@;
oH), 4.111 (dd, 2H), 4.B3 (s, 2H)| 5.19- 5 23 (m 2H)L.1%116.(®, 8),(1:63-26] (m,
6.59 (s, 1H),]18.91 (s,| 1H) 7-420]48(CDCI 3): 0. 94- 1|23 kP72104 (m, 2HD72.7522
(m 3H)| H(CH2C12: MeOHE1. 60-1. 77/ (m 8H), 2.10-2. 17 277 (ia,:2H), 2.882.95 @8 SH),
: ) 3.35 (d, 2H), 3.87 (s, 2H), 4.32
(s, 2H), 6.61 (s, 1H), 8.90 (s,
1H).
‘ 7-50 /ﬁ 0.07 (CDClL): 1.01 (s, 9H), 1.59-1.61
F CH; (n-Hexane:AcOEt=1:1) | (m, 2H), 1.95-2.04 (m, 2H),
. 2.73-2.76 (m, 2H), 2.87-2.93 (m,
5H), 3.87 (s, 2H), 4.31 (s, 2H),
4.60 (s, 2H), 6.59 (s, 1H), 6.99
(ddd, 2H), 7.34-7.37 (m, 2H),
8.90 (s, 1H).

TH- imidine-2-carbonitrile

olof2,3-d
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'\IHI\JN’“-&'I\J\I"\I\)I\J@U'HO

‘1) (m 2K, 2.88-2.93 (m 2H), 3.33 (d, 2H), 3.83 (s, 2H), 4.33 (s, 2H),
.71 (bf$2 ?d&, 6.59 (s, 11-1), 8.91 (s, 1H). 7-43~N0.41(CDCL3): 1 €5 7006
H, 1.35-1.40 (m 2H), 1.45- H(CH2Cl2: MeOH=1.50 (m 4H), 1.65-1. 680%1
H, 2.09-2.16 (m 9:1)2H), 2.24-2.29 (m 2H), 2.36-2.44 (m 4H), 2.52 (t,
H, 2.88-2.93 (m 2H), 3.61 (t, 211), 3.83 (s, 2H), 4.34 (s, 2H), 5.70
brs, 1H), 6.59 (s, 111), 8.90 (s, 1H). 103 | 4-32121A 21 F E.B 2006
-440.13(CDCh): 1.01 (s, 9H), 1.61-1.65 (m 2H), 2.07- H(n- 14 (9% 2H) ,
125 (dd, 2H), 2.86-2.91 (m 2H), Hexane:ACCE{=1"3.82 (s; (s, 211),
.61 (s, , 5.65 (brs, :1) 6.58 (s, 1H)P 6.99 (ddd, 7 >34-7. 37
m 2H) ~a8R90 (s, 2H) a.7- MWTQGLCDC13): 1. 9ff5, oH), 1.709. in, 211),
.09- HH t)2. 75 B'2H) -32rram. 280 N oN\ez K88, (in, (s,
H, 4. 2H)_5_ga( 6—58—¢<0 \ 7. 60 (D", 1H), ,
H NN 7- N" Ny
-(2,2-Dimetl$4 propyl) 6-(1-nme -2,4-dioxo-3ujjo_ropyl 1,3,8-triaz piro[ 4
. 5] dec- 8-yl rroth;}@-- 7H pyrrol 0 92, Ad] pyri ni di neTBAcarbonitrile To/a
sol ution of

7-(2,2-di met hyl - propyl ) - 6- (2, 4- di oxo- 3-propyl -1, 3, 8-tri aza-spiro[ 4. 5] dec- 8-
yl met hyl ) - 7H pyrrol o[ 2, 3-d] pyri m di ne-2-carbonitrile (0.2g, 0.48 nmmol) in
DVF (2 mb)a soitfdn(of3-methyl-2,45di6%6:1)3, @&ﬁzh@bn&[ﬁ@]@c&nﬁsmﬂc adie t@t@@ﬁ@l 8iter

OC. The reaction mxture is stirred nt tenperature for 4

aenchofl ey 352 saveh do Vil L2 1 et §-9E00ai 808 o propy omide (e Ol
or gani ¢ 4laxbior] $ro"B8RAC"0CT Phd Réhcrith RV % SHRER SR ABiSH feRbEra for 4

fi I trate
quenched with saturated' ammonium clroride and extracted with AcOEt. The organic layer is

| washed with brine, dried over magnesium sulfate and filtrated. To a solution of 3-methyl-2,4-dioxo-
1-propyl-1,3,8-triaza-spiro[4.5]decane-8-carboxylic acid tert-butyl ester (3.53 mmol) in CH,;Cl, (5
ml), TFA (5 ml) are added at 0°C. The reaction mixture is stirred at room temperature for 1h. After
removal of the solvent, H;0 is added to the residue and lyophilized. To the crude product (1.5 g,
4.42 mmol) in DMSO (10 ml), potassium carbonate (1.2 g, 8.82 mmol) and 6-bromomethyl-7-(2,2-
dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile (0.7 g, 2.28 mmol) are added to the
mixture at ambient temperature. The reaction mixture is stirred at ambient temperature for 3 h,
qﬁenched with saturated ammonium clroride and extracted with AcOEt. The combined extracts are
washed with H>O, brine and dried over magnesium suifate. The combined extracts are concentrated
and the residue is purified by column chromatography on silica gel using n-hexane:AcOEt=3:1 to
give 386 mg of desired product in 24 % yield.

Rf=0.33 (n-Hexane: AcOEt=1:3)

'H-NMR (400MHz, 5, CDCL): 0.94 (t, 3H), 1.02 (s, 9H), 1.62-1.70 (m, 4H), 1.93-2.01 (m, 2H),
2.74-2.77 (m, 2H), 2.91-3.00 (m, 5H), 3.17 (dd, 2H), 3.87 (s, 2H), 4.32 (5, 2H), 6.62 (s, 1H), 8.90
(s, 1H).

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula ITI are obtained as identified below in Table 7-7.

m-.,:s ? R2
o
N



conbi ned extracts are concentrated and the residue is purified by colum

chronat 4e32dB8hk& on silica gel
CH2C12: MeOH=15:1 (v/v) to give 71 ng of desired product

Rf =0. 80 (CH2CI 2: MeOH=9: 1). 104 |

CDA 3): 0.90 (t, 3H), 1.02 (s, 9H), 1.57-1.68 (m 4H),
S74-2.77 (m 2H), 2.87 (s, 3H), 2.89-2. 9BormiaBE) 6 3

3H), M4: 32 (s, 21i) 6'60 (s, 1H), 8.90 (s, 1H). By r

using CH2ClI 2: MeOH=25:1 (v/v) and

in 34 %yi e?é.FEB 00e

4-32121A 21 FEB 2006 ' H NVR (400MHz, 8,

1.96-2.04 (m 2H),
.46 (t, 3H), 3.87 (s,
epeating the procedures

descri bed above using appropriate starting materials and conditions the
are obtained as identified belowin Table

fol | ow m@brompounds of fornula 11

7-6. Formula 1l Tahle 7-6 Expl L_Bf (Solvent)l1d NN
7-47-0. pABGHCE3) : | 1. 02| (s, |9H), 1| 6Xield6q CRESw@yantHexanel ke D%H) :
1.96-2. p4Nam [2H)R12. 74-2. @ (m | 2H%) 2.188-2.96 (m %H), 3.01 @Ow . 84
(s, 2H)| 4.32|(s, 2H),|6.61 (s, LH), 8.90 (s, 1H). 105 | 4-32121A 21 FEB
2006 (CPCI3p [0 ©HA d.[611), I.0F (30 9H). I1.6:801. 64 ((CDCH) 0.35-037 (m, 2H),
/w (n- 0.54-0.58 (m, 2H), 1.02 (s,
Hexane:AcOEt= | 9H), 1.17-1.25 (m, 1H), 1.68-
1:3) 1.71 (m, 2H), 2.02-2.09 (m,
2H), 2.74-2.77 (m, 2H), 2.74-
2.99 (m, 2H), 3.01 (s, 3H),
3.16 (d, 2H), 3.88 (s, 2H),
4.33 (s, 2H), 6.61 (s, 1H), 8.90
(s, TH).
7-53 CH, 21 0.08 (CDCh): 1.00 (s, 9H), 1.55-
/\0\ (n- 1.59 (m, 2H), 1.87-1.93 (m,
F Hexane:AcOEt= { 2H), 2.67-2.69 (in, 2H), 2.86-
1:1) 2.92 (m, 2H), 3.06 (s, 3H),

3.84 (5, 2H), 4.29 (s, 2H), 4.51
(s, 2H), 6.56 (s, 1H), 6.99-7.04
(m, 2H), 7.27-7.29 (m, 2H),
8.89 (s, 1H).

1
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OY 0.34 2.08 (m 3H), 274277(m 2H), 7-48:.. ;..

CH3( n- Hebed2821AcOEt =1: 3} :2.88 (s, 3H), 2.89-2. 96 (m 2H) '3.30 (d, 2"Z1FEBZIJUB
3.87 (s, 2H), 4.32 (s, 2H), 6.60 (s, 1H), 8.90 (s, 1H). 7-490.68(CDC
0.32-0.34 (m 2H), CH3(CH2Cl 2: MeOH=9: 1)0 46-0.49 (nt, 2H), 1.02 (s, 9H)
1.13-1.16 (m 1H), 163167(m 2H) 97204(m 2H) 275 277(m
1H)., 8.90 (s, 1H. 7- 500 O?(CDClS) 1.01 (s,. 9H) 1 59 1 61 .

FCH3(n- Hexane: AcOEt =1: 1) (in, 2H), 1.95-2.04 (m 2H), 2.73:2.76 (m 2H),
2.87-2.93 (m 5H), 3.87 (s, 2H), 4.31 (s, 2H), 4.60 (s, 2H), 6.59 (s, 1H),
6.99 (dddg 2H), 7.34-7.37 (m 2H), 8.90 (sq@ . 7-51

7- (2, 2- D- vl - propyl) 6- @cgy hyl - 2, 4.di | -propyl-1.3.8-triaza-spirof4
. 51dec-8 - 7THp3rroldr2. 3-d yPng ' -carbonitrile

7(22D|rre r yl) 6( t hyl - e} |.3.8-triaza-spirof4
. 51dec- 8-yl @et \1/.;|0 Qp\rl/d- yrroF"gE dI pyrim nitrile 106
4-32121A 21 FEB 2006' TFA

To a solution of 2,4-dioxo-1,3,8-triaza-spiro[4.5]decane-8-carboxylic acid tert-butyl ester (3g, 11.1

mmol) in DMF (10 ml), (Boc):O (4.9g, 22.2 mmol) andltriethyl amine (3.1 ml, 22.2 mmol) are

added at ambient temperature. The mixture is stirred for 18 h at ambient temperature. The reaction

- mixture is quenched with water and extracted with AcOEt. The combined extracts are washed with
. brine, dried over magnesium sulfate, filtrated and evaporated. AcOEt is added to the residue to give

white powder.

Yield: 2.5 g (62%). Rf=0.50 (CH.Cl;:MeOH=10:1).

'H-NMR (400MHz, 8, CDCh): 1.47 (s, 9H), 1.58 (s, 9H), 1.65-1.68 (m, 2H), 2.01-2.07 (m, 2H),
3.22-3.28 (m, 2H), 3.94-3.98 (m, 2H), 6.41 (brs, 1H).

To a solution of 2,4-dioxo-1,3,8-triaza-spiro[4.5]decane-3,8-dicarboxylic acid di-tert-butyl ester
(0.4g, 1.1 mmol) in DMF (8 ml), NaH (80 mg, 2.2 mmo}) and ethyl bromide (166 O], 2.16 mmol)
are added at room temperature. The reaction mixture is stirred at ambient temperature for 15 b,

quenched with saturated ammonium clroride and extracted with AcOEt. The organic layer is
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N N NaH 'rl - "-N TFA To a solution of .

3- met hyH=321214 oxo- 1, 3, 8-t ri aza- spi r o[ 4. 5] decane- 8- car boxylic acid FEB 2006
tert-butyl ester ,(1g, 3.53 mvol) in DVF (10 m), NaH (211 ng, 5.4r’r?'n¥l)lE
and n-propryl bromde (384 ~l, 4.24mol) are added at O0C. The reaction
mxture is stirred at_anbient tenperature for 4 h, quenched with saturated
ammoni uiwashedowith brineyfiriediqvae magnegiym spifaterand filzated.gEe p solutipn of 1 ethyls4rdipxo-

3 ot pytege-yilze S M NAERA B AR PN B (1T B Y A O Rl
aci d t eMEAD(I0yinheae addé¢d3at50° CnTible) reactiofHARhire (i stimed at fdofn (Gmperdturer for AHdAdter
t 0OC. Th ' I Xt ' ti d at ten t for |h. Af
Feroval TEROYH 8 ts g, eftybeiner adicd o she RREd G SEmEIS) doMred ragict i 10 e
crude pwyréia{fgo @lsottibn of'- f:é J_s}/g-tﬁ%zg}fﬁ&mﬂdeéahe-zm&iaﬁé (O 052 "8 hfend1} irf

g, 8.82°mmo and 6-br ononet hy ,
di met hy [DM8Op(ll mi); Ipogassinoi o%rbpmtd](é@.ﬂi mgd Drie menadh abd r6-bromometiiyl-7-(2,2-dingshyl-

mol ) are a to 1 Xt ur.e i.ent erature. .The r ti,on .
e o rreyl Tt pitolol 3l ittofe ;s R B Re (A0TH, B Mnfon 3 aldiih "imirrure
amoni Ukirfbidn® tdrifRratiid. Thé Faactietimitthie i6efired atl: hﬁbiemfeh?aduﬁes F6ro% h.Squdhéhed with
washed with H2O, brine and dried over magnesi um sul fate. The conbi ned

ext r act satgrated-ammenium clserideapsl exteactedswith AcQEtpThe combingd extspetsnare washed with

s r e HOh e A “drpdSByed ragtith, b Y Ctbined chubls o KonoffiBectl a8 e
8, CDCl 3gsidue. i pufified BilrevetseOphdse préphafativé HILQ 10 @iver0 Mig)of desidélt Brodict(im3.6 %
2H), 2.74-2.77 (m 2H), 2.91-3.00 (in, 5H), 3.17 (dd, 2H), 3.87 (s, 2H),
4.32 (syied1) 6.62 (s, 1H), 8.90 (s, 1H). By repeating the procedures

descri bgg_g > 141S) Qpfy ate starting materials and conditions the
-0 kROARBBICh

foll owi Ng €O alll are obtained as identified belowin

Tabl e 7-'A-NMR (408R{HZDSNCDQls)--NO 1 (3 9H), 112 2-(i3H), .63+ 1.68 ¢in) 2HY, 270922, 1668, 2HN6
2.23-2.28 (m, 2H), 2.88-2.93 (m, 2H), 3.56 (q, 2H), 3.84 (s, 2H), 4.34 (s, 2H), 5.76 (brs, 1H), 6.59
(s, 1H), 8.91 (s, 1H) '

-

-~

By repeating the procedures described above using appropriate starting materials and conditions the
following compounds of forrnula III are obtained as identified below in Table 7-8.

o

. m-N)L -R2
.- | | o)%\‘
/N
%NJ\Q\"
Formula II1
- Table 7-8
Expl | | Yield Rf (Solvent) lH
No A1 R2 (%) | NMR[(SOO MHz,
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Expl | | Yield Rf (Solvent)1H NMR(400 MHz 0) NoR7R2( %
7- 52cH346213 cpC13): 0.35-0.37 (m 2H), (n-0.54-0.58 (m 2H), 1.02 2 $FEB 2006
Hexane: AcCEt =9H), 1.17-1.25 (m 1H), 1.68- 1:3)1.71 (m 2H), 2.02-2.09 (m
2H), 2.74-2.77 (m 2H), 2.74- 2.99 (m 2H), 3.01 (s, 3H), 3.16 (d, 2H,

3.88 (s,—2H) .4 33 (s 2L 6 61 (s 1H) 8 00 (s 1H)
7-53CH3p10-98( ¢DCL3M: 1.00 (s, 9H),| 14.85-] (n-1.59.28n 2H), |XCDCH: OB1((ty
Hexane: |[AcOEt=2}) , 2.67-2]69 41~ 2H), 2. 86-(ntHeyadeIUEH=130)|, 31D, 0.62(s SHH) ;. | +.
3.84 (s| 2H), 4.29 (s, 2f), 4.51 (4, 2H),| 6.56 (s, 1H), 6.99.61-070(@m 48),1),|
7.27-7.9 (m 211), 8.89{(s, 1H . %-54 2.05-2.17 (im, 2H),
7-(2. 2-Pi met hylj-, yropyl I {6- (1- et hyli- 2. 4- di oxo-1. 3. 8-t ri aza-{25-984 (nloHy;- 8-
ylmeth | Y )-7H{ pyrrolol 2. 3-dlpvrimnidine-2-carbonitrile 10§ 2_&_§§§§ﬂ,ﬁgﬁ)’l
FEB 2006 A. 2.4-Dioxo-1.3.8-triaza-s2iroll. 5l decane- 3. 8-di C%ﬁi@(f}’iﬂ[)%ﬁ%ﬁ'(g,

di -tertfbutyl é¢ster (Boc 2H), 4.34 (s, 2H)

6.22 (brs, 1H), 6.59
(s, 1H), 8.91 (s, 1H).

7-56 H 42 0.22 (CDChL): 0.35-0.37
/V : (n-Hexane:AcOEt=1:3) | (m, 2H), 0.47-0.52
(m, 2H), 1.02 (s, 9H),
1.13-1.19 (m, 1H),
1.65-1.69 (m, 2H),
2.10-2.17 (m, 2H),
2.24-2.30 (m, 2H),
. 2.89-2.93 (m, 2H),
3.37 (d, 2H), 3.83 (s,
2H), 4.34 (s, 2H),
5.88 (br, 1H), 6.59 (s,
1H), 8.91 (s, 1H).

7-57
7-(2,2-Dimethyl-propyl)-6-(2,4-dioxo-3-propyl-1-oxa-3,8-diaza-spiro{4.5])dec-8-ylmethyl)-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile

) |

0

A. 2.4-Dioxo-1-0xa-3,8-diaza-
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[ ﬂ& &g&HN OL'~-NOO,1<ENO 8 ~Np O~ To a solution of
2 4 d|o L} 8-triaza-spirof4. 5]decane 8-carboxylic acid tert-butyl ester
(3g, 11.1 mml) in DVE (10 m), (Boc)20 (4.9g, 22.2 mmwl) and triet Ayl FEB 2008
amne (3.1 mM, 22.2 mmol) are added at anbient tenperature. The m xture is
stirred for 18 h at anbient tenperature. The reaction mxture is quenched
with water and extracted with AcOEt. The conbi ned extracts are washed with
brine, dried over magnesiumsulfate, filtrated and evaporated. AcOEt is

added to th eS|dueto gi e i el dr (62% . Rf=0.50
(CH2Ch: Me NVR (ﬂm()% %ﬁﬁq 1.47 @\f ol.58 (s, 9H),
165168 Ole/ 2R, 3. 22-3. 28 ( )%394398(m
6. 41 (brs 1 ) Cl 02N°°
7 (2 2- Di et hvl - pf op |) 6- (1T@Mﬁ 2. 4-di oxo-1.3.8-triazas
| met hyl ) - 7H  pynr o¥of 2. 3- d] py®*¥ di ne- 2-carbonitrile o
~Br ~ON N TFA NaHOO O HNA)eoncHCI N o ~N U TFA To a sol grfon of
2, 4-di oxo-1, 3, 8-triaza-spi r oOE#I] decane- 3, 8-di carboxylic Bclgl di-tert-butyl
ester (0.4g, 1.1 mmol) in Dkfug8 nm ), NaH (80 ng, 2.2 mmol) and et hyl
brom de (166 ~1, 2.16 mmol) are added at room tenperature. The reaction
.mxture is stirred at anbient tenperature for 15 h, quenched with
saturated ammoniumclroride and extracted with AcOEt. The organic | ayer is

To a solution of 4-oxo-piperidine-1-carboxylic acid benzyl ester (25 g, 0.11 mo)) in EtOH (400 ml),
potassium carbonate (4.4 g, 0.03 mol) and 2-hydroxy-2-methyl-propionitrile (68.5 ml, 0.75 mol) are

rol 4. 51dec- 8-y
-\ ~ox~ NH

added at ambient temperatur-é. The reaction mixture is stirred at ambient temperature for 18 h. After
removal of the solvent, the residue is extracted with AcOEt and the combined extracts are washed
with brine, dried over magnesium sulfate, concentrated to give yellow solid (36.2g). To a solution
of crude yellow solid (36.2 g) in toluene (450 ml), chlorosulfonyl isocyanate (10.3 ml, 0.12 mol)
and triethylamine (18 ml, 0.13 mol) are added at ambient temperature. The reaction mixture is
refluxed for 2.5 h. After removal of the solvent, conc.HCI (30 ml) and EtOH (250 ml) was added to
the residue. The reaction mixture is refluxed for 1.5 h and evaporated down. The reaction mixture is
quenched with water and extracted with AcOEt. The combined extracts are washed with brine,
dried over magnesium sulfate, filtrated and evaporated to afford 24.8g of the desired product.
Yield: 70%.
'H-NMR (400MHz, §, DMSOQ-d5) : 1.47-1.93 (m, 4H), 3.12-3.23 (m, 2H), 3.90-3.96 (mn, 2H), 5.10

- (s, 2H), 7.31-7.38 (m, SH)

1) Bromopropane H
O\FO K2C03
N e

DMSO
N-{o
2) PA/C(10%)
0 0 H2 o
u-{o MeOH

112



109 | 4-32121A 2 1 FEB 2006 washed with brine, dried over magnesi um sul fate
and fil ge32¢1288A To a solution of 1-ethyl-2, 4-dioxo- 1FEB 2006
4i % -trit-Spiro[4.5]decane-3s8-di carboxy acid di-tert-butyl ester (1.21

mml) in 0-hCl2,(p )u TFA (10 m) are added at OC. The reaction m xture is
stirred at roomtenperature for I h. After renoval of the solvent, ethyl

et her | @oaﬂmndmoﬁmmmﬂuga-sgs &ax@sﬁfb[m]d&mm;mwmtbe lk&eP/q244
yi el d. Toasolutlon of l-ethyl-1,3,8-triaza-s @4 5]decane2 dlone(SgO

ng, 0.08 )mWS md), po 5%8115&%2%% d8s gnmob) am rhgomeprppwl)l ml,
d 6-b EPHEB
gpopyl ) r? pyrro o[ 2&%‘:l c?ﬁ g‘ﬁﬁ n%%en%t %mglgprbgerw;%eﬁt?re El‘ §‘8 rsactlon r&ux{u: e s)tu-rggeat
added t ambient tempecateredor lzlhquchctdembb watexraed eXtnactedewith IAmOEnetham(lall(slv)) The
tirred at . a ent te f hed th d
ol o | dEOBHAR R 8 e Mobeirine Ak VS Frapeulimsifp®: HitREaEpopatipied.
H2O, brippg ré&’i‘tﬂle% P\ﬁ‘iﬁ&l\’lﬂl cdl@mh %ﬁ!‘dﬁﬁt§$ﬁfﬂ? &n sﬁ?@gél‘ﬁﬁﬁ'gmeﬂc)ﬁﬁé AROER=21 ?v/v}) to

concentr at ed residue is puril reverse phase prepar ative
to givegh® 2lg2330f dpsized prodpetoiaith: % yield. Bf50.8 ndabmneme@iu%l 1). To white solid (21. 2

He 0
153 1. 4 i 07 PAE g} M08 s za%?C&% oo, pixtos s, S o qmibi
2H), 3. démpetaturtior 13 B4inder H3HAftef thet fifitBationl ie sélveift it bﬁ/ﬁ%orit@i .dowibfd glve. the
IH), 8.91 (s, 1H) By repeating the procedures descri bed above using

appr opr idasieedgreduct.ng naterial s and conditions the follow ng conpounds of
formul a below in Table 7-8. O RlI-Nx -R2 OL
N For oidla, ﬁfﬁ%@@e@@eﬁ?@%m R (Sol vent) 1H NVR(400 Mz, Nol R2(% ")
; IH-NI\/IR (400MHz, 8, DMSO-d6) : 0.83 (t, 3H), 1.56 (q, 2H), 1.68-1.71 (m, 2H), 1.77-1.85 (m,
2H), 2.66-2.73 (m, 2H), 2.88-2.93 (m, 2H)

C. 7-(2,2-Dih1ethyl—propyl)-6~(2,4-dioxo-3-propyl-1-oxa—3,8-diaza—spiro[4.5]dec-8-ylmethy1)-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile

To a solution of 3-propyl-1-oxa-3,8-diaza-spiro[4.5]decane-2,4-dione (332 mg, 1.6 mmol) in
DMSO (4 ml), potassium carbonate (234 mg, 1.7 mmol) and 6-bromomethyl-7-(2,2-dimethyl-
propyl)-7H-pyrrolo{2,3-d]pyrimidine-2-carbonitrile (400 mg, 1.3 mmol) are added to the mixture at
ambient temperature. The reaction mixture is stirred at ambient temperature for 2 h, quenched with
saturated water and extracted with AcOEt. The combined extracts are washed with H;O, brine and
dried over magnesium sulfate. The solvent is concentrated and diethyl ether is added to the residue
to give pale yellow solid, which are filtrated and recrystallized by MeOH to give the product in 81
% yield.
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R 110 4-32121A 2 1 FEB 2006 7-55H4.50.28(CDCI3): 0.91 (t,

| (n- Hexdrd21ABAEL =1: 3)3H), 1.02 (s, 9H), 1.61-1.70 (m 4H), 2.05-2.179(1Reg 56
2H), 2.25-2.31 (m 2H), 2.88-2.93 (m 2H), 3.48 (t, 2H), 3.84 (s, H)2 £BY)
(s, 2H), 6.22 (brs, 1H), 6.59 (s, 1H), 8.91 (s, 1H). 7-56H4.20.22(CDC13):
0.35-0.37 (n-Hexane: AcOEt=1:3)(m 2H), 0.47-0.52 (m 2H), 1.02 (s, 9H),

1. 13- 1. RI=0.60 (A¢QEt)1. 65-1.69 (m 2H), 2.10-2.17 (m 2H) 2.24-2.30 (m 2H),

& oo fs MR @b Bionbng Bt 3, o 6Vmy (g 3y s 1 (R o 2.1

7-(2, 2- | . _
(2 5] de S ey R Ty b o 58 (G BYD (4, 2y Ao 2P o SR 891 G,

2. 4- Di o) - oxa- 3. 8-di aza- sai rol 4. 51decane- 8- car boxvl | ¢ aC| d benzvl ester
111 :

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula I are obtained as identified below in Table 7-9.

Formula I
Table 7-9
Expl | Yield | Rf (Solvent) 1 '

No A %) H NMR(400 MHz, O)
7-58 /\v 46 0.48 (CDCL): 0.36(q, 2H), 0.53(q, 2H),
(n-Hexane:AcOEt=1:1) | 1.01(s, 9H), 1.16-1.20(m, 1H),
L 1.79(d, 2H), 2.13-2.21(m, 2H), 2.81-
i ) ' 2.84(m, 2H), 3.39-341(m, 2H),
" 3.85(s, 2H), 4.33(s, 2H), 6.60(s, 1H),

8.91(s, 1H)

7-59 /\A 7.3 0.44 (CDCly): 0.01-0.05(m, 2H), 0.43-

(overall) { (n-Hexane:AcOEt=1:1) | 0.46(m, 2H), 0.63-0.66(m, 1H),
1.02(s, 9H), 1.54-1.57(m, 2H), 1.76-
1.80(m, 2H), 2.13-2.20(m, 2H), 2.46-
2.52(m, 2H), 2.81-2.83(m, 2H),
3.64(t, 2H), 3.84(s, 2H), 4.33(s, 2H),
6.60(s, 1H), 8.90(s, 1H)

7-60 PN 9.4 0.48 (CDCL). 0.94(d, 6H), 1.01(s, 9H),
(overall) | (n-Hexane:AcOEt=1:1) | 1.50-1.57(m, 2H), 1.76(d, 2H), 2.12-
2.19(m, 2H), 2.45-2.52(m, 2H), 2.80-
2.84(m, 2H), 3.55(t, 2H), 3.84(s, 2H),
4.33(s, 2H), 6.60(s, 1H), 8.90(s, 1H)
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4-32121A 2) Cl SO2NCO Tol uen

reflux 3) concHC

EtOH reflux 21 FEB 2006

To a sol4B2K21Aof 4- oxo- pi peri di ne- 1-carboxylic acid benzyl ester (2529 FEB 2006

0.11 nol

) in EtOH (400 m),
2- hydr oxy- 2- et hyl -

pot assi um car bonate (4.4 g,
propionitrile (68.5 nm,

0.03 nol) and
0.75 nol) are added at anbi ent

tenperature. The reaction mxture is stirred at anbient tenperature for 18
h. Aftedl 7T-etoval efNthg so8genf, the r@3fdue iIs eocmalgyed ml(g,hgm;%nﬁ@,ngﬂ)
t he conlji ned exft racts arfqoveaifel (n-Mekind?ALOEt=1¢Ri e 2 by: Sl _
concentrated tg give yel Ie(ow so)I3 é (36.2g9). To L21)3 ! gﬂga 083 ??\Qf{;
solid (36.2 g) |in toluerje (450 M), chlorosul fon I3’ e (s, 2H).
0.12 nol riethylgmne (18 m, 0.13 nol) arge’ ﬁi&k i

tenperat -eactign—mxtiuteis L . )

the sol\ 30 h20) hnd Et 094450 ni %Be@%ﬂ e HeLJ98D),
The reagq rieveralike ( (n-blexanesAeOER] : Bvjah26-dt30¢md aF), 1.594.67(m, 2H),
reacti of nched Wfth water and extrac.ypd, m{ghz,ﬁg@‘ﬂo(mjna) 2.45-
conbi neg Ished with brine, dried @52 ngq) um, g@dzf@t,g; 2H),
filtrate to affprd 24.8g of the {ond @ladis, 28,
70% ' HH DVBO- d6 '147193(m4 s1 B g%%HS
3.90-3. ¢ . ,

3- Pronvl l azg- |'§ | §. 13&87% gﬁ}wl 058', ,RH)
K200 DYBO 2) Fd/C(lO% (ﬂﬁefl‘e@b FEE‘S'QO'I%TYL 2 09-2.21(m, 3H),

2.46-2.52(d, 2H), 2.80-2.83(m, 2H),
3.35(d, 2H), 3.84(s, 2H), 433G,
2H), 6.60(s, 1H), 8.91(s, 1H)

7-64

0

84
(overall)

0.23
(AcOEY)

(CDClI3): 1.02(s, 9H), 1.38-1.46(m,
6H), 1.80(d, 2H), 2.13-2.20(m, 2H),
2.38(brs, 4H), 2.46-2.60(m, 4H),
2.81-2.82(m, 2H), 3.63(t, 2H), 3.85(s,
2H), 4.34(s, 2H), 6.60(s, 1H), 8.90(s,
1H)

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 7-10 are obtained as identified below in Table 7-10

Q

7-10

g/

CN
7-10

7-65

-
,Ngﬁ

7-Isobutyl-6-(3-methyl-
2,4-dioxo-1,3,8-triaza-
spiro[4.5])dec-8-
ylmethyl)-7H-
pyrrolof2,3-d]pyrimidine-
2-carbonitrile

CDCls, 300 MHz: 0.93 (d, 6H),
1.72 (m, 2H), 2.05-2.45 (m, 5H),
2.97 (m, 2H), 3.03 (s, 3H), 3.80
(m, 2H), 4.25 (d, 2H), 6.46 (m,
1H), 6.59 (bs, 1H), 8.91 (s, 1H).
MH?*: 396.
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To a solution of 2,4-dioxo-|
aci d bede321244t er (24. 4q,
(16.5 gl Q>mmol ) and bronopropane (11 m,
m xture at anbi ent tenperature.

80 mmuol )

120 mew )

The reaction m xture is stirred at

- oxa- 3, 8-di aza-spiro[ 4. 5] decane- 8- car boxyl i c
in DMBO, (240 m ),

pot assi um car bpnAdEd 2006
are added to the

anbi ent

tenperature for 12 h, quenched with water and extracted with AcCEt: ether

(1:1 (vizb. Th opplned extradyssel W t h QDS 300 MP: O\Eﬁf(d 6H),
-~magnesi ym sul f at ed and. lameeY- The; {gs1d Y, i4H)0B21f n¢(72FP)Y
. col urm ¢hromat o rap silica” . 146 t(n?ﬁ-l /80 ¢m,! 1), 3.00
give 21{2g of desired product in I y 3 asn% )': "J;%js.
To whit¢ solid [21.2 g) and 10 ¢ éﬁ?i , 8l %H%IH1H)
reactiop mxturp is stirred at a erature é
After the filtrption, the solvent}|is evaporated dow '9’ (dedilh &89 (s,
product {_Yield. 7ROA\ RE=0Q. 6. (n- hax AcQEt = 10 1) ¢
DVBO- d6)7-670. 83 (tJ' ., 1.56 (q,|6dM{4-(-68-1. 71 (m|CPGla, 31)07MH1: 9@2(0d;. 6H),
2H), 2.66-2.73 (W 2 2. 88- 2. 99Dimpthgigmico-ethoxy)- |1.6-1.9 (m, 4H), 2.18 (m, 2H),
7-(2, 2- Di et hyl } pr opyl) 6- (2, 4- di |phenyi}-piperidin-11 - 032,38, (fn, diH)7 2:3%{s; 6H)42.97
dec- 8-yl met hyl )} 7H pyrrol o 2, 3- dbmthmieab&yWHbmﬂhtm)Q@NﬁOzM 29!8 a
To a solution of 3-propyl-I-oxa-3 §rrg|ofgg. ﬁ%ﬁrﬂ%@]gﬁyq}p-I {s, 219y qrqy
ng, 1.6{mmol) | DMSO (4 m), po Shitrfi@r bonat e g%‘} H} gsm ‘?Hf‘%das (d,
6- br onoiet hyl - 7} (2, 2- di et hyl - H), 7.11 ( (s. 1H).
propyl) {7+ pyrrpl o[ 2, 3-d] pyri m di|ne- 2- carbonltrlle i’_}] g'é E’L%H)rh*?b% rg'
added t & 1-!«5 Iv-n 1‘||rr\ at '\M\ aft-t-araetg it 'r'nvfllrn LC
stirred|& ‘I.ssantn at ure fdB-81A- (Qq@@mmﬂ' A90MHZ: Q82:4d, 5K,
extracted with conbl nd@thoxy}-pbeaylk ¢ was b@ﬁ/ﬁ-tﬁﬁ)ﬂi@ 18 (mcttdh @.18
dried oyer magn um sulfate Thelpipsiridintd -yimethylczntra: 24d), 2035 (ned Hy,12.47 e
is added to the|l residue to give |sobutydH-pyrelo[2,3; |WH),65(g, 4H), 288 do2Hpd
recrystallized py MeCH to give t hd}mrimidine-2-n 81  %[2i96l (¢h, 2H)3 2.7 (32 2R /4.03 (t,
1 FEB 2006 Rf=0| 50 (AcOEt). ' H NNBafbbpiiilevf 1z, S, r £)4.97 93, 21), 634 (s, 1H)]
(s, 9104-1.68 (p, 2H)," (.75.1.79 (m 2H),~2.13- 6.83 (d, 2H), 7.10 (d, 2H), 8.86 (s,
_ 1H). MH": 489.
7-69 Q\ 7-Isobutyi-6-(4-{3-[2-(4- |CDCly, 300 MHz: 0.92 (d, 6H),
./9 methyl-piperazin-1-yl)- [1.6-1.9 (m, 4H), 2.17 (m, 2H},
ethoxy}-phenyl}- 2.29 (s, 3H), 2.3-2,7 (m, 10H),
(N] piperidin-1-yimethyl)-7H-[2.81 (t, 2H), 2.97 (m, 2H), 3.71 (s,
N pyrrolo[2,3-d]pyrimidine- [2H), 4.08 (t, 2H), 4.18 (d, 2H),
2-carbonitrile 6.54 (s, 1H), 6.7-6.85 (m, 3H),
7.19 (t, 1H), 8.86 (s, 1H). MH™:
516.
7-70 Q 7-lsobutyl-6-(4-{3-[3-(4- |CDCls, 300 MHz: 0.92 (d, 6H),
methyl-piperazin-1-yl)- |1.6-2.1 (m, 6H), 2.18 (m, 2H),
F propoxy]-phenyl}- 2.29 (s, 3H), 2.3-2.7 (m, 12H),
N(‘ N piperidin-1-yimethyl)-7H-{2.98 (m, 2H), 2.71 (s, 2H), 2.99 (t,
o pyrrolo[2,3-d]pyrimidine- |2H), 4.28 (d, 2H), 6.54 (s, 1H),
2-carbonitrile 6.7-6.8 (m, 3H), 7.18 {t, 1H), 8.87
(s, 1H). MH*: 530.
7-71 G 7-Isobutyl-6-{4-[4-(2- CDCl,, 300 MHz: 0.94 (d, 6H),
NI O pyrrolidin-1-yl-ethoxy}- |1.6-1.9 (M, 8H), 2.17 (m, 2H),
Cl phenyl]-piperidin-1- 2.36 (m, 1H), 2.47 (m, 1H), 2.70
ylmethyl}-7H- (m, 4H), 2.96 (m, 4H), 3.71 (s,
pyrrolof2,3-djpyrimidine- |2H), 4.12 (1, 2H), 4.27 (d, 2H),
2-carbonitrile 6.55 (s, 1H), 6.85 (d, 2H), 7.12 (d,
2H), 8.87 (s, 1H). MH": 487.

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 7-11 are obtained as identified below in Table 7-11
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2.20 (m 2H), 2.45-2.52 (m 2H), 2.80-2.84 (m 2H), 3.84 (s, 2H), 4.33 (s,
2H), 6. q032121A1H), 8.91 (s, 1H) By repeating the procedures descri ?\?\f 2006
above using appropriate starting materials and conditions the foll E%B
conpounds of fornmula | are obtained as identified belowin Table 7-9. 0 R
AO O/I'N N Forrmula | Table 7-9 Expl "Yiel dRf (Sol vent)1H NVR(400 MHz, d)
.No(% 7-58460.48(CDC13): 0.36(q, 2H), 0.53(q, 2H,

(n-Hexane: AcOEt =1:1) 1. 01(s, 9H), 1.16-1.20(m 1H), 1.79(d, 2H),
2.13-2.21(m 2H), 2.81- 2. m 2H), 3.39-3.41(m 2H), 3.85(s, 2H), 4.33(s,
2H), 6.60(s, 1H), 8.91(s, 1HN\_7- P7 BM0. 44(CDC13): 0.01-0.05(m 2H),
0.43- (overall) (n-Hexane: AcCEt =1} Adim 2H), 0.63-0.66(m 1H), 1.02(s,
OH), 1.54-1.57(m 2H), 1.76- 1.8Q{m ¥H) ,CM 13-2. 20(m 2H), 2.46- 2.52(m
2H), 2.81-2.83(m 2H), 3.64(t, 2 3.84(s, 2H) .33(s, 2H), 6.60(s, 1H),
8.90(s, 1H) 7-609.40.48(CDC13): 0.pP4(d, 6H), 1.701?5, 9H) ,

(overal |l ) (n-Hexane: AcCEt =1:1) 1. .57(m 2H), 1.76(d, 2H), 2.12- 2.19(m
2H), 2.45-2.52(m 2H), 2.80- 2.84( 2H), 3.55(t, 2H), 3.84(s, 2H), 4.33(s,
2H), 6.60(s, 1H), 8.90(s, 1H 114

7-11
7-72 Oy_ 7-(3-Methyl-butyl)-6-(3- |CDCl3, 300 MHz: 1.02 (d, 6H),
’NWJO methyl-2,4-dioxo-1,3,8- [1.70 (m, 5H), 2.13 (m, 2H), 2.35
SN triaza-spiro[4.5)dec-8- |(m, 2H), 2.95 (m, 2H), 3.03 (s,
yimethyl)-7H- 3H), 3.78 (s, 2H), 4.42 (m, 2H),
pyrrolo[2,3-d]pyrimidine- |6.54 (s, 1H), 6.79 (bs, 1H), 8.88
2-carbonitrile (s, 1H). MH": 410.
7-73 |} 6-[4-(4-Methoxy- CDCls, 300 MHz: 1.04 (d, 6H),
phenyi)-piperidin-1- 1.6-1.95 (m, 7H), 2.22 (m, 2H),
1 yimethyl)-7-(3-methyl-  |2.51 (m, 1H), 3.02 (m, 2H), 3.76
- butyl)-7H-pyrrolo[2,3-  [(m, 2H), 3.78 (s, 3H). 4.45 (m,
d]pyrimidine-2- 2H), 6.56 (s, 1H), 6.86 (d, 2H),
carbonitrile - 17.12 (d, 2H), 8.88 (s, 1H). MH*":
418.

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 7-12 are obtained as identified below in Table 7-12

Q

i
N//’I\CN
7-12
7-12
7-74 0\>_ 7-Cyclohexyl-6-(3- CDCls, 300 MHz: 1.3-1.9 (m, 8H),
__N]j methyl-2,4-dioxo-1,3,8- [1.95-2.2 (m, 4H), 2.30 (m, 2H),
triaza-spiro[4.5]dec-8- |2.65 (m, 2H), 2.95 (m, 2H), 3.03
© yimethyl)-7H- (s, 3H), 3.73 (s, 2H), 4.42 (m, 1H),
pyrrolo[2,3-d]pyrimidine- [6.08 (bs, 1H), 6.49 (s, 1H), 8.86
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| 4-32121A 2 1 FEB 2006 7-6113.20.35(CDC13): 1.01(s, 9H), 1.26(t, 3H),
{over al |4-32828Axane: AcOEt =k .f)1.77(d,'2H), 2.04-2.20(m 2H), 2.45- 225¥Em2[ms
2H), 2.81-2.84(m 21-1), 3. 59(q, 2H), 3.84(s, 2H), 4.33(s, 2H), 6.6

1H), 8.90(s, 1H) 7-62M 12.00.44(CDC13): 0.94(1, 31-1), 1.01(s, 9H),
(overall)(n-Hexane: AcOEt=1:1)1.26-1.30(m 21-1), 1.59-1.67(m 21-1),

% g;(g . [2.13-2.20(m_2H), [RedfbonAnfe2(Mm _21- s, TRISMHA @220 2H) ,
13 82(5, 20, 2. 33 . _ TH Rée MHZ 1.4-0- 1.

7- 63(5 59. 4?(( ere): 0.91(d, 6H, Sk M- 1), Dﬁe’y’ m, ')1;‘5%2"2?11'H)
(overal If) (n- ﬁe AcCEt=1:1)1 R ?I'— 3712 %g 98 | H), 3.75
2.46-2.%2(d, {2H), 2.80-2.83(m . && " ' &S %2' 1H
2H,6.605,1H,$E91(s,1H) 7-64- N % 'g ,#&s i L

L) (A 6H), 1.80(d, 2 . 20 2HE: .
(Z?ngg_ %)5 mC_AJt:%,H)? 81-2 g?(m 2H) 3 A3t (;nl-n HiEBB LSH).

21-1), 6.60(s, IlH) 8. 90(s 1H) By repeatl ng t he procedures descrl bed above

compoundgagiei §1FesTbe b BRpRlN Bh of el AP RGO L e afhires, o

CN 7-10 7-10 7-6507-1sobutyl - 6- (3-nmethyl -CDCl 3, 300 MHz: 0.93 (d, 6H),

-N2 4-di oxo-1, 3,8-ttiaza-1.72 (m 2H), 2.05-2.45.(m 5H),
Example 8-1.

6-Benzyl-7-isobutyl-7H-pyrrolo[2, 3-d]pymmdme—2—carbomtrﬂe

A. (5'-’Bromo-2-chloro~pyrimidin-4-yl)-isobutyl-amine

Tt

HN N Cl

To a solution of 5-bromo-2,4-dichloropyrimidine (14.0mmol) in methanol (30ml) is added
isobutylamine (28.0mmo{) at room temperature. The mixture is stirred at room temperature for one
day and diluted with AcOEt. The organic layer is washed with water and brine, dried over sodium
sulfate and concentrated. Chromatography on silica gel (n-hexane and n-hexane: AcOEt=25:1) gives
the product in 78 % yield. Rf=0.52 (n-hexane:AcOEt =4:1)

B. 5-Bromo-4-isobutylamino-pyrimidine-2-carbonitrile
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spiro[4.5]dec-8-2.97 (m 2H), 3,03 (s, 3H), 3.80 Oylnethyl)-7H(m 2H),

4.25 (d4-32821A6.46 (m pyrrolo[2,3-d]pyrimidine-1 H, 6.59 (bs, 1 H)21ﬁ§fﬂﬂﬁ
(s, 1 H. 2-carbonitrileMd :396. 115 4-32121A 21 FEB 2006 7-66%

, 7-1sobutyl-6-[4-(4-CDCl 3, 300 MHz: 0.94 (d, 6H), t,=nethoxyphenyl)-
:-:1.6-2.9 (m .4H), 2.21 (m 2H), \piperidin-1-ylmethyl] 7H2.36 (m 1 H),
2.50 (m 1 H), 3.00 pyrroio[2,3-d]pyrimdine-(m 2H), 3.75 (bs, 2H), 3.79
(s, 2-carbonitrile3H), 4.28 (d, 2H), 6.58 (m 1 H), 6.84 (d, 2H), 7.13 (d,
2H), 8.89 (s, 1 H. M¥: 404. 7-67f 0.C.6-{4-[4-(2-CDCI 3, 300 MHz: 0.92 (d,
6H), , Di et hyl am no- et hoxy) - 1619(m 4H) 218(rn 2H) ,

phenyl] |per|d|n123 %TC Hz
yl met hyﬂg apsojution of (3-brama- hbrpﬁpyﬂzu@m-%yl)-lszah)l Y‘lm (h2mmol) in DMSO (30ml) is

D ot boRAel kRT3 by dnd il ot by tibnic &l 3.7 5qpmop in, o oo

(s, ] 1H) DMM?( lﬁﬁﬁl) ?ﬁﬁﬁn&cn@&ﬁtdwzrheﬁnﬁﬁné ik, stibdell at 15 6C fer- 18h-and-dilueedwiklnACOEL.
1th 1 7-68
The orgoamcl_liayer is washed with water and brine, dried over sodium sulfate and concentrated.
Chromatography on silica gel (n-hexane:AcOEt=25:1, 15:1 and 12:1) gives the product in 84 %

yield. Rf=0.46 (n-hexane: AcOEt =3:1)

_ C. 6-Benzyl-7-isobutyl-7H-pyrrolo[2,3-d)pyrimidine-2-carbonitrile

5-Bromo-4-isobutylamino-pyrimidine-2-carbonitrile (0.39mmol), 3-phenyl-1-propyne (0.78mmol),
dichlorobis(triphenylphosphine)palladium(II) (0.02mmol), copper (I) iodide (0.04mmol) and
triethylamine (1.2mmol) in DMF (3ml) is stirred at 75°C for 2.5h. After the reaction mixture is
treated with saturated ammonium chloride, the mixture is extracted with AcOEt. The organic layer
is washed with brine, dried over magnesium sulfate and evaporated down. The crude product is
applied to a column chromatography on silica gel, which is eluted with following solvents: n-
hexane:AcOEt=10:1 (v/v) and n-hexane:AcOEt=8:1 (v/v). The solvent of the latter effluent is
removed by evaporation and dried in vacuo to afford the title compound. yield 40.6%, Rf=0.53 (n-
hexane: AcOEt=1:1).

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 8-1 are obtained as identified below in Table 8-1.

Q_ffk 6.1

RxN N SN
Table 8-1
| Expl. No. | Rx | Yield (%) | Rf (Solvent) | "H-NMR (400MHz,5) ]
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94H2 . . e (m oxy)-p .06 (t, 6 eny ), ]-- ), .18
pi peri ddd212¥Aet hyl )-7-(m 2H), 2.35 (m 1 H), 2.47 (m 2 1 FEB 1006
i sobut yl - 7H-pyrro| o[2,3-1 H), 2.65 (q, 4H), 2.88 (t, 2H),

d] pyrimdi ne-2-2.96 ( 2H), 2.71 (s, 2H), 4.03 (t, carbonitrile2H), 4.17
(d_2H) . 6.54 (s lH) 6.83 ( 2H) . 7.10 (d, 2H), 8.86 (s, 1 H . M

489, 7-697-1s b‘%t)‘“ J@a- {3- [ 2-[0e5%DC 3, 300 MHz:| (CDE)( @90GEHH), 2.19-2.30(m,

~meghyl - ph.per- A -yl ) 1. 6-1. 9 |((mhedde:ACORIEI(Y) | AHY), 4.02¢d0 2H),4HEn\2H); 2::29
($, 3H), 2:3-2,71 (m 1OH), Npigderidin-1-ylnethyl )l-6/28(s, 189, TA9(d2eH), 7267 (m
2H), 3.71 (s,{ pyrrolo[l2, 3-d] pyr|i m di ne-2H), 4.09 (7L33(&1;|3}[)485¢Qs,(1<1-]) 2H)
2q{carponttriTeG. 54 (S,|[74 H), ©.[g%pS> (M 3H, "% ): 0 91:1)&1@01(

H) 516 - 707-i dobut yl - 6-(
mg p%\//ﬁ pi per az%{-yl H-1.6-2.1 (ﬂ l{egﬁéesAéélngq% %2’2& ;% %DZ‘)
(,, 2.3-P 7 (m 12H) (Npinprldlnlvlmnthvl
(s 2H) 2.99 (t, *
8-3.

7-(2,2-dimethyl-propyl)-6-naphthalen-2-ylmethyl-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile

ey (<

@

A. 2-Prop-2-ynyl-naphthalene

LS
H

To a suspension of Mg powder (5.3mmol} and one piece of iodine in THF (4ml) is added 2-
bromonaphthalene (4.6mmol) in THF (2ml) at room temperature and the mixture is stirred at 85 °C
for 0.5h. Copper(I) bromide (0.32mmol) is added at room temperature then methoxyaliene
(4.6mmol) in THF (3 ml) is added at 0 °C and the mixture is stirred at room temperature for 2 h.
The mixture is poured into saturated ammonium chloride, extracted with AcOEt. The organic layer
is washed with brine, dried over sodium sulfate and concentrated. Chromatography on silica gel (n-
hexane: AcOEt=20:1) gives the product in 18 % yield. Rf=0.5 (n-hexane:AcOEt =10:1)

B. 7-(2,2-Dimethyl-propyl}-6-naphthalen-2-ylmethyl-7H-pyrrolo{2,3-d}pyrimidine-2-carbonitrile

oy (=
K
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pyrrol o[ 2,3-d] pyrimdine-2H), 4.28 (d, 2H); 6.54 (s, 1 H,

2-car bor#-3212146. 7-6.8 (m 3H), 7.18 (t, 1 H, 8.87 (s, 1 H. M: 539.1
7-71r0 i 7- 1 sobut yl - 6-{4- (4- (2-CDCl 3, 300 MHz: 0.94 (d. 6H), N FEB 2006
~pyrrolidin-1-yl-ethoxy)-1.6-1.9 (M 8H), 2.17 (m 2H),
Gohenyl ] -pi peridin-1-2.36 (m IH), 2.47 (m 1H), 2.70 ylmethyl}-7H(m 4H),
2.96 (m 4H), 3.71 (s, pyrrolo[2,3-d]pyrimdine-2H), 4.12 (t, 2H), 4.27 (d

2H), 2- b 't'|6 d, 2 7.12 (d, 12 87 ,
FDI_DM—IQﬁ‘BSBgPrH@II‘Pe W%M@%U&ggﬂé@dvﬁegn bed a(bove u?l) ng apprf)?)r i"at e

starting materials and conditions the follow ng conpounds of fornula 7-11
are obtained as identified belowin Table 7-11 116 4-32121A 7-11 CN 7-11
21 FEB Rf58-4m- mne@@QEéﬁ&yl) butyl) 6- ( 3- CDCI3 300 MHz: 1.02 (d, 6H),
Nrrethyl 2, 4- di oxo- (m 5H), 2.13 (m 2H), 2.35

|Oftri aZH &MR(&PQW@I@G@ ﬁ;l 08, 91D, %I(SnzHBH)%(SZbB §.27(sy 1 Hkb (7136-7.300m, IH),
3.78 (s, H), rro prlmdlne654(s 1 H, 6.79
(bs. 1" 1341858 30u 580 10513 L0im. 2y 8 426, 119 7.

6-[ 4- (4 Met hoxy- CDCI 3, 300 MHz: 1.04 (d 6H) , phenyl) pi peridin-1-1.6-1.95
(m 7H), 2.22 (m 2H), ylnethyl]-7-(3-nmethyl-2.51 (m 1 H), 3.02 (m 2H),
3.76 butBy jepé&tingyher ploo¢Birés desyrild)aboSe Uding appr8pfiate dtarting(materials and conditions the

Dy 02 20098 S 8D Sl L e BB 712 (0 28,

"IJ\KN 8-2

Table 8-2

Rx_ Rf (Solvent) Iy NMR(400 MHz, §)
Expl. ’

No.

(CDCI3)
8-3 0.4 1.08(s, 9H), 4.11(s, 2H), 4.38(s, 2H),

(n-hexane:AcOEt =3:1) | 6.27(s, 1H), 7.26-7.30(m, 1H), 7.47-
7.52(m, 2H), 7.61(br s, 1H), 7.75-7.88(m,
3H), 8.82(s, 1H)

(‘ _ (CDCl3)

(. |84 o 0.54 1.05(s, 9H), 4.02-4.17(m, 6H), 4.23(s,
(n-hexane:AcOEt=1:1) | 2H), 5.80(s, 1H), 6.23(s, 1H), 7.17-

7.22(m, 2H), 7.46-7.51(m, 2H), 8.82(s,

1H)
(CDC13)
8-5 (OD\ 0.31 1.04(s, 9H), 4.06(s, 2H), 4.15(s, 2H),
o (n-hexane:AcOEt=3:1) [ 5.97(s, 2H), 6.28(s, 1H), 6.59-6.65(mn,

2H), 6.75-6.80(m, 1H), 8.84(s, 1H)

3-6.

Ci
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By repeating the procedures described above using appropriate starting

mat er i ads322tiAcondi tions the follow ng conpounds of formula 7-12 argqfgp 2006
obtained as identified belowin Table 7-12 CN 7-12 7-12

7-7407- Cycl ohexyl -6-(3-CDCl 3, 300 MHz: 1.3-1.9 (m 8H),

Nmet hyl - 2, 4-di oxo-1,3,8-1.95-2.2 (m 4H), 2.30 (m 2H),

t r i aza- $pid-Ohldrocthehes)-I-2,BdinfethylPdpyl 27 Hepyrrolo{2)3)-d]lpgrithidife-2roatbonityle/ H- (s,
3H), 3.73 (s, 2H), 4.42 (m 1 H), rrolo 2 3-d rimdine-6.08 (bs, 1 H), 6.49
(s, 1 H, 8.86 117 4-32121A 2 1 FEB 2006 2-carbonitrile(s, 1 H. M¥: 422
7-7507- - -4 %,9)0( i = inget hoxy- phenyl ) -12H),
2.22 (mwglg—bwéogzo&“(%n? H), piper |2%%ﬁg?%’%?m7rﬁ?2 71 (m 2H), 2.98
(m 2H), 3.75 pyrroio[2, 3-d] pydm dine-(s, 3H), 3.79 (s, 2H), 4.67 (m 1 H),
2-carbonitrile6.65 (s,1 H)Br Nd. 2H), 7.10 (d, 2H 8.91 s, 1H MH :430.
Exanpl e 8 describes the prepd|atifon of '

6- benzyl - 7H pyrrol o[ 2. 3- d] Fabge- 2-carbonitril es Exanple 8-1.

6- Benzyl - 7-i sobut yl - 7H pyrr|ol o[ 2, 3-d] pyri m di ne-2-carbonitrile A

(5-Brono- 2- chl or o- pyri m di nﬁ(?l )-isobutyl-am ne To a sol ution of

5-brono- 2, 4-di chl oropyri mdine~(14. Omol ) in nethanol (30ml) is added

i sobutylam ne (28. Ompl) at roomtenperature. The mxture is stirred at
roomtenperature for one day and diluted with AcOEt. The organic |ayer is
washed with water and brine, dried Qver sodium sulfate and concentrated.

Chr gmat ot %W‘WQWTPEQ%;@'I&‘(WYRBW&W@% 3@"”9%1& Mﬁ%) isidded ves the
T e S e S

one day, diluted with AcOEt. The organic layer is washed with water and brine, dried over sodium

sulfate and concentrated. Chromatography on silica gel (n-hexane: AcOEt=30:1 and 3:1) gives the
product in 78 % yield.
Rf=0.62 (n-hexane:AcOEt =3:1)

B. 5-Bromo-4-(2,2-dimethyl-propylamino)-pyrimidine-2-carbonitrile

HNT N SNy

8

To a solution of sodium cyanide(10.4mmol) and 1,4-diazabicyclo[2.2.2]octane(1. Immo}) in
water(2ml) and DMSO(1ml) is added (5-bromo-2-chloro-pyrimidin-4-yl)-(2,2-dimethyl-propyl)-
amine(10.3mmol) in DMSO(17ml) at room temperature. The mixture is stirred at 60 °C for 6h and
diluted with AcOEt. The organic layer is washed with water and brine, dried over sodium sulfate
and concentrated. Chromatography on silica gel (n-hexane:AcOEt=30:1, 10:1 and 3:1) gives the
product in 84 % yield.

Rf=0.46 (n-hexane: AcOEt =3:1)

C. 1-Chloro-4-prop-2-ynyl-benzene

LT
H
Ci



To a solution of (5-bronp-2-chloro-pyrimdin-4-yl)-isobutyl-am ne

(11. 2nmék3212RADNVEO (30m) is added potassium cyanide (22.5mmol) ang gﬁ%m
p-tol uenesul fonic acid (3.75mmol) in DVBQ(17nl) at room tenperatur

m xture is stirred at 75 C for 18h and diluted with AcOEt. The organic

| ayer is washed with water and brine, dried over sodiumsulfate and
concentrated. Chromatography on silica gel (n-hexane: AcOEt=25:1, 15:1 and
12:1) gives the product in 84 % vyield. Rf=0.46 (n-hexane: AcCEt =3:1) C

6- Benzyl - 7-i sobut yl - 7H pyrrol o[ 2, 3-d] pyri m di ne-2-carbonitrile

5- Br onp- 4-i sobut yl am no- pyri m' di ne-2-carbonitrile (0.39rnnol),

3-phenyl -1 -propyne (0. 78mMmo

di chl or (Qnés@‘r W}}Bﬂs@kﬂ QWITIEGPX]}T?HI'BW[@@nﬂpwlm@ﬁﬁﬁeqm{qn}mi‘bd| de
(0.04mmol) and triethylamne (1.2mml) in DWW (3m) is stirred at 75C for
2.5h. After the reaction mxture is treated with saturated anmoni um
chloride, the mxture is egtracted with AcOEt. The organic |ayer is washed
with brine, dried over magnhe and evaporated down. The crude
product is applied to a col o}-ag& on silica gel, which is
eluted with foll ow ng sol vents: AcCEt =10: 1 (v/v) and

n- hexane: AcCEt =8: 1 (v/v). The solvent of ihe | atter effluent is renoved by

evaporation and dried in vacuo to aff the title conpound. yield 40.6%
Rf =0. 53 (n- hexane: AcCEt=1:1). 21 FEB '2006 By repeating the procedures
descri bed above using appropriate starting materials and conditions the

foll ow I )
Tabl o g FERROAES-Somolt- (b itlechy Bhrd Rl T Rine 2 b GBI Altog and 1

4- 32121 AhRra-4aEep-2600 -hareet mmm;)l) umw«ap mm adderorigthybamine(25. 8mmol),

7 1o, ShE) K3kl Shihbh i s by dfbingSpRiaghing ffy Pgmihingey

8- 2Y( n- higxeyea; Thd nbxture 19 dirfed(dt 8028)for £ hahd Hilutttwitly AGGEE The organic layer is
washed with water, saturated ammonium chloride and brine, dried over sodium sulfate and
concentrated. The crude product is purified by chromatography on silica gel (n- -
hexane:AcOEt=25:1, 15:1, 10:1 and 5:1) to give the product in 95 % yield.

'Rf=0.43(n-hexane: AcOEt=3:1)

Iy NMR(400 MHz, CDCI3) 8 1.05(s, 9H), 4.06(s, 2H), 4.19(s, 2H), 6.22(s, 1H), 7.08-7.13(m, 2H),
7.30-7.35(m, 2H), 8.84(s, 1H)

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 8-3 are obtained as identified below in Table 8-3.

Ccl
I\ 3\:__-N 83
lil N
R
Table 8-3
Expl I Rf (SOlvent) lH NMR( 400 MI'IZ, 8)

No.: A
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I 1124, 7.26-7.38(m 3H), 8.82(s, 1H)

7- (2, 2- 4r32RYA- propyl ) - 6- napht hal en- 2-yl net hyl - 7H pyrrol o[ 2, 3- d] pyr i BEmens
2-carbonitrile A 2-Prop-2-ynyl-naphthal ene H To a suspension of My powder
(5.3mmol ) and one piece of iodine in THE (4m) is added 2- brononapht hal ene

(4.6mml ) _in THE (2n]) at roomtenperature and the mxture is stirred at 85
C for P.5h. per(l) rom de (0.32mml) i ¢CBCIRA1.05(s; SHINAGGRID] 41K(sf hen
met hoxypl | ene:| (4. 6rol)| 043 THE - (3 nl) is aeegds 83¢s011D, 31081 U 8o s | -
stirred| gig room Tegper at|umchdxahe: AcOEL=3tNe I gﬁ (i }ﬁ iinlbﬁto glgth at eg
ammoni um chl or} de, tr cted with AcOEt. The™ o anlcfa er I's washed wi th
brine, dried ojver 'sodiunm sul fate and concemptrat ed Chr omat ogr aphy on silida
gel (n-jlhexanel AcCEt=20:11) gives the produdt in 18 %yvield Rf--0.5
(n- hexahe: AcOF (CDCI3): 1.21-1.90(m, 8H), 2.52-2.59(m, |
7- (2, 2- pi net hy| pyI ) - e(nrlaqzmélceﬁt% 1) mpoHY) 4.0644113(mp1 ], 3, 185(5) RHYy 6:3i1¢H, ne
-2-carbp87tril 32121A - This conpound 1H, RD2(d| 2HEY 7330d, 23DUS.BH(s! pH)
8-1}:aboje: 21 =0. 4(n- hexane: AcOEt =3:1) 1H NWVR(400 MHz, CDC13) |S
1.08(s,|9H), 4 , 2H), 4.38(s, 2H), 6.27(s, 1H), 7. 26730(m 1H),
7.47-7.p2(m 2H), 7.61(br s, 1H), 7.75-7.88(m 3H), 8.82(s, 1H By
repeati pg the brocedured described above ugin ' '
materials and fconditions the follow ng coﬂrﬁ% 091¢d 6H) 211823 1émelH),
obt ai nefl as idg ied BeB@ in T 8-2 Tabl ¢ 4820, 2H 4.16G| mpts)zu(-g NMR(ADL
MHz, S)| &8l - ( 1) heXané AGOEOSR: §) S)I';i)l,s(lﬁ' éﬁimg,(ﬁms(?ﬁﬁ? ggsﬁ_BH)H)
(n-hexape: AcO :1)6.47(s, 111), 7.26-7.
7.61(brls, .1H) n-7 (m
. (CDCI3): 0.43-0.58(m, 4H), 1.03-1.17(m,
' 0.35 1H), 4.12(d, 2H), 4.22(s, 2H), 6.29(s, 1H),
8-9 \/ (n-hexane:AcOEt=3:1) | 7,12.7.18(m, 2H), 7.30-7.36(m, 2H), 8.86(s,
1H)
(CDCI3): 1.0-1.22(m, 5H), 1.44-1.52(m,
0.37 2H), 1.66-1.89(m, 4H), 4.03(d, 2H), 4.16(s,
8-10 (n-hexane:AcOEt=3:1) | 2H), 6.26(s, 1H), 7.11-7.16(m, 2H), 7.30-
7.36(m, 2H), 8.84(s, 1H)
(CDCl13): 0.95(d, 6H), 1.49-1.68(m, 3H),
0.31 4.16-4.22(m, 4H), 6.31(s, 1H), 7.11-7.17(m,
8-11 (n-hexane:AcOEt=3:1) | 2H), 7.30-7.37(m, 2H), 8.85(s, 1H)
(CDCI3): 0.8(t, 6H), 1.18-1.42(m, 4H),
0.37 1.77-1.89(m, 1H), 4.09(d, 2H}, 4.16(s, 2H),
8-12 (n-hexane:AcOEt=3:1) | 6.28(s, 1H), 7.11-7.17(m, 2H), 7.30-7.37(m,
2H), 8.86(s, 1H)
8-13.

7-Cyclohexyl-6-[4-(4-methyl-piperazin-1-yl)-benzyl]-7H-pyrrolo[2,3-d)pyrimidine-2-carbonitrile



311), 8.82(s, lH) (CDC13) 8-40.541.05(s, 9H), 4.02-4. 17(m 6H), 4.23(s,

(n- hexarﬂleSZd@lEt 1:1)2H), 5.80(s, 1H), 6.23(s, 1H), 7.17- 7,22(m 2H§ EB 2006
7.46-7.51(m 2H), 8.82(3, 1H) (CDC13) 8-5~0.311.04(s, 9H), 4.06(s 11§
4.15(s, 2H), o(n-hexane: AcOEt=3:1)5.97(s, 211), 6.28(s, 1H), 6.59-6.65(m
2H), 6.75-6.80(m 1H), 8.84(s, 1H) 8-6. C 121 4-32121A

6- (4- Chl or o- benzyl )-7-(2, 2-di net hyl - propyl )-7Hpyrrol o[ 2, 3-d] pyri ni di ne-2-¢
arbonitrjle A

(5- o oreVSSEAR I AP il A 4t R iedecatmieing - -

a sol uti psmﬁmﬁﬂm SHMBY, deffush E@bdnhee (armmbn 2 (R BityigRishhinb R
added neopent | am ne ('25. 5mm| at roomtenperature. The mxture is
st i rr ed biphepyld bmﬁ patladjugn (Hbmtmxp tolyena {Gaal) isi stirred @0H90°Cifiar 3l rAftarithe

concent FEHCRRT f’%ﬁ 8 30 1St otk Y30 e et Bl ol o

gi ves t OB 'no:&mtgama laj@r Bowishedl wnﬁﬁﬁe,&&:ddm»hﬁmgﬂesﬁﬁﬂﬁnfaf@aﬂd e\Bporated
5- Brono-4- (2, 2-di net hyl - propylamno-pyrimdlne -carbonitrile To

sol uti oown *ggqmq; BRPanetds ppRied in g silica ggl column chromatography, which is eluted with

;dgegl ?gé‘lgdr 0 F‘o%(ﬂg%/(?ﬁﬁ%( Sﬂﬁ%fﬁ%e i gﬁ%% 4 Opﬁxﬁp&mimﬂé

anm ne( 1&ﬂ3&mnnmlr¢movedlm¢6’mt1)m ahd driedvint \esepe tedfford thefiiitle cumgound. yieldsi0io%.ed
at 60 Cfor 6h and diluted with AcOEt. The organic |layer is washed with
water and brine, dried over sodiumsulfate and concentr ated.

T M Sy i il i 0

1- Chl or d'el&bvpng popgungds -olf formmiae8-4 are obtained as identified below in Table 8-4.

Dichlorobis(triphenylphosphine)palladium (II) is used instead of palladium (II) acetate for the
synthesis of 8-15. 1,4-Dioxane is used instead of toluene for the syntheses of 8-17 and 8-19 to 8-27.

/ \ N}\::'N
B
R
Table 8-4
f{?l' 5?2 '!‘ Rf (Solvent) IH NMR(400 MHz, §)
. N
~ 0.47 (CDCl): 1.20-1.88(m, 8H), 2.35(s,
8-13 N/\| {CH,Cl:methanol=9:1) | 3H), 2.50-2.60(m, 6H), 3.18-3.21(m,
| k/N 4HD), 4.09(s, 2H), 4.13-4.19(m, 1H),
™~ 6.30(s, 1H), 6.95(d, 2H), 7.02(d, 2H),
8.81(s, 1H)
(CDClL): 1.20-1.45(m,4H), 1.45-
8-14 /\| 0.48 1.75(m, 2H), 1.80-1.90(m, 2H), 2.49-
N\ (n-hexane:AcOEt=1:1) | 2.51(m, 2H), 3.14(t, 4H), 4.10(s, 2H),
4.10-4.20(m, 1H), 6.3(s, 1H), 6.88(d,
2H), 7.09(d, 2H), 8.82(s, 1H)
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H 122 4-32121A 2 1 FEB 2006 D.

6- (4- Chi4828234nzyl ) - 7- (2, 2- di met hyl - propyl ) - 7H-pyrrol o[ 2, 3-d] pyri m di NEER006

arbonitrile & To a solution of

5- brot no- 4- (2, 2-di net hyl - propyl am no) - pyri m di ne-2-carbonitril e(8. 7nmol)

and 1- chl oro-4-prop-2-ynyl-benzene(13.1mmol) in DVF(30 m ) are added .

triethylfam ndg( 25, 8 1), copper[1) iodide(0.87n@@DClgnil56-1.70(m, 2H), 1.78-
ko

di.chl or qi8i1S(t|r i pRenyl pho$p ) ppo.B&di um (1) (O 900 Ri), 20dex 17¢k) SHHoPSR. |-
“The mixtlure ils stlirreg af- f p(CIRCh:MeQH=-:1)ut 22420, SHA2GFL2.600HR 41D Sni C

| ayer i§ waghed w wa| e=—'sat prat ed anmoni um CHL2n, dH), AN (sD2H)) 8.64-AI7264
over sodium qul fate and |concentfated. The crude| pHRE30(s, 1H), §.BS-601@T)

chromat ¢gr aphy on silicalgel (n-|hexane: AcCEt =25 103-156&:;,2151@ glsmqlnﬁ 1) to

give thg pro u 95 Ay eld. [ R =0.43(n-héxank : 5:90(d) 61, 2 TRR2(0HE
MHz, CDCE3)s S OH] ,{ 4. 06(F0.42H), 4. 19(s, 7]-*)02 2:( 2 61(m,
7.08-7.13(m 2H) | 3 - 7] 35M 2HICH,81,M<CH=911)) Py 16.8P6 &_ﬁ)
descri bed abgve ust ap.)ro riatp starting mater ansﬁ%i glg

fol |l ow nng coqpounds of fermula 83 are obtained 3505 %B cﬁ

Tabl e 843 T No— R R(SutVvE
123 4- 37 332137A (}%B 200/ 0.54- 05(s, 9H), (%:E?% 10318 nél. H?ssz-&
0. 432H) | 6.2 ”an- AZcO%Q=1r) 3.89(m, 4H), 4.03(d, 2H), 4.12(s, 2H),

6.30(s, 1H), 6.88-6.92(m, 2H), 7.08-
7.12(m, 2H), 8.83(s, 1H)

(CDCl3 + CDsOD): 1.05(s, 9H), 2.39¢s,
0.46 3H), 2.60-2.70(m, 4H), 3,20-3.28(m,
(CHCl::MeOH=9:1) | 4H), 4.07(s, 2H), 4.14(s, 2H), 6.26(s,
1H), 6.88-6.92(m, 2H), 7.02-7.08(m,
2H), 8.81(s, 1H)

(CDCl3): 0.90(d, 6H), 1.10(d, 6H),
0.61 2.20-2.32(m, 1H), 2.67-2.80(m, 5H),
(CH,Cl;:MeOH=9:1) - | 3,18-3.25(m, 4H), 4.02(d, 2H), 4.09(s,
2H), 6.27(s, 1H), 6.88-6.92(m, 2H),
7.03-7.08(m, 2H), 8.82(s, 1H)

(CDCl3): 0.90(d, 6H), 2.19-2.31(m,
0.56 1H), 2.60-2.82(m, 6H), 3.18-3.28(m,
(CH,C:MeOH=9:1) | 4H), 3.37(s, 3H), 3.53-3.58(m, 2H),
4.02(d, 2H), 4.09(s, 2H), 6.27(s, 1H),
6.87-6.92(m, 2H), 7.03-7.08(m, 2H),

vJ

8-18 @

8-19 /LN ~

8-20 -~ O\/\N/\'

8.82(s, 1H)
(CDCI3): 1.04(s, 9H), 1.09(d, 6H),
8-21 )\N 0.59 2.65-2.76(m, 5H), 3.17-3.23(m, 4H),
/\I (CHCLMeOH=9:1) | 4.06(s, 2H), 4.13(s, 2H), 6.25(s, 1H),

6.88-6.92(m, 2H), 7.02-7.06(m, 2H),
8.81(s, 1H)

(CDCl3): 1.04(s, 9H), 2.60-2.72(m,
0.56 6H), 3.20-3.27(m, 4H), 3.38(s, 3H),
(CH,Cl;2MeOH=9:1) | 3,53-3.58(m, 2H), 4.07(s, 2H), 4.13(s,
2H), 6.24(s, 1H), 6.85-6.91(m, 2H),
7.01-7.06(m, 2H), 8.81(s, 1H)
(CDCI3): 1.04(s, 9H), 3.03-3.09%(m,
0.66 4H), 3.82-3.89(m, 4H), 4.07(s, 2H),
(n-hexane:AcOEt=1:1) | 4.14(s, 2H), 6.24(s, 1H), 6.85-6.91(m,
2H), 7.03-7.09(m, 2H), 8.81(s, 1H)

(CDCI3): 1.04(s, 9H), 2.14(s, 3H),

0.52 3.12-3.22(m, 4H), 3.60-3.65(m, 2H),
(CHC13:MeOH=9:1) | 3.75-3.80(m, 2H), 4.07(s, 2H), 4.14(s,
2H), 6.24(s, 1H), 6.87-6.93(m, 2H),
2.04-710(m, 2H), 8.R2(s THY |

8.22 /0\/\"/\

8-23 Q\ :

8-24 iN /\,
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8- 6(n-hexane: AcCEt =3:1)7.35(m 2H ,

8H) ,
6. 31(s,
2.19- 2.

8- 8(n- h

2.4322139(m (n- hexane: AcOEt =4: 1) 2H) ,
7.33(4 2H),

0.364.02(d, 2H),
2H) .

8-71H), 7.12(d, 2H),
31(m 1H),
exane: AcCFt=3: 1)7.16(m

&84( s,

4.16(s, 2H),
7.30-7.36(m

IH O.
4. 06-
8. 84(s,

24(CDC13): 1.21-1.90(
4.13(m 1H),
1H (CDC13):
6.26(s, 1H),

2H) . 8. 85(s,

0.91(d, 6H),
7.11-

1H) (CDC13):

4.16(s? mﬁﬁ 2006

0. 43- 0.
1H), 8-

(cDbC13)|:

4.

2H) ,
7. 30-

58(m| 4H), 1.03-1.17(m

9(n- hexane: AcCEt $3:1) 7.1
1.0 1.22(m B5HY, 1.44-
16(s,}| 8- 100( n- hexane: AcO
36(n 2H) 8 84(s _1H)

h. 351H), 4. 12(4,
D-7.18(m 2H), 7
1.52(m 10. 372H)
Ft =3: 1) 214), 6. 2
CDC13): 0. 95(d,

209-7. (A2, 8 ZAGNH) 6. 29( S
30-7.36(m 2H), 8.86(s,
1.66-1.89(m 4H), 4.03(d
5(s, 1H), 7.11-7.16(m 2H)
6H), 1.49-1.68(m 3H.

11

)

0.314. ]
8- 11(n-
6H), 1.
8- 12( n-
8. 86(s,
7- Cycl g

642(m 4H) 3L(s,

eddan ﬁ 2Y) ,

18-1.4Z( ¥ ).3 77
ACCE— 6. 28(s,

hexanF
1H) B-13.
- 6-[ 4- (4- net

6. 1

)

hyl - pi p

), 7.11-7.17(m
39152 37(m 2%{)
4

1|'|)

brazi n-1-yl) - ben

7 11- 7 17(

(CDCl3): 1.04(s, 9H), 1.48(s, 9H),
83883517 (rid, ) 15A3.8)(im, JHE (
896, 2HH.14(4,. 21 6:24(s 1H),,
16.8846)92(nd, 0); 70B7.080m, 2H), 1)
8.81(s, 1H)
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(CH,ClL:MeOH=9:1)
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phopphi
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he or ga
apor at e

4HF$I4BIB @9(s 2
3158] AHR$ a@lsm (il )
2h), NSIﬂZ(&z,@{) s Sﬂﬁtlmn
bride, the mxture is

1 J04(s, o), 2.

2.41(s, 3H), 2.58-2.65(m, 2H), 2.7-
2.78(m, 2H), 3.45-3.51(m, 2H), 3.55-
3.62(m, 2H), 4.08(s, 2H), 4.10(s, 2H),
6.26(s, 1H), 6.62-6.68(m, 2H), 6.97-
7.02(m, 2H), 8.81(s, 1H)

s

To a solution of (4-prop-2-ynyl-phenyl)-methanol (10mmol) and 5-bromo-4-cyclohexylamino-
pyrimidine-2-carbonitrile (7mmol) in DMF (20ml) are added triethylamine (21mmol) ,
dichlorobis(triphenylphosphine)palladium (II) (0.35mmol) and copper (1) iodide (0.7mmeol). The
reaction mixture is heated at 85 °C ca. for 2 h. The reaction mixture is quenched with saturated
ammonium chloride and extracted with AcOEt. The organic layer is washed with brine and then
dried over sodium sulfate and concentrated under vacuum to give 2.6g of crude product, which is
purified by silica gel column chromatography. Yield 58%.

-

By repeating the procedures described above using appropriate starting materials and conditions the
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down. The crude product is applied to a silica gel colum chromat ography,
which i s4-320%dd with follow ng solvents: 2% MeOH in CH2ClI 2 and 3% WB 06
CH2Cl 2. The solvent of the latter effluent is renoved by evaporati

dried in vacuo to afford the title conpound. yield 40.0% By repeating the
procedures described above using appropriate starting materials and

condi t i oBowing cofnpbinmisiaf oramulp 8+5nals oblairied amidentified below inMabler®ss. as
identified belowin Table 8-4. Dichlorobis(triphenyl phosphine)pall adi um
(I'l) is used instead of palladium (1l) acetate for the synthesis of 8-15.
1, 4-Di oxane i s used inagead of toI uene for the syntheses of 8-17 and 8-19
to 8-27. RL Table 8-4 R2 RIRF (Solvent)lH NVR(400 MHz, 8) RL N

8-130. 47 (CDCI3): 1.20-1, 7350, (0202 methanol =011) . 3h,
2.50-2.60(m 6H, 3.18-3.21 ) o% 4.13-4.19(m 1H), 6.30(s,
(\ b 14’ 45 COC13)-

1H), 6.95(d, 2H), 7.02(d, 2H), %ﬁm
1.20-1.45(m 4H), 1.45- 1.75(m 1. 80 1.90(m 2H), 2.49-

N( n- hexane: AcOEt =1: 1) 2. 51(m 2H), 3.14(t, 4H) 4.10(s, 2H), 4.10-4.20(m
1H), 6.3(s, 1H), 6.88(d, 2H), 7.09(d, ﬁmj & 82(s, 1H) 125 4-32121A 21 FEB
2006 (CDC13): 1.56-1.70(m 2H), 1.78- &R, 39, 1.90(m 2H), 2.03.2.17(m
2H), 2. 3Exp QR C12: MeQrRESOIven®)2(m 5H) | 1 7 3.19- 3.22(m
a4 1%a, l2h), 4. 64-4(72(an # KRB MR, )

(CDC13): 1.15-1.45(m, 4H), 1.5-1.9(m, 4H),
8-28 0.1 2.49-2.61(m, 2H), 4.08-4.2(m, 1H), 4.18(s, 2H),
(n-hexane:AcOEt=4:1) | 4,71(d, 2H), 6.32(s, 1H), 7.19%(d, 2H), 7.35(d,
2H), 8.83(s, 1H)

(CDCI3): 1.05(s, 9H), 1.70-1.76(m, 1H), 4.07(s,

8-29 0.31 2H), 4.22(s, 2H), 4.72(d, 2H), 6.24(s, 1H),
(n-hexane:AcOEt:l:l). 7.16(d, 2H), 7.36(d, 2H), 8.82(s, 1H)

8-30.
6-(4-Bromomethyl-benzyl)-7-cyclohexyl-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile

N

/
3

To a solution of 7-cyclohexyl-6-(4-hydroxymethyl-benzyl)-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile (0.43mmol) in' CH,C} (5ml), triphenylphosphine (0.47mmol) and carbontetrabromide
(0.47mmol) are added at 0°C under nitrogen. The reaction mixture is stirred at 0°C for 1h and at
room temperature for 1h. The crude product is applied to a column of silica gel, which is eluted
with following solvents: n-hexane: AcQEt=10:1 (v/v}, n-hexane:AcOEt=8:1 (v/v) and n-
hexane:AcOEt=5:1 (v/v). The solvent of the latter effluent is removed by evaporation and dried in
vacuo to afford the title compound. yield 73.9%, Rf=0.72 (n-hexane:AcOEt=1:1).
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1H), 6.30(s, 1H), 6.88-6.91(m 2H), 7.03-7. m, 8.82(k 1 (CDC13): 0.90(4
6H), 2. B32121a(m 8-16N Y0.45 1H), 2.36(s, 3H), 2.55-2.61(m 41), 1 2006
\ (CH2C 2: MeOH=9: 1) 3. 19-3. 22(m 410, 4.02(d, 2H), 4.09(s, 2H), 6. 27(3, Flﬁ-% ,
6.88-6.92(m 21-1), 7.05-7.10(m , 8.82(s, 1H) 8-17/0.54(CDC13+DV5O &J:
0.91(d, 6H, 2.20- 2.31(m 1H), 3.10-3.18(m 4H), 3.82-

Yl (n-hexane: AcOEt =1:1)3.89(m 4H), 4.03(d, 21, 4.12(s, 2H), 6.30(s, 1H),

?: ggigﬁﬁewaz%gb%pr%gguw%gn@dﬁﬁ% u§ﬂl§| |51|J gaa%g sthgg%(r%%g 1als and Gonamions the

N( CH2Cl Z, f]@\qﬁg%oilﬂpﬂﬁﬂds of f8rfindla 8251&}, obﬂnnl',ﬂ(zﬁ ade%l‘hed &18@(15 ,Taﬂié')s 66. 88-6.92(m
7.02-7.08(m "2H), 8.81(s, (CDC13): 0. o(d, 6H), 8-19N

YO 61 2.20-2.32(m 111), 2. 67 2. 80(m 511)

~NNI (CH2Cl 2: MeOH=9: 1) 3. 18-3.25(m 4H), 4.02(d, 2H), 4.09(s, 211), 6.27(s,
1H), 6.88-6.92(m 2H)Br-A 03-7.08(m 2H), 8.82(s, 1H .~N-~ 0.56 (CDC13):
0.90(d, 6H), 2.19-2.31( -20~r ~( CH2C12: MeOH=9: 1) 1H), 2.60-2.82(m 613),
3.18-3.28(m 4H), 3.37( 0, 3.53-3.58(m 2H); 4.02(d, 2H), 4.09(s, 2H),
6.27(s, 1H),

N/
RXN -5 N
8-6
Table 8-6
Expl. |Rx “{ Rf (Solvent) "H-NMR(400MHz, &)
No.
0.72 (CDCly): 1.19-1.85(m, 8H), 2.51-2.58(m, 2H), 4.07-
8-30 \O (n-hexane:AcOEt=1:1) {4.15(m, 1H), 4.49(s, 2H), 6.38(s, 1H), 7.16(d, 2H),
7.37(d, 2H), 8.84(s, 1H)
0.38 {(CDCl;): 1.05(s, 9H), 4.07(s, 2H), 4.22(s, 2H), 4.50(s,
8-31 H< (n-hexane:AcOEt=7:3) | 2H), 6.25(s, 1H), 7.15(d, 2H), 7.38(d, 2H), 8.83(s, 1H)
8-32.

7-Cyclohexyl-6-(4-diethylaminomethyl-benzyl)-7 H-pyrrolo(2,3-d]pyrimidine-2-carbonitrile

/|\N

<3

To (4-bromomethyl-benzyl)-7-cyclohexyl-7H-pyrrolo[2,3-d)pyrimidine-2-carbonitrile (0.27mmol)
in THF (2mi), diethyamine (0.54mmol) is added at 0°C and stirred at room temperature for 18h.

After the reaction mixture is quenched with saturated ammonium chloride, the mixture is extracted
with AcOEt. The organic layer is washed with brine, dried over magnesium sulfate and evaporated

down. The crude product is applied to a chromatography on silica gel, which is eluted with
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.6.87-6.92(m 21-1),
1. 0Rs2021411) ,

9H) ,

McOH=9: 1) 4. 06( s,

7.02-7.06(m

2H),

7.03-7.08(m 2H), 8.82(s, 1 8-21N0.59(CDC13): 1.04(s
2.65-2.76(m 511), 3.17-3.23(m 411), (CH2C12 21F BZGUG

2H), 4.13(s, 2H), 6.25(s, 1H), 6.88-6.92(m 2H),

8.81(s, 1H) 0.56 (CDC13): 1.04(s, 9H), 2.60-2.72(m

8-22( CH2CI 2: MeOH=9: 1) 6H)

4.07(s, fahbwing-

8 81(s

3.20-3.27(m 41-0, 3.38(s,
sdivehits: IMeGHAA GH,CLEN 3% Meof lat(}mc@ Hhhe sélvear of 186 (affer 2H)
1H) 8-23QD. 66( CDC13): 1. o4§11r

4 afﬂgemwmywmnerm@wé ieq in vaeps to-aifyrd tie: it componnd. Fek%e3 ,1(’%'?}“"“‘"
1H) 8- 240. 52(CDC13)

3. %3@3@&?{5‘%&0@ gé 3.65(m 2H),

911),

3H), 3.53-3.58(m 2H),

3.03-3.09(m 4H), 3.82-3.89

1.04(s, 9H), 2.14(s,
N( CH2C12: MeOH=9: 1) 3. 75- 3. 80(m

2H) 4.07(s, 2H), 4.14(s, 2H), 6.24(s, 1H), 6.87-6.93(m 2H), 126 4-32121A
21FE820067047 8.82(s, 1H) 8-25- 10.62(CDCL3 1.04(s
1. 48(s, %epegngg gprP?QWeWn@d@gp w{bmpmnatc startm(g materxe)lls and COIldlthDS I_ge
(n hexa ﬁéldq,@ v _,7|_%A[.eél, ﬁf%l " 57 86- 6. 92(m
8@“@‘9% s 3 ‘2’1’2 sfﬁ‘l é@l"gﬁ%& d ‘:(’é?‘.véé?‘s?’kg " 8-261 0.24
Rx
ab
; N"J\.::N
8-7
Table 8-7
Expl. |Rx Rf (Solvent) "H-NMR(400MHz, 8)
No.
\I 0.39 (CDCly): 1.03(t, 6H), 1.17-1.84(m, 8H), 2.49-
8-32 N {CH.CI,:MeOH=9:1) | 2.58(m, 6H), 3.56(s, 2H), 4.06-4.19(m, 1H), 4.17(s,
SN 2H), 6.36(s, 1H), 7.11(d, 2H), 7.30(d, 2H), 8.84(s,
1H)
~o 0.43 (CDCls): 1.20-1.87(m, 8H), 2.50-2.60(m, 2H),
8-33 (CH,Cl:MeOH=9:1) | 2.71(d, 2H), 3.37(s, 6H), 3.78(s, 2H), 4.10-4.14(m,
\O’J\| 1H), 4.16(s, 2H), 4.48(s, 1H), 6.32(s, 1H), 7.17(d,
HN. 2H), 7.30(d, 2H), 8.83(s, 1H)
0/\ 0.56 (CDCls): 1.17-1.84(m, 8H), 2.40-2.42(m, 4H), 2.49-
8-34 (N (CH:Cl;:MeOH=9:1) | 2.5%(m, 2H), 3.48(s, 2H), 3.68-3.70(m, 4H), 4.06-
™~ 4.13(m, 1H), 4.17(s, 2H), 6.35(s, 1H), 7.15(d, 2H),
7.29(d, 2H), 8.84(s, 1H)
\N/\I 0.37 {CDCl): 1.14-1.84(m, 8H), 2.29(s, 3H), 2.45-
8-35 k/N (CH:Cl;:MeOH=9:1) | 2.60{m, 10H), 3.49(s, 2H), 4.07-4.16(m, 1H),
~ 4.16(s, 2H), 6.35(s, 1H), 7.14(d, 2H), 7.28(d, 2H),
8.84(s, 1H)
- HO\/\N/\I 0.44 {CDCl,): 1.17-1.84(m, 8H), 2.46-2.58(m, 12H),
8-36 N (CH,Cl,:MeOH=9:1) | 2.71-2.86(br, 1H), 3.51(s, 2H), 3.59-3.61(m, 2ZH),
~ 4.07-4.13(m, 1H), 4.17(s, 2H), 6.36(s, 1H), 7.12(d,
2H), 7.28(d, 2H), 8.84(s, 1H)
g n 0.21 (CDCly): 1.02(t, 6H), 1.17-1.87(m, 9H), 2.53-
8-37 “ONTUN | (CHCL:MeOH=9:1) | 2.70(m, 10H), 3.80(s, 2H), 3.68-3.70(m, 4H), 4.10-
4.16(m, 1H), 4.16(s, 2RH), 6.32(s, 1H), 7.13(d, 2H),
7.29(d, 2H), 8.83(s, 1H)
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1.41(t, 3H), 3.01(q, 214), 3.23-3.30(m (n-hexane: AcOEt=1:1)411),

3.43- 3. 3042121411), 4.09(s, 2H), 4.15(s, 2H), 6.25(s, 1H), 6.88-6.95( FERI00E
7.05-7.12(m 2H), 8.82(s, 1H | 1 0.37 (CDC13): 1.04(s, 9H), 2.0-2."1(m

2H), 8-27iN\--/ N-.(CH2Cl 2: MeOH=9:1) 2. 41(s, 3H), 2.58-2.65(m 2H), 2.7-
2.78(m 211), 3.45- 3 51(m 2H), 3.55- 3.62(m 211), 4.08(s, 2H), 4.10(s,

2H), 6. Po[5, % .62-6.89(m ZH), 6. 97 (DG 1120-E8(m, F5H). C42-2160m, BHGO-
7- Cycl ohexgh: hydr oxy rwtmdrlgzmomba) 7@@%@{,% | 409, I, 41108 18R AHION - 4
rile HO[To &g 4- prop- 2- ynyl - piageyy, 2k,63 =, 7(1]_:,@11121;(5)729(]5121.1) |
5- brorng- 4- cy(IohexyI a - pyrimdine-2tgas®amtrile (/mol) in DVF (20nl

are adde¢d tri ethyl am ne (¢1 nmol ) ,
di chl or pbi s(t (i pheNr phosplei2se) pal | adi uni (CDOL){ NOKRG BHKI1)18aN85(MOFHDCD.43- )

i odi de (8-3FmMmml ) . I e ¢CHeOL,:Me®@Hu92) | 3.50an {23, 350@2H), 4.07-4116(m, 2H)). The
reactiof m xtyre igjﬂrencred W t h sat ur aj £06(s,281)083 31 Eh [7002(d) @ H3 1728 (d, 2H),
extracted wth AcCEt. Thelorganic |ayer |88#gdMd with brine and then
dried oyer sodium sul{ate amf concentr at pEDTYJET.05(6 OHY M. [301.8P(MESHD), 2.91-0T
crude predoct | which i HYCHITISMEeON=811) | 2.86(8¢1210)08.57(, 2H)! R 14 98 PH), -

Yiel d 58% By |repaufivg~t e procedures dpesés e, RINd, 2H),S7.30d, 2P, $83(s, REP
starting matefi al;l and conditions the 12 4-32121A foll ow ng conpounds of

formul a}|8-5 ane obtained 4s identified below in Table 8-5. HO NIJN8-5 RN
Tabl e 815 21 [EEB 2006 Expl

T f—r

8-41.
7-(2,2-Dimethyi-propyD-6-(4-methoxy-benzyl)-7H-pyrrolo[2,3-d)pyrimidine-2-carbonitrile

«

1-Methoxy-4-prop-2-ynyl-benzene (3.01 mmol) is dissolved in DMF (7ml) at room temperature
under nitrogen é.tmosphere. To the solution, 5-bromo-4-(2,2-dimethyl-propylamino)-pyrimidine-2-
carbonitrile (2.01 mmol), triethylamine (6 mmol), copper(I) iodide (0.2 mmol), and
dichlorobis(triphenylphosphine)palladium(ITI) (0.1 mmol) are added successively. The mixture is
heated at 80 °C under nitrogen atmosphere for 3h. After cooling at room temperature, the mixture is
diluted with H,O and extracted with AcOEt. The organic layer is dried over MgSO, and evaporated
in vacuo. The residue is purified by silica gel column chromatography (n-hexane : AcOEt =7:1) to
give 7-(2,2-dimethyl-propyl)-6-(4-methoxy-benzyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile in
57%.

By repeating the procedure described above using appropriate starting materials and conditions, the

following compounds of formula 8-8 are obtained as identified below in Table 8.
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RRf (Sol vent)1H NVR(400 MHz, 8) No. (CDC13): 1.15-1.45(m 4H), 1.5-1.9(m
4H), 8- 28821 A49-2. 61(m 2H), 4.08-4.2(m 1H), 4.18(s, 2H), 2 1 FEB 2006
(n-hexane: AcOEt =4:1)4. 71(d, 2H), 6.32(s, 1H), 7.19(d, 2H), 7.35(d, 2H),
8.83(s, 1H) (CDC13): 1.05(s, 9H), 1.70-1.76(m 114), 4.07(s, 8-29t0.312H),
4.22(s, 2H), 4.72(d, 2H), 6.24(s, IH), (n-hexane: AcCEt=1:1)7.16(d, 2H),
7.36(d, 211), 8.82(s, 1H) 8-30.

6- (4- Bronmonet hyl - benzyl ) - 7- cycl ohexyl - 7H-pyrrol of 2, 3-d] pyri m di ne- 2- car boni

7-cycl ohex roxymet hyl - benzyl ) - 7H pyrrol o[ 2, 3-d] pyri m di ne- 2-
carbonitrile In CH2A 2 (5nml), triphenyl phosphine (0.47muol) and
car bont et rgbr A¥mmol ) are added at OC under nitrogen. The reaction
m xture i tirred at OCfor |h and at roomtenperature for Ih. The crude
product is'applied to a colum of silica gel, which is eluted wth
follomﬁngssolvents n- hexane: AcCeEt =10:1 (v/v), n-hexane: AcCEt=8:1 (v/v) and
n- hexanerAcCEt=5:1 (v/v). The solvent of the latter effluent is renmoved by
evaporation and dried in vacuo to afford the title conpound. yield 73.9%
Rf =0. 72 (n-hexane: AcCEt=1:1). 128 4-323&&A %} FEB 2006 By :repeating the
procedures descri bed above using appro & starting naterlals and

condi ti qrgxpl.he [ Rxol | ow ng congrin@slveht)f or-mul 4 ngd as
ident_iflem,belcw in Tablg 8- mj 8 6 Tabl)e 8-6 H ﬁ}[@]@éﬁ)ﬁ% §)
( Sol vent[yFF var(g 3) (L,L)L,J.d) T 1
211), 4.1Q7 18- K@ Ac OHt Ah 15(m 1H
7.16(d, . 7.37(d 8. 84( coél 1(.} 38( CDC
2H), 4.2 -
(CDCh):1 02-1 .06(m, 12H) 1 79-
8-42 (n-hexanc. 1.84(m, 2H), 3.92(t, 2H), 4.06(s, 2H),
AcOEt=5:1) 4.15(s, 2H), 6.23(s, 1H), 6.87(d, 2H),
7.06(d, 2H), 8.82(s, 1H)
0.38 (CDCh):1.05(s,9H), 4.07(s, 2H),
8-43 \©\ (n-hexane: 4.19(s, 2H), 6.21(s, 1H), 7.03-7.07(m,
AcOEt=5:1) 2H), 7.12-7.16(m, 2H), 8.83(s, 1H)
0.30 (CDCh): 1.06(s, 9H), 4.08(s, 2H),
8-44 (n-hexane: 4.28(s, 2H), 6.22(s, 1H), 7.30(d, 2H),
AcOEt=5:1) 7.62(d, 2H), 8.85(s, 1H)
044 (CDCh):1.04(s, 9H), 2.35(s, 3H),
8-45 O\ (n-hexane: 4.07(s, 2H), 4.18(s, 2H), 6.24(s, 1H),
AcOEt=3:1) 7.15(d, 2H), 7.04(d, 2H), 8.82(s, 1H) _
0.56 (CDCL):1.05(s, 9H), 1.24(t, 3H),
8-46 /\Q\ (n-hexane: 2.65(q, 2H), 4.07(s, 2H), 6.25(s, 1H),
AcQEt=3:1) 7.07(d, 2H), 7.18(d, 2H), 8.82(s, 1H)
0.67 (CDC1):0.93(t, 3H), 1.35-1.37(m, 2H),
8-47 M@\ {n-hexane: 1.58-1.62(m, 2H), 2.61(t, 2H), 4.07(s,
AcOEt=3:1) 2H), 4.18(s, 2H), 6.25(s, 1H), 7.06(d,
2H), 7.16(d, 2H), 8.83(s, 1H)

8-48.
7-(2,2-Dimethyl-propyl)-6-[4-(4-ethyl-piperazin-1-ylmethyl)-benzyl]-7H-pyrrolo[2,3-d]pyrimidine-

2-carbonitrile
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8- 31( n- hexane: AcOEt =7: 3) 2H), 6.25(s, 1H), 7.15(d, 2H), 7.38(d, 2H), 8.83(s,
1H) 8-3A-32121A 2 1 FEB 2006
7- Cycl ohexyl - 6- (4-di et hyl am nonet hyl - benzyl ) - 7H pyrrol o[ 2, 3-d] pyri m di ne- 2-
carbonitrile To

(4-bromonet hyl - benzyl ) - 7- cycl ohexyl - 7H-pyrrol of 2, 3-d] pyri m di ne- 2- carboni tr
ile (0.27mml) in THE (2ntl), diethyam ne (0.54mvl) is added at OC and
stirred at\_r tenperature for 18h. After the reaction mxture is
guenched w t{R_gat ted ammoni um chloride, the mxture is extracted wth
AcCEt. The organi yer is washed with brine, dried over magnesium sul fate
and evaporated d . Nde product is applied to a chromat ography on
silica gel, which is th 129 | 4-32121A 2 1 FEB 2006 foll ow ng
solvents: 2% MeCH in Crpén % MeOH in CH2Cl12. The solvent of the latter
ef f | uenk- & enovedby evapgrati on and dried in vacaoto-afford the title
conpound. yield 83.3% =0. 39 (CH2Cl 2: Me6H=9: 1). By repeating the
procedures descri bed above using appropriate starting materials and
conditions the follow ng compounds of formula 8-7 are obtained as
identifipgy dzthe {2 1inéndl) 4nd &(Z—b?(ﬁhblﬁetﬁ ICbdngpl)- ﬁﬂ d:meth%l-pro%yl) 7H—

(Sol vent ) H NMR(400MHz, 8) No. 0,39(CDCl 3): 1.03(t

5. 49- g-mrraieid rcﬂpwewgﬂ-zjczrbssme (@#wllsw@ssgh;d unb@@ Bmi apd stneqi)at room

4 CI% 723 ( C%%aﬁxr{ %g’hi}‘gﬁ thé r%afg&:gn rezlg élg?{eq vgﬁpucoﬁt 0 SrgaritNayer is washed

8- 33( CH2@itR bhhﬂdnﬁd byér. rﬁzigxﬂsmﬁ‘i-&llfa& dhd(fHtratéd]) TheZoRebsis eifyoratéd hid mel'é(ldlne is

5 %52 s, awlnff(% by s 4813*1? el o g%"& Msoré lrzéﬂlg%'ﬂgm%b% ofin et

2 1;1?:] (%ﬁhﬁeﬂ% Qatt%} 3&%%1“?% ;%ﬁaved%yde%ﬁg%rgg% zll_nD@dl% iR vaPidMo Hotd ofysQf:

yield 81.8%, Rf=0. 34 (CHzClz MeOH =9:1).

By repeating the procedures described above using appropriate starting materials and conditions the
following compounds of formula 8-9 are obtained as identified below in Table 8-9.

Rx
v | =N 8-9
"
N
Table 8-9
Expl. Rx Rf (Solvent) "H-NMR(400MHz, 5)
No.
/‘N’\ 0.34 (CDCh): 1.05(s, 9H), 1.09(t, 3H), 2.41-
8-48 K/N (CH,Cl;:MeOH=9: | 2.52(m, 10H), 3.52(s, 2H), 4.07(s, 2H),
~ 1) 4.20(s, 2H), 6.24(s, 1H), 7.10(d, 2H), 7.29(d,
2H), 8.88(s, 1H),
,\ 0.57 (CDCl): 1.05(s, 9H), 2.43-2.46(m, 4H),
8-49 i/N (CH,Ch:MeOH=9: | 3.50(s, 2H), 3.70-3.72(m, 4H), 4.07(s, 2H),
~ 1) 4.20(s, 2H), 6.24(s, 1H), 7.20(d, 2H), 7.30(d,
2H), 8.83(s, 1H),
HO\/\Nz\ 0.31 (CDCl): 1.05(s, 9H), 2.50-2.57(m, 11H),
8-50 K/N {(CH,ClL:MeOH=9: | 3.51(s, 2H), 3.61(t, 2H), 4.07(s, 2H), 4.20(s,
D 2H), 6.25(s, 1H), 7.10(d, 2H), 7.29(d, 2H),
8.83(s, 1H),

133



7.29d,2 ,8.84s,|H 0.37(CDC13): 1.14-1.84(m 8H), 2.29(s, 3H), 2.45-

8- 35~N( @BLI2ZAAMEOH=9: 1) 2. 60(m 10H), 3.49(s, 2H), 4.07-4.16(m 1H), 241 LEH 8006
2H), 6.35(s, 1H), 7.14(d, 2H), 7.28(d, 2H), 8.84(s, 1H) HO-» ~70.44(CDd 3):
1.17-1.84(m 8H), 2.46-2.58(m 12H), 8-36(CH2CI 2: MeOH=9: 1) 2. 71- 2. 86( br,

1H), 3.51(s, 2H), 3.59-3.61(m 2H), 4.07-4.13(m I|H), 4.17(s, 2H), 6.36(s,
1H, 7.12(d. 20, ®©. 28(d, 2-[1)308 84(s. 1) [ (@DCBY. TUALSPH, 115616 G .05,
1.17-1. §8en 9K \ A\ 53¢ ,,8- 3[(HH2C12: weatgzm:w wv(sszmem sgm;
3.68-3.10(m 4k AaNo"a 1 ma;,gmcogt;@@', 2H)
7.29(d, |2H), 8 ssPs,olH) 13y | 4- 32121A 2

1. 20. 1. 87-m—3bH—2—422 bl —SH)— 83 &-af-Ckk

21), 3.40(3 24) O 10-4. 16/ IP01H), A= v pEDE

7.13(d, |82 7 ~2H), 8|8B(s, 1H)_ 0. 26(¥Bet , .
1.18-1.85(m 8-I),N 43- 8- 3pheyaneiAc .twb'@k:@nosz Mo 7rh2( %)739@0'(28) 828213, ,
4.07-4.16(m 1M’ 4016(s, 2H), 6.35(s, 1H|1H,12(d, 211), 7.28(d, 2H),

8. 94(s, [TAy ~UJ3/(FCI3) . T

T OF), T T v
8- 401 (CH2CL12: MEOHNO: N2, 66( :fg@%?d%g{:’bﬁ% (GDQBQ;O]Z 29‘(;51%1)26(2 5%(8
1H), 7.1 oy, 732(d, 2 '

7-H%2,2- Dﬁrrg% hyl? prOpyI§ 6- (f- ht et hoxy- benz.y%_g “};r"rlc} [251)3’73%! 2. 8.83(s,

-car boni + ri ! e Mot hnvy 4 H-nn 2 \]Lq'y! b_en-; ol ) 1o Al oonl \Lnrl | a)

DVF (7nmd) at r om_émtper at uf 834 ] (CDCly): 1 05(8,‘91'0 1.07(t, 6H), 2.56(q,
(CHxClp:MeOH=9: | 4H), 3.59(s, 2H), 4.07(s, 2H), 4.20(s, 2H),

™S

8-54 1) 6.24(s, 1H), 7.11(d, 2H), 7.34(d, 2H), 8.82(s,
1H)
'f 05 (CDCh): 1.05(s, 9HD), 2.08(s, 3H), 2.43(m,
(}_ N 4H), 3.46(t, 2H), 3.52(s, 2H), 4.08(s, 2H),
8-55 NN (CH2ClL:MeOH=9: | 4.21(s, 2H), 6.25(s, 1H), 7.12(d, 2H), 7.30(d,
1) 2H), 8.83(s, 1H)
0.58 {(CDCL): 1.04(s, 9H), 4.05(s, 2H), 4.22(s,
-| 8-56 AT (CH2CL:MeOH=9: | 2H), 4.75(s, 2H), 5.36(s, 1H), 7.18(d, 2H),
: (:‘r 1) 7.24-7.30(m, 2H), 7.99(s, 1H), 8.09(s, 1H),
N= 8.83(s, 1H)
8-57.
7-(2,2-Dimethyl-propyl)-6-(4-[1,2,4]triazol- 1-ylmethyl-benzyl)-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile
r;
=N
-

1,2,4-Triazole (0.6mmol) is dissolved in DMF (1ml) and sodium hydride (0.6mmol}is added. The
mixture is stirred and 6-(4-bromomethyl-benzyl)-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-
d]pyrimidine-2-carbonitrile (0.5mmol) in DMF (1ml) is added at 0°C. The mixture is stirred at room
temperature for 0.5 h, and quenched with HyO. The mixture is extracted with AcOEt. The organic
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under nitrogen atnosphere. To the sol ution,

5- br ono-432121A di net hyl - propyl am no) - pyri m di ne-2- carbonitrile (2. 0%1 FEB 2006
mol ), triethylamne (6 nmol), copper(l) iodide (0.2 mml), and

di chl orobi s(tri phenyl phosphi ne)pal | adiunm(l1) (0.1 mml) are added
successively. The m xture is heated at 80 C under nitrogen atnosphere for
3h. Aft elayeros)wastgd atith water mgmru'mdnedaovdr Imgn'esnlm iselfate and contenttatedt Theldzadeand

PR Vacucrodtet et by dipgeP Folufiniiaro @aPgUp iR BRTCANEb A L M R0 3

(n-hexa Hcﬁm}rﬂ 1‘)1{ng4mucnc1 5 1.04(s, 9H), 4.06(s, 2H), 4.22(s, 2H), 5.36
7-(2, 2- d| met hyl - iq%gG 4- et hoxy-benzs)l) 7(s Hr)ro 0| }? %/sr.%n’d. ne(§2_

car boni t 2H), 6.22(s, 157, éé’ﬁrﬁ@(ﬂhé@;bﬁ%ﬁ&lﬂﬂ 8@9(&. %Zﬂavld'l)um ng
appropriate starting materials and conditions, the follow ng conpounds of
formula 8-8 are obtained as identified belowin Table 8. 131 4-32121A 8-8
Tabl e 8-8 21FEB1006 Expl.RxRf (Sol vent) -1H NVR(400 MHz, 8) No.
0 30(CD013 1.05(s, 9H), 3.81(s, 3H), 8-41(n-hexane:4.07(s, 2H), 4.16(s,

v 1H), AcCEt=3:1)6.88(d, 2H), 7.08(d, 2H), 8.82(s, 1H)

o 40( Z:'mé@, E‘gﬂ,;kg%&gl).;%@z&%%fa&g@gm@jﬂ%%ﬁ@ﬂ%%p%%% "

2H) 8. Sdartsonittild FO. 38(CDCL13): 1. 05(s,9H), 4.07(s, 2H),

8-43(n-hexane: 4.19(s, 2H), 6.21(s, 1H), 7.03-7.07(m AcCOEt=5:1)2H),
7.12-7.16(m 2H), 8.83(s, 1H) FO0.30(CDC13): 1.06(s, 911), 4.08(s, 2H),

8- 44(n-hexapegd. 28(s, 2H), 6.22(s, 1H), 7.30(d, 2H), AcCEt=5:1)7.62(d, 2H),
8. 85(s, 44(CDC13):1.04(s, 914), 2.35(s, 3H),

A. 4-Prop-2-ynyl-benzoic acid

HO
0]

To a solution of 4-prop-2-ynyl-benzaldehyde (10mmol) in THF (30ml), amidosurfulic acid

_ (16mmol) and water (15ml) solution of sodium chlorite {30mmeol) are added. The reaction mixture
is stirred at room temperature for 2 h. Water is added and then agueous layer is extracted with two
50ml portions of CH,Cl,. The combined extracts are washed with brine, dried over sodium sulfate
and concentrated under vacuum to give crude product which is purified by silica gel column
chromatography. Yield: 62%. Rf = 0.44 (n-hexane:AcOEt =7:3)

B. 4-[2-Cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidin-6-yimethyl]-benzoic acid

HO

N
B,
'\|< 135



8-45(n- hexane: 4. 07(s, 211), 4.18(s, 2H), 6.24(s, 1H), AcOEt=3:1)7.15(d,

2H), 7.Q04484214H) . 8.82(s, 1H) 0.56(CDC13):1.05(s, 9H), 1.24(t, 3H), 2 1FEB 2006
8- 46( n- hexane: 2. 65(q, 2H), 4.07(s, 2H), 6.25(s, 1H), AcCEt=3:17.07(d, 2H),
7.18(d, 2H), 8.82(s, 1 0.67(CDC13):0.93(t, 3H) , 1.35-1.37(m 2H),
8-47(n-hexane: 1.58-1.62(m 2H), 2.61(t, 2H), 4.07(s, AcCEt=3:1)2H), 4.18(s,
2H), 6.25(s, 1H), 7.06(d, 2H), 7.16(d, 2H), 883(s 1H) 8-48.

7- (2, 2- D net hyl - propyl ) -6-[4- (4-ethyl -pi perazi n-1-yl met hyl ) - benzyl ] - 7H-pyrr
=0l of 2, 3-T p;olmtmncﬁfﬂeproa-—i’ew}ﬁthqnzmc heid (@ 3mmolMar@5brosnae4-(E2Bline 0y

éEE Zylbr (ﬂxﬁﬁéﬁﬁ@fﬂeg& “}"'&7')?%0%1‘8]%(&85@110% %]BMF (30m)), triethylamine(14.4mmol),

pyrrol 0[cﬂch3mdbi@unpmng}1phes@nﬁ@pﬂmamrﬁ (Hﬁgﬂ(tﬁhﬁﬁ@mﬁhd cypRr () Sodide/@D6nimdlyare

(3nl) and stirred at room nmperature for 3h. After the reaction mxture

i s di | utaddedsThg renetipn mixtyee lélhg@tﬁql at Txfeea. ffor mmamw @puasus selution ped over
120" our i BioRa i addeli £ 866 reacn Rtieind BefUABELELEE BINOR YREHO7,,

MeCH in IGHﬁﬂibamonél' 6EASOEY dhie cofbired elxarhdte areabdshedwithi IbSmé Sadriedaslebyodium sulfate
evaporatlon and dried in vacuo to afford crgstals yield 81.8% Rf=0.34

(CHzCl z andigpegantegied pndes,vagwie i BiYg Crude PEPdEbwhichds a%rsféfrq %ﬁll%wgomg

appropri &35% s the follow ng conpounds of
formul a ‘3‘}8 ar %%@ng“ﬂg as | dentﬁf ec1n in Table 8-9. 8-9 Table 8-9
Expl . RXRf (Sol vent) H NMR(400MHz, 8) No. 0.34(CDC13): 1.05(s, 9H), 1.09(t,
3H), 2.41- 8-48(CH2CI 2: MeOH=9: 2. 52(m 1OH), 3.52(s, 2H), 4.07(s, 211),
1)4.20(s, 2H), 6.24(s, 113), 7.10(d, 2H), 7.29(d,

[ C. 7-(2,2-Dimethyl-propyl)-6-[4-(morpholine-4-carbonyl)-benzyl]-7H-pyrrolo{2,3-d}pyrimidine-2-

carbonitrile
O
F Y
N
N
N N}\N

To a solution of 4-[2-cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidin-6-ylmethyl]-
benzoic acid (0.3mmol) in DMF (3ml), morpholine (0.6mmol), water soluble carbodiimide
hydrochloride (0.45mmol) and 1-hydroxybenzotriazole hydrate (0.45mmol) are added at 0°C. The

i reaction mixture is stirred at roo‘m temperature for 2 days. The mixture is quenched with saturated
ammonium chloride and extracted with two 50ml portions of AcOEt. The combined extracts are
washed with brine, dried over sodium sulfate and concentrated under vacuum to give crude product.
Purification of the residue by silica gel column chromatography affords title compound in 9%

yield.

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 8-10 are obtained as identified below in Table 8-10.
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2H),

8- 490\|\(4gﬁ§ R MeOHEQ: 3.50(s, 211), 3.70-3.72(m 4H), 4.07(s, 2H), 7 1FEp 2006

8.88(s, I11), 0.57(CDC13): 1.05(s, OH), 2.43-2.46(m 4H),

1) 4. 20(s, 6.24(s, 1H), 7.20(d, 2H), 7.30(d, 2H, 8.83s, 1H,

'L ~NMO. 31(00013): 1.05(s, 9H), 2.50-2.57(m 11H),

. 8-501 (CH2C12: MeOHE9: 3. 51(s, 2H), 3.61(t, 2H), 4.07(s, 2H), 4.20(s, 1)2H),
1H), 7.10(d, 2H), 7.29(d, 2H), 8.83(s, 1H), 133 .4-32121A 2 1 FED

HO ,

-6. 25( s,
2006 (0. 30(CDC13): 1.04(s, 9H),
2M 4.67(x, 2H), 6.23(s, 113),
8. 83(s,
8-52~-(n-2H), 4.10(s, 211), 4.23(s, ,
Nhexane: AcCEt =1: 56. 22(s, 1H), 7.12(d, 2%l

1.86(s, 6H), 4.05(s, 8-51Y.(n-2H), 4.20(s,
wKexane: AcOEt =2: 17. 14(d, 2H), 7.35(d, 2H),
1. l@ 3.00(s, 3H), 3.87(s,

1H), 14 O C0.50(CDCL3
H) ( ) ;&2(5’ 511)
7§y 39(d, 2H), 8.82(s, O 1H),

0.33(CDC13): 1.05(s, 9H), 2.31(s, 3H), o(m VN (CH2C 2: MeOH=9: 811)
3.52(s, 2H), 4.07(s. 2H)., 4.20(s, 2H). 8- 531)6 24(s, 1H), 7.11(d, 2H),
7.30(d, 2H), 8.83(s, 1H 0.34(CDC13): Formgdg 8:100H) | 1.07(t, 6H), 2.56(q,
(CHZCI gﬂ;@)%{) 3.59(s, 2H), 4.07(s, 2H), 4.20(s, 2H), 8-541)6.24(s,
1H), f , 7.34(d, 2H), 8.82(s, 1H) 0.5(CDCI3): 1.05(s, 9H), 2.08(s,
3H), 2 fEikpr Rx Rf (Solvent) 1HNMR(4OOMHZ 5)
No. ’
0.43 (CDCI3):1.05(s, 9H), 3.71(m, 8H), 4.07(s,
8-58 O’ (AcOEt only) 2H), 4.25(s, 2H), 6.26(s, 1H), 7.22(d, 2H),
7.41(d, 2H), 8.85(s, 1H)
0.47 (CDC13): 1,05(s, 9H), 3.00(br s, 3H), 3.12(br
8-59 (n-hexane:AcOEt =1:1) | s, 3H), 4.07(s, 2H), 4.25(s, 2H), 6.26(s, 1H),
)"— 7.20(d, 2H), 7.42(d, 2H), 8.85(s, 1H)
_ 0.46 (CDCI3): 1.05(s, 9H), 2.33(s, 3H), 2.43(m,
8-60 —O" (CH,Ch:MeOH=9:1) | 4H), 3.46(m, 2H), 3.80(m, 2H), 4.07(s, 2H),
4.25(s, 2H), 6.26(s, 1H), 7.21(d, 2H), 7.41(d,
2H), 8.85(s, 1H)
/\ 0.14 (CDCl3): 1.05(s, 9H), 2.97(m, 4H), 3.88(m,
8-61 A/ (AcOEt only) 4H), 4.06(s, 2H), 4.27(s, 2H), 6.22(s, 1H),
6.78(br s, 1H), 7.24(d, 2H), 7.74(d, 2H),
8.84(s, 1H)
8-62.

. A. N.-(4-Prop-2-ynyl-phenyl)-methanesulfonamide

N.-{4-[2-Cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidin-6-ylmethyl]-phenyl} -

methanesulfonamide
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n4H), 3.46(t, 2H), 3.52(s, 2H), 4.08(s, 2H), 8-55_(CH2Cl 2: MeOH=9: 4. 21( s,
21D, 6. 33A\n211AH ., 7.12(d, 2H), 7.30(d, 1)2H), 8.83(s, 1H O. 58(CDC13?!)1 FEB 2006
1.04(s, 9H), 4.05(s, 2H), 4.22(s, 8-56(CH2C 2: MeCH=9: 211), 4.75(s

5.36(s, 1H), 7.18(d, 2H), 21)7.24-7.30(m 2H), 7.99(s, 111), 8.09(s, 111),
N-8.83(s, 1H) 8-57. 7-(2,2-D nethyl-propyl)-6-(4-]

1,2,4]triazol -1-yl nmet hyl - benzyl)-7H pyrrol o[ 2, 3-d] pyri m di ne- 2-
carbonltrlle 1, 2, 4 Tr| A (0.6mml) is dissolved in DWW (I m) and sodi um
hydri de (0. 6mm|) 3 Re nixture i's stirred and )

6- (4- brononet hy| - P 7- (2, 2-di net hyl - propyl ) - 7H pyrrol of 2, 3-

d] pyri m di ne-2-c n|tr|Ie (0.5mml ) in DVF (I m) is added at 0OC. The

m xture is stirred at room tenperature for 0.5 h, and quenched with H20O
The m xture is extracted with AcOEt. The organic 134 4-32121A 21 FEB 2006

comeent 1o SR bR 2y RRRerYideliie (3 DG pyFRRC Y s Rifors T
chr omat efilozidby4. an@ll)\ﬁe afided . Thedestioh mﬁtﬁrt%s)snﬁbd at fisofrteMPerature for 1 h. The
(CH2C12: MeOH=9: 1) . ' H NVR (400MHz, CDC13) 8 1.04(s, OH), 4. 06(s, ,

4.22(s, nzlmure 5. qyerecéied wzqh)satuesateé mmonjym chiotide and etacted with trvosmmlpomns of
7.98
7-( 2,( ; y %&@&ﬁ_‘g"ga?ﬁ?én% ar‘sp g?“fltrl{l Sorﬁé docr’l‘gleIr )malgtelﬁszng,rp]sul;ﬁg pyrrolo[ 2,3

-d] pyri mndmen&at%dund&rbmmtmtd givé\608mP b prude mduebenZOI c acid To a solution
of 4-pro benza de_(10mml) in THE (30m ), am dosurfulic acid
(16mol )Bﬁn@y% Mﬁ&gﬁf% on of sodiumchlorite (30mvl) are added.
The reaction mxture is stirred at roomtenperature for 2 h. Water is

added and _then aqueous | ayer is extracted with two 50ml portions of CH2C12
Thie conbined extracts are washed with bri ne, dri ed over sodiumsulfate and

el col dime- RS I Ui Ro s Reiotg S llpyrimiit e elenepy )y o
4-[2- qug&mgﬁfoaaﬂidget hyl - propyl)-7Hpyrrol of 2, 3- d] pyrim d| n- 6- yl met hyI ] b
enzoi c aci -

_?ﬁ?_n
o]

Uy

N

<

To a solution of N.-(4-prop-2-ynyl-phenyl)-methanesulfonamide (1.0mmol) and 5-bromo-4-(2,2-
dimethyl-propylamino)-pyrimidine-2-carbonitrile (0.5mmol) in DMF (5ml), triethylamine
(1.5mmol), dichlorobis- dichlorobis(triphenylphosphine)palladium (II) (0.05mmol) and copper (I)
iodide {0.1mmol) is added. The reaction mixture is heated at 70 °C ca. for 2.5 h. The mixture is
quenched with saturated ammonium chloride and extracted with two 50ml portions of AcOEt. The
combined extracts are washed with brine, dried over sodium sulfate and concentrated under vacuum
to give crude product, which is purified by silica gel column chromatography. Yield: 60.7%. Rf =
0.55 (n-hexane:AcOEt=1:1)

'HNMR (400 MHz, CDCl3) 81.05(s, 9H), 3.04(s, 3H), 4.07(s, 2H), 4.20(s, 2Hj, 6.24(s, 1H),
6.40(brs, 1H), 7.16 (d, 2H), 7.21(d, 2H), 8.84(s, 1H).
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HO 135 | 4-32121A 21FEB2006 To a sol ution of 4-prop-2-ynyl-benzoic acid

(6. 3mmoI4r3212dA5- br onb- 4- ( 2, 2- di net hyl - 7 1 FEB 2006
propyl am no) - pyri m di ne-2-carbonitrile (4.8mmol) in DVF (30m),

triethylam ne(14. 4mmol ), dichl orobis(triphenyl phosphi ne)palladium (I1)
(0.48mmmol ) and copper (1) iodide (0.96mmol) are added. The reaction

m xture i,s heated at 75 C ca. for 18 h. Saturated aqueous sol ution of

anmoni um chl oride is added to the reaction m xture and then aqueous | ayer

is extrac®dd with two 150nmt portions of AcOEt. The conbi ned extracts are
washed wgt ¢ _fdri q,-nqg{ﬁy_ i qyslglr{)@& : X - _vacuum
to gi ve\q"(‘:'ril’}(—jte2 %ﬁgu"ggz’%mi ch |lsﬁ-p rll}Lfi e y [gi?ﬁﬂggn ge| ?g*lg%%m Mﬁﬂ?f}

chr onat ogetbgsiesulfonamiide: 51% Rf = 0.18 (AcOEt only) C

7- (2, 2-Di net hyl - propyl ) - 6-[ 4- (nor phol i ne- 4-car bonyl ) - benzyl ] -7H pyrrol o(2, 3
-d] pyrimdine-2- carbonitrile To a solution of

4-[ 2- cyaoo-ﬁ- (2, 2-di nmet hyl - propyl ) -7H pyrrol o[ 2, 3-d] pyri m di n-6-yl net hyl ] -
benzoi c +d (03mmol ) in DMF (3ml), norpholine (0.6muol), water soluble

car bodi i @i dey®Rydrochl oride (0.45mvol) and 1- hydroxybenzotri azol e hydrate
(0.45mm?ga ad 0C. The reaction mxture is stirred at room
tenperat tire for The m xture is quenched with saturated anmmonium

chl ori de and extragtgd th two 50m portions of AcOEt. The conbi ned
extracts are - washefdhwith brine, dried over sodiumsulfate and concentrated
under vacuumto give crude product. Purification of the residue by silica
gel colum chromatography affords title conmpound in 90% vyield. By
repeating the procedures described above using appropriate starting

mafer i al& (4rRrop-drymyt-phamyltcacbantio peiduerutybestesunds of fornula 8-10 are
obtained as identified belowin Table 8-10. 136 | 4-32121A Fornul a 8-10
Tabl e 8-10 21 FEB 2006 Expl.RxRf (Solvent)1H NWR (400 MHz, 8) ‘

0 A
JH

)v

To a solution of 4-prop-2-ynyl-phenylamine (85.4mmol) and triethylamine (102.5mmo}) in THF
(200mb), di-#-butyl dicarbonate (128.1mmol) is added. The reaction mixture is stirred at room
temperature for 17h. The reaction mixture is quenched with saturated ammonium chloride and
extracted with two 150ml portions of AcOEt. The combined extracts are washed with brine, dried
over sodium sulfate and concentrated under vacuum to give 22.6g of crude product. Purification of
the residue by silica gel column chromatography affords title compound in quantitative yield.

Rf =0.70 (n-hexane: AcOEt =7:3) | |

o

B. N.-{4-{2-Cyano-7-(2,2-dimethy}-propyl)-7H-pyrrolo[2,3-d]pyrimidin-6-ylmethyl]-phenyl}-

methanesulfonamide
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No. 0.43(CDC13):1.05(s, 9H), 3.71(m 8H), 4.07(s, 8-58(AcCEt only)2H),
4.25(s, L1214 26(s, 1H), 7.22(d, 2H), 7.41(d, 2H), 8.85(s, 1H) 7 1 FEB 2006
0.47(CDC13): 1.05(s, 9H), 3.00(br s, 3H), 3.12(br 8-59(n-hexane: AcCEt
=1:1)s, 3H), 4.07(s, 2H), 4.25(s, 2H), 6.26(s, 1H), 7.20(d, 2H), 7.42(d,
2H), 8. 85(5 1H) 0.46(CDC13): 1.05(s, 9H), 2.33(s, 3H), 2.43(m

8- 60- ( CHeCl IVEO—I:9 1)4H), 3.46(m 2H), 3.80(m 2H), 4.07(s, 2H), 4.25(s,
2H), 6. 26 7.21(d, 2H), 7.41(d, 2H), 8.85(s, 1H) ~--~0.14(CDC13):

1 05(s 7(m 4H) 3 88(m 8-61(AcCEt only)4H), 4.06(s, 2H), 4.27(s,
6. 22}&-% 7.24(d, 2H), 7.74(d, 2H), 8.84(s, 1H
8 62 Nm

{4-[2-Cyano-7-(2,2 d| | - propyl)-7H pyrrol o[ 2, 3-d] pyri m di n-6-yl net hyl ] -
phenyl } - net hanesul nam de . A
N. - (4- Prop- 2-ynyl - phenyl ) - net hanesul fonam de rw 137 | 4-32121A 21 FEB 2006

To @ SOl 4 Qitutin o (hipRbis-3- %ﬁgygu"@gm%%gg% ki R2BEE1 dstér7 Birhdl) ARA SBlomo-4-

nmet hane fonyl chldrid reaction mxture Is
stirred (aﬂ-dlmmyl-prqwlamm)epyrmndhem-cﬁ'bemtnieki Ommol)sinddMFdBeniirtethylamine

The- contn SOmma Aibbfoto iR Eihef it falaBor T & Shel e tomper Ds
?gdheig gg&g% EE _793W@£deéﬂ0m&@ncﬁi tifknfe X Beakld 4 BOCYE dal o 6. ThEmixtuft 84

(4-[ 2- Oypsnched @@thzsamrated gumopiup ghiprideand extractet avidh (3 00mnali peirtiions of A¢OB The-

phenyl }- coneotin%% aul L grrt]aa@asged with brine, dried over sodium sulfate and concentrated under vacuum

to give 3.01g of crude product which is purified by silica gel column chromatography. Yield: 63%-

! I
f

By repeating the procedures described above using appropriate starting materials and conditions the
following compounds of formula 8-11 are obtained as identified below in Table 8-11.

Rx
Q{f
Nklg)\:"“ 8-11
Table 8-11
g);pl. Rx Rf (SOlvent) IH NMR( 400 MHz, 8)
- e | 071 (CDCl):1.04(s, 9H), 2.05(s, 61, 4,07,
A (n-hexane:AcOEt=1:1)" | 2H), 4.11(s, 2H), 6.25(s, 1H), 6.70(d,
8-64 2H), 7.01(d, 2H), 8.80(s, 1H)
o N_ | 040 (CDChy): 1.04(s, OH), 1.52(s, OH),
>( N | (rhexane: AcOEt =7:3) | 4.06(s, 2H), 4.16(s, 2H), 6.23(s, 1H),
8-63 o 6.48(brs, 1H), 7.08(d, 2H), 7.35(d, 2H),
8.82(s, 1H)
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To a solution of N. -(4-prop-2-ynyl-phenyl)-nethanesul fonam de (1. Omol) and
5- br onp-#4341214- di net hyl - propyl am no) - pyri m di ne-2-carbonitrile (0. SMPEY 2006
in DM (5m), triethylamne (1.5mol), dichl orobis-

di chl orobi s(tri phenyl phosphi ne)pal l adium (11) (0.05mvol) and copper (1)
iodide (0.1mml) is added. The reaction mxture is heated at 70 C ca. for
2.5 h. The nmixture is quenched with saturated amoni um chl ori de and
extracted with two 50nl portions of AcOEt. The conbined extracts are
washed Wi-6h brine, dried over sodium sulfate and concentrated under vacuum

to give ude . pr j ¢h .S UL fy ich i4C el .col ymm .

chr omat Goy Y- -8 SR obyy- 38 ootz 2 Be Himidioer Aropmitler (400
MHz, CDC13) 61.05(s, 9H), 3.04(s, 3H), 4.07(s, 2H), 4.20(s, 2H), 6.24(s,
1H), 6.40(brs, 1H), 7.16 (d, 2H), 7.21(d, 2H), 8.84(s, 1H). 138 | 4-32121A
21 FEB 2006 8-63. HN

N. - {4-[2-Cyano-7-(2, 2-di rrethyropyl) 7H pyrrol o[ 2, 3-d] pyri m di n-6-yl net hy
| ]1-phenyl” }- methanesul f onam GeAA. 4 ‘-" N op- 2- ynyl - phenyl ) - carbami ¢ aci d
tert-butyl ester 0 0 p K To a sol n' Qf 4-prop-2-ynyl -phenyl ani ne
(85.4mml ) and triethylamne (102. Skgl) "Nn THE (200m), di-t-butyl

di carbonate (128.1mml) is added. reaction mxture is stirred at room

ot ark CErAorER (IR, CARGT- B2 e By AR S AlHAR e Smethy -
conbi neghentl}-asdtisanesufonamided9\tinisholp ini nevdm’lﬂore&haﬁ(\ﬁﬂﬂ), audtmorilonifea-4 045, 02%)
concentrated under vacuumto_gi ye 22 ggf érude roduct. Purification

t he resHﬁG‘EchyT%ﬁl TepclionJRixture fs fruxad fo thep 1l %glffstﬁlécrcﬁﬁ)@{!ﬁ@s aFe
? zaFtZI E\/%gh%@ﬂeg gd‘a'l acuthrﬂ. ﬁglrﬂgg?ﬁégtﬁ? ré?nqétb g%)gg f)%/ﬂr}il-r?ﬁc Ionr{xaégglaglg hyl ] -

phenyl } -affoedshtitizaonipbomhin ?99’0 yiedd. Rf@:Zﬂ.Zlm-};cxane AcOEt =1:1)

Iy NMR(400 MHz, CDC13) & 1.02(s, 9H), 2.38(s, 3H), 3.55 (s, 3H), 4.02(s, 2H), 4.14(s, 2H),
6.21(s, 1H), 7.04(d, 2H), 7.19(d, 2H), 7.31(s, 1H) , 7.52(brs, 1H), 8.82(s, 1H)

8-66.
7-(2,2-Dimethyl-propyl)-6-(4-pyrrol-1-yl-benzyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile

To a solution of 6-(4-amino-benzyl)-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile (0.32mmol) in acetic acid (1ml) is slowly added 2,5-dimethoxy-tetrahydro-furan
(0.35mmol). The reaction mixture is refluxed for 2h and cooled. The mixture is quenched with
saturated ammonium chloride and extracted with AcOEt. The organic layer is washed with
saturated ammonium chloride and brine, dried over magnesium sulfate and evaporated down. The

crude product is applied to a silica gel column chromatography, which is eluted with following
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2 1 FEB 2006 To a solution of (4-prop-2-ynyl-phenyl)-carbamc acid tert:
but yI esg_ﬁll & 5ol ) and 5- br ono- 4- 2 1 FEB 2006
(2, 2-di net'hyl - propyl am no) - pyri m di ne-2-carbonitrile (5.0mvol) in DV

(30m ), triethylamne (15.QOmol),

di chl or obi sdi chl orobi s(tri phenyl phosphi ne)pal l adium (11) (0.5mmol)" and

copper (| | odi ' Th AGH 4 ) | at

0. ca sohapiscipEhnkActERE 1 AR KeORE AL (L T s D IRAH T e
and..ext refflictlisveindvéd by eipoiatiofahd dried i vadaekd affdrdahe PO mpshndX ieRIB0529] e«
washed with brine, dried oyer sodium sulfate agg)goncentrat ed under vacuum

t ﬁ gi ve RE0Hg (BTMWH@CQE'EQU&{ HohiMR (FQOMHz; €DEh) By1.06(5,19%R, $8P(sc ol ArR4(s,
ol otese, ks 3 20, EREPLY0R 7P il v

conpounds of fornula 8-11 are obtained as identified below in Table 8-11.
8-11 Tabl<ﬁ= 8-11 Expl. RxRf (Solvent)l1H NMR(400 MHz, S) No.
NO. 71( 7 1.04(s, 9H), 2.95(s, 6H), 4.07(s, (n-hexane: AcOEt=1:1)-2H),

4.11(s, ﬁ,’d}l)“a b . I aﬁﬁé&?_ Hsl. . 3 00. 40
(CDC13): 1.04 S , 9@8 a&%%ﬁ%ja%tﬁ? Q2% n- hex ngroig@ééfﬁgy@go?g(ﬁ@ ﬁglw
4.16(s, Yhpthyll-phis(yg}-aitifle 8- 6306. 48(brs, 1H), 7.08(d, 2H), 7.35(d, 2H),
8.82(s, 111) 140 | 4-32121A 8-65.
6- (4- Am no- benzyl )-7-(2, 2-di nwmt hyl - propyl )-711
pyrrol o[ 2, 3-d] pyri m di ne-2-carbonitrile 21 FEB 2006 To a solution of N
(4-[2-Cyano-7-(2, 2-di met hyl - propyl ) - 7H pyrrol o[ 2, 3-d] pyri m di n- 6- yhnet hyl ] -
phenyl } - met hanegul f onam de (9. 1nmol) in 1, 2-dichl oroet han(5ml),
nont nor i IW'EKH 10 (5.72g) is added. The reaction mxture is refluxed

n

for 15 h aird WW glass filter. The filtrates are

To a solution of 6-(4-amino-benzyl)-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile (0.3mmol) in CH,Cl; (Sml) are slowly added triethylamine (0.36mmol) and 1-
butanesulfonyl chloride (0.36mmol) at 0°C. The reaction mixture is stirred at room temperature for
15 h. The mixture is quenched with saturated ammonium chloride and extracted with two 50ml
portions of CH,Cl,. The combined extracts are washed with brine, dried over sodium sulfate and
concentrated under vacuum to give crude product. Purification of the residue by silica gel column

chromatography affords title compound in 39% yield.

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 8-12 are obtained as identified below in Table 8-12.

2 |
)\ 8-12

N

H( N

Hx—ﬁ—ﬂ
C
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.
concentrated under vacuum Purification of the residue by silica gel colum
chromat qgzaphx affords title conpound in 79% vyield. Rf = 0.37 2 1 FEB 2006
(n-hexane: AcOEt =1:1) 1 H NVR(400 MHz, CDC13) 8 1.02(s, 9H), 2.38(s, ﬁ&

3.55 (s, 3H), 4.02(s, 2H), 4.14(s, 2H), 6.21(s, 1H), 7.04(d, 2H), 7.19(d,

2H), 7.31(s, 1H), 7.52(brs, 1H), 8.82(s, 1H) 8-66. -

" 7-(2,2-Dinet hyl -propyl )-6-(4-pyrrol- | -yl-benzyl)-7H pyrrolo

[ 2,3-d] pyri m dine-2-carbonitrile To a sol ution of

6- (4- amTrabletfeh?zyI) 7-(2, 2-di rrethyl propyl) 7H—pyrro| o[ 2, 3-d] pyri m di ne- 2«

car boni i 3ot =t bCL e—eactd { ) -s—s+ov Y arcleted

2, 5-di m=‘EﬁBIX) \I{ietrahyd gfﬁﬂ j(0.35m"r0 )‘HNMR(A@&MHmﬁ)m xture is
refl uxefNpor [2h and copl ed. The mi xture |s quenched with saturated
amoni umchl dride and éxtracted with AcOFt . The orqanic_laver is washed

with shturatfed amoni {il53h! ori de and br @Cljﬂifbﬂf(&\ﬂéﬂ dﬁﬁaé’iﬂ)m sul fate

and evapgrat ed_d . The . cruds duc plied to a silica col um

Chr ot pTplly i oh | PaFtERRIR D) |3 &gx@m i8ad3ub 2858 19E 3 5005

sol vent §: n-hexane: AcOEt=6:1 (v/v) and n &4 égéﬂ\bh IHZGT 14(d,
’at’i o ‘and d

solvent|of the latter |effluentArenoved Jy evé\
vacuoaat f brdqt he titl e|conpound. vyield 6)2H9{q720@ﬂ=21{)588@(”s-1ﬁ)(ane Ac CEt =2:

1). ' H NVR (4 , _ ,

6.27(s, | 1H), |6. 35- 6. 36( O 2H) 7.16-7.17

(4 oyl (2 Yoo e ptmE i | S p. 4 P 188 20,6246
}

8. 84(s, | aldg §- 6% But

yl met hy|] - phenyl -am de Tp a sol ution pfiHy, 6.28(brs, 1H), 7.13(d, 2H), 7.21(d, 2H),

6- (4- am no- bgnzyl ) -7- (2, 2-di net hyl - pr opy é /Hpyrrol of 2, 3-d] pyri m di ne- 2-
caf boni {rile[(0.3mpl)}in CH2C 2 (5n) af 3§( y added tri ethyl anmine
(0.36”” 1') ard—t—but= ||U||y| ctri-ortce '

m xturelis stlirred at §>6rz1l1 tenperature fp Cﬁgﬁj 1”%9% §t°355e2¥§ ﬁ@ﬁ’cﬁid
wi th safuratgdl ni uin-Rexine AeOBE10KY [ 896RI 111, [dusMR, PATTY 0508 )0 A,
CH2Cl 2. { The g¢onb d extracts are washed V\itﬁs E)Irq?ne dried ng(’ sﬁg R
sul fate| 8f® |concéntYyaled under vacuumt JZHD,v’k'iQfd,LEﬁ) BBahIBI). Puri fi cat i on
of the fesidye by sili¢a gel colum chrpmatography affords title conpound
in 39%yield| By repeafting the procedurep described above using appropriat
starting matgrials and|@gmsditions the f 3[¢]gw|3p)gl gmpgm)jasz,spg 31D 3155 @5,3}1;2

are obtdqined|as identified below in Tabl 8-12.

(D

AY%

8-70 | N (CHzCh: MeOH=9:1) | 4.02(s, 2H) 4 14(s, 2H), 6.21(s, 1H), 7.04(d,
}=N 2H), 7.19(d, 2H), 7.31(s, 1H) , 7.52(brs, 1H),
8.82(s, 1H)

0.52 (CDCl3): 1.04(s, 9H), 2.87(s, 6H), 4.06(s, 2H),
\ (n-hexane:AcOEt =1:1) | 4.18(s, 2H), 6.23(s, 1H), 6.32(br s, 1H), 7.11(d,
811 | M 2H), 7.15(d, 2H), 8.84(s, 1H) '
0.55 (CDCI3): 1.05(s, 9H), 1.40(t, 3H), 3.15(q, 3H),
8-72 1 (n-hexane:AcOEt =1:1) | 4.07(s, 2H), 4.19(s, 2H), 6.24(s, 1H), 6.30(brs,

1H), 7.14(d, 2H), 7.20 (d, 2H), 8.84(s, 1H)

0.50 (CDCI3): 1.05(s, 9H), 1.05(t, 3H), 1.88(m, 2H),
8-73 | _~~ |(nhexane:AcOEt=1:1) | 3.09(t, 2H), 4.07(s, 2H), 4.1%(s, 2H), 6.24(s,
1H), 6.27(brs, 1H), 7.14(d, 2H), 7.19 (d, 2H),
8.84(s, 1H)
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Rx-WN 0 8-12 142 4-32121A Table 8-12 2 1 FEB 2006 Expl.RxRf (Sol vent) 1H
NMR (40Q.34121AS) No. 0.57(CDC13): 0.91(t, 3H) , 1.05(s, 9H), ZTFEB 2[](]5
8- 67W( n- hexane: AcOet =1:1)1.43(hex,2H), 1.82(qui, 2H), 3.10(t, 2H),

2H), 6.24(s, 1H), 6.53(brs, 1H), 7.14(d, 2H), 7.20(d, 2H), 8.84(s, 1H)
0.63(CDC13): 1.05(s, 9H), 1.41(s, 3H), 1.42(s, 31), 8- 68} (n- hexane: AcCEt
=1:1) 3. pI(m [IF), 4. 070942200, &4 18(s, Z[H 4 HH

7.13(d, | 211) | 7. 21(d, y?l) 8.84(s,1H) 0 é%l()%ﬁéliwsi 0 (s sd14) &18(8
gk%é(g'-kgﬁ)g §E43(?’(g 692H), 7 70(td=i112)|14 693@1,83H)J%23—05011$) ﬁmllglmlgﬂsg(zﬁ
oH), 2.88(s, [3H), 3.55[(s, 3H), 8-70(042,15) @@&9%4762@%4!7@,2%%5,
oH). 6.21(s, |1H), 7.04{d, NeH). 7.19(d, (s g%(s 1H), 7.52(brs, 1H),
8.82(s, |1H) (.52(CDC13: 1. 04(S oH), 2. ' 4.06(s., 2H) .,

(n- hexahe: AcQEt =1:1) 4] 0312 6. 23(s (GBI):13)61.32(sb9H;3214®.2Wr3141(d. 3H),

S 15(a " m?s;b] o A Zwigéangc%@jl 1) p%%tﬁinzlmé’v?&m( 2067 6 2ig e
1.1323’(5,6 g%, rifoé(H%: 3@1,4 1 88(H)m ZH)O 8| 95‘? ﬁ@g@ﬁi“fé{@i@{)ﬁ@%@)

2H), 4.07(s, |2H), 4.19(s, 2H), 6.24(s, |8.84(s, 1H)

0.30 (DMSO-dg): 0.99(s, 9H), 2.11(m, 2H), 3.22 (,
8-76 (n-hexane:AcOEt =7:3) | 2H), 3.72 (t, 2H), 4.13(s, 2H), 4.26(s, 2H),

Chir 6.35(s, 1H), 7.04(d, 2H), 7.20(d, 2H), 7.25(s,
' 1H), 9.01(s, 1H), 9.89(br s, 1H)

0.68 (DMSO0-dg): 0.97(s, 9H), 3.64(s, 3H), 4.10(s,
8-77 | — CN‘\ (CH:Ch: MeOH=9:1) | 2H), 4.19(s, 2H), 6.30(s, 1H), 7.12(s, 4H),
7.73(s, 1H), 7.79(s, 1H) , 9.00(s, 1H), 10.17(br

s, 1H)
0.31 (CDCl3): 1.05(s, 9H), 3.82(m, 2H), 4.08(s, 2H),
8-78 | HN— (n-hexane:AcOEt =1:1) | 4.22(s, 2H), 6.25(s, 1H), 6.84(br s, 1H), 7.20(d,

2H), 7.26(d, 2H), 8.86(s, 1H)

0.65 (CDCI3): 1.02(s, 9H), 2.38(s, 3H), 3.55 (s, 3H),
( 879 | ¥ (n-hexane:AcOEt =1:1) | 4,02(s, 2H), 4.14(s, 2H), 6.21(s, 1H), 7.04(d,
| P 2H), 7.19(d, 2H), 7.31(s, 1H) , 7.52(brs, 1H),
8.82(s, 1H)

8-80.
N-{4-[2-Cyano-7-(2,2-dimethyl-propyl}-7H-pyrrolo[2,3-d)pyrimidin-6-ylmethyl]-phenyl }-N-

methyl-methanesulfonamide

144



IH), 6.27(brs, IH, 7.14(d, 2H), 7.19 (d, 2H), 8.84(s, 1H) 143 4-32121A 2 1
FEB 20064-82M21ACDC13): 1.04(s, 9H), 4.06(s, 2H), 4.18(s, 2H), 8 7411 €9 4 Fre 2008
r>(n- hexane: AcOEt =1:1)5.99(d, 1H),6:23(s; 1H), 6.31(d, 1H), 6.5%(4, 1I—§),
6.60(br s, 1H), 7.12(d, 2H), 7.17(d, 2H), 8.84(s, IMO0.42(CDC13): 1.05(s,
9H), -3.24(t, 2H), 3.43(s, 3H), 8-75(n-hexane: AcOEt =1:1)3.85(t, 2H),

4.07(s, 2H), 4.20(s, 2H), 6.25(s, |H), 6.47(brs, 1H), 7.14(d, 2H), 7.24 (d,
2H) , 8.84(59 LH) 0.30(DVMSO-d6): 0.99(s, 9H), 2.11(m 2H), 3.22 (t,

8-76(n-h NACOEt =7:3)2H), 3.72 (t, 2H), 4.13(s, 2H), 4.26(s, 2H,
6. 35(s, 1H)Q 7 (d, 2H), 7.20(d, 2H), 7.25(s, 1H), 9.01(s, IH, 9.89(br s,
1H) 0. 68( DVM5O- ' , 9H), 3.64(s, 3H), 4. 10(s, 8-77-,~(CHzC 2:
McOH=9: 1) 2H), 4. 19( 6.30(s, 1H), 7.12(s, 4H), 7.73(s, 1H), 7.79(s,
1H), 9.00(s, 1H), 1 (brNs, 1H) 0.31(CDC13): 1.05(s, 9H), 3.82(m 2H),
4.08(s, 2H), 8-78-il'k>(n-hexane: AcCEt =1:1)4.22(s, 2H), 6.25(s, 1H),

6.84(br s, 1H), 7.20(d, 2H), 7.26(d, 2H), 8.86(s, 1H) 0.65(CDC13): 1.02(s,
9H), 2.38(s, 3H), 3.55 (s, 3H), 8-79F F(n-hexane: AcOEt =1:1)4.02(s, 2H),

ﬁivlmz(a s » (m)a, sobutidf Of ,N.- {4-[2-GyafBd-7e(2, 2 &imethyl-poépil)- 2HYpyridlsi 2 (3sd]pirimidin-B-Arethyd)-
. S,

Ne{acT o RipRHS-manesuliamamide, (0.3 ool in PME (Srel. ppiassum saghantieOASAmpaRAT |
) - phenyl el 1idHRA0. 4RI RAUAUEP RHGPCIThe fidhction mixture i stirred at room temperature for

21h. The mixture is quenched with saturated ammonium chloride and extracted with two S0ml
portions of AcOEt. The combined extracts are washed with brine, dried over sodium sulfate and
concentrated under vacuum to give 220mg of crude product. Purification of the residue by column
chromatography affords title compound in 92% yield. Rf = 0.35 (n-hexane:AcOEt =7:3)

Iy NMR(40O MHz, CDCl3) & 1.05(s, 9H) , 2.86(s, 3H), 3.33(s, 3H), 4.08(s, 2H), 4.22(s, 2H),
6.26(s, 1H), 7.19 (d, 2H), 7.36(d, 2H), 8.85(s, 1H).

8-81.
N-{4-[2-Cyano-7-(2,2-dimethyl-propyD-7H-pyrrolo{2,3-d]pyrimidin-6-ylmethyl]-phenyl} -

acetamide

Ay

N

X

To a solution of 6-(4-amino-benzyl)-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile (0.3mmol) in CH,Cl; (4mL), triethylamine(0.36mmol) and acetyl chloride (0.36mmol)
is added at 0°C. The reaction mixture stirred at room temperature for 1 day. The mixture is
quenched with saturated ammonium chloride and extracted with two 50ml portions of AcOEt. The

combined extracts are washed with brine, dried over sodium sulfate and concentrated under vacuum
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4-32121A 2 1 FEB 2006 To a solution of N

{4-[ 2- cy4A121A 2, 2- di net hyl - propyl ) - 7H pyrrol o[ 2, 3-d] pyri mi di n- 6-y| @€tfEBI 2006
phenyl } - met hanesul f onam de (0. 377nmml1l) in DMF (5m ), potassium carbonate
(0.453mmvl) and nethyliodide (0.453mpl) is added at OC. The reaction

m xture is stirred at roomtenperature for 2lh. The m xture is quenched

wi t h sat worardedpradont Furnificatidroof the resithie dytsilivatgeticolinnh chroanabographypaffardotitde of
AcCEt. The conai.n eiﬁt‘éracts are washed with brine, dried over sodium

sul fat e SHEPOURMEBRHRCYH'®d under vacuumto give 220ng of crude product.

Puri fi catifen o (ihsafi@AcOBe=py)col umm  chronat ography affords title
conpound in 92%yield. Rf = 0.35 (n-hexane: AcOEt =7:3) 1H NVR(400 MHz,

CDC13) 6l44. ; : , :
6. 265, 1hy STz CEHESE 8 JPks, IR D 3P + 4o, 40, Bn A, 1,
N-{4- [ 2- Ty a@ip2H), (72 82brck, WHONY MG, QHY) 8.83() Y _

ol o[ 2, 3-d] pyri m di n-6-yl net hyl ] - phenyl }- acetam de To a sol ution of

6- (4- am no- benzyl )-7-(2, 2-di met hyl - propyl ) - 7H pyrrol o[ 2, 3-d] pyri m di ne- 2-
carboni tgi Be (0.3mml) in CH2CI 2 (4nL), triethylam ne(O 36mol) and acetyl
chloride (8'.36mml) is added at OC. The reaction mxture stirred at room
t enper at Nt {@-ReCyahodaf2,2-dimethyxgropy)-7 H-pyyrodo@l fedlpyritidin-€ yinset leyd] - pliesy Hi- um
chloride,and extracted with two 50nil portions of AcOEt. The conbined

ext ract sPUVEMi& hed with bri ne, dried over sodiumsulfate and concentrated
under vacuum 145 4-32121A 2 1 FEB 2006. to crude product. Purification of
the residué by silica gel colum romat ography affords title conpound in
84%.yield. Rf= 0.22 (n-hexane. gzl: 1) IH NVR (400 MHz, CDC13) 61.04(s,
9H).-, 2.19(s, 3H), 4.06(s, 2H), 4.1 2H), 6.24(s, 1H), 7.11(d, 2H),
7.18(br s, 1H), 7.49(d, 2H), 8.83(s . 8-82. N

(4-[2-Cyano-7-(2, 2-di met hyl - propyl ) -7
[ 2,3-d] pyri m din-6-yl methylj-phenyl } - bully } To a sol ution of

6- (4- am no- benzyl ) -7-(2, 2-di net hyl - propyl ) - pyrrol o[ 2, 3-dj pyri m di ne- 2-
carbonitrile (0.3mml) in DVF (4nl), butyric acid (0.36mol), water soluble
car bodi i m de

To a solution of 6-(4-amino-benzyl)-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d)pyrimidine-2-
carbonitrile (0.3mmo}) in DMF (4ml), butyric acid (0.36mmol), water soluble carbodiimide
(0.45mmol) and 1-hydroxybenzotriazole hydrate (0.45mmol) are added at 0°Cand then the reaction
mixture is stirred at room temperature for 1 day. The reaction mixture is quenched with ammonium
chloride and extracted with AcOEt. The organic layer is washed with brine, dried over sodium
sulfate and evaporated in vacuo to give 129mg of crude product. Purification of the residue by silica
gel column chromatography affords the title compound in 96% yield. Rf = 0.46 (n-hexane:AcOEt
=1:1)

Iy NMR(400 MHz, CDCl3) & 1.02(t, 3H), 1.04(s, 9H), 1.70-1.85(m, 2H), 2.35(t, 2H), 4.06(s, 2H),
4.18(s, 2H), 6.24(s, 1H), 7.11(d, 2H), 7.12(br s, 1H), 7.51(d, 2H), 8.82(s, 1H).

8-83.
N-{4-[2-Cyano-7-(2,2-dimethyl-propy!)-7H-pyrrolo[2,3-d]pyrimidin-6-ylmethyl]-phenyl}-

succinamic acid



(0.45mmol ) and 1-hydroxybenzotriazole hydrate (0.45rtmol) are added at
OCand t hgep2121a reaction nmixture is stirred at roomtenperature for 2A1§&ap.2006
The reaction mxture is quenched with anmmonium chloride and extracted with
AcCEt. The organic layer is washed with brine, dried over sodium sulfate
and evaporated in vacuo to give 129ng of crude product. Purification of the
residue by silica gel columm chromatography affords the title conpound in
96% yield. Rf = 0.46 (n-hexane: AcOEt =1:1) 1H NMR(400 MHz, CDC13) 6

1.02(t, 3H), 1.04(s, 9H), 1.70-1.85(m 2H), 2.35(t, 2H), 4.06(s, 2H),

"y 18( > o T0arsoftibit 6P 6-(4-hnino behtzyf:7-& d-dirtertyi{Rbpih- 7H-Byrrofol2id- dipyfililain€252( S

N { 4- [2 daytsonitrile-(0B28metiolEin THF csmb,ydu):cﬁiotm ydridea0528mikdl) isiaddel. Thé redctisn hy |
}-phenyl } - SUCCIHJ‘]'FT c acid HO 146 4 3 121A 2 1 FEB 2006 To a sol ution of

6- (4- ami ABNEE At oo mptempRiAtyrg for} ;ﬂpwm Ppigugg is conepntraterd pnderacyum.
addeq, Tsicialath SFRETRe b silick ss BN SHOM oy itraiRe ( BERPRRIn' +

-r eact i omuantitativeeyiekl. concent r at ed under vacuum Purification of the residue
by sili graphy affords the title conmpound in
quantit%ggﬁf&{%&n@bﬁ4 (CI—|2C12 : MeOH=9:1) 1H NWR(400 I\/Hz CDC13) 8
1 05 8 4. 30 , d,

5" oH BMB(4P0 Nt 1) )1 05, B 56, 4F1hip. T8, KD, 4.0, 280, biaols, T,
4[2Q/ o[ 2, 3-d] pyrimdin-6-ylnmethyl]-p
henyl aﬁgﬁéé‘%’aiﬁ‘?@?}ﬂ érg&rﬁo@ységégfbgﬁ {)Iﬂ N- benzyl i m nodi acetic acid (2
nmol ) |n THE (15nt), 1,1'-carbonyldiimdazole (4.4mol) is added. The

reaction mxture is refluxed for 10 m nutes. 6-(4-Am no-benzyl)-7-(2, 2-
di fret hy|8&Bfopyl )-7. H pyrrol o[ 2, 3-.d.]pyrim dine-2-carbonitrile is added to

e Sk R TS e R B2 S B B BB DB ,
t wo 100rducgingrmicaieid of AcOEt. The organic layer is washed with brine, dried

over sodi um sul fafe and concentrated under vacuum Purification of the
resi due by silica gel

o
o %ﬁ‘\%

9.

To a suspension of N-benzyliminodiacetic acid (2 mmol) in THF (15ml), 1,1’-carbonyldiimidazole
(4.4mmol) is added. The reaction mixture is refluxed for 10 minutes. 6-(4-Amino-benzyl)-7-(2,2-
dimethyl-propyl)-7.H.-pyrrolo{2,3-.d.]pyrimidine-2-carbonitrile is added to the reaction mixture and
then the mixture is stirred at 80°C for 1 day. The mixture is quenched with saturated ammonium
chloride and extracted with two 100ml portions of AcOEt. The organic layer is washed with brine,
dried over sodium sulfate and concentrated under vacuum. Purification of the residue by silica gel
column chromatography affords 874mg of title compound in 86% yield.

Rf =0.48 (n-hexane:AcOEt=7:3)

IH NMR (400 MHz, CDC13) & 1.05(s, 9H), 3.58(s, 4H), 3.73 (s, 2H), 4.10(s, 2H), 4.25(s, 2H),
6.30(s, 1H), 7.12(d, 2H), 7.25(d, 2H), 7.35(m, 5H), 8.85(s, 1H)

147



col um chr omat ogr aphy affords 874ng of titl®e conpound in 86%yield. Rf =
0.48 (n432428A: AcOEt =7: 3) 1H NWR (400 MHz, CDC13) 8 1.05(s, 910, 3.58(FEB 1006
4H), 3.73 (s, 2H), 4.10(s, 2H), 4.25(s, 2H), 6.30(s, 1H, 7.12(d, 2H),
7.25(d, 2H), 7.35(m 5H), 8.85(s, 1H) 147 4-32121A 2 1 FEB 2006 Exanple 9
describes the preparation of phthalimde, hydantoin, oxazolidinone and

2,6-dio lq:mdaznlm theprepatation of phthaljirhidle Shyllantoin, oxazolidinone and 2,6-dioxo-
7(22D|rret I) 6- (1, 3-di oxo- 1, 3-di hydr o-i soi ndol - 2-yl net hyl ) - 7TH py
rrol o[zpazer@f'{m %%e-2-carbonitrile a ¢ Nco, i olV NT.12 his. y.U% To

a solution of 500 ng ( 1.63 nmol es ) of phenyl phthalimde in 20 m of DWW,
315 ng ( 2.28 moles ) of K2CO3 and 500 ng ( 1.63 mmol es ) of
6- br onmorExatmple $1( 2, 2- di net hyl - propyl ) - 7H

pyrrolof m di r.boni,t e.are .adde u pvel t he

Yt ur o T DI RPN 6 1 oEAORe Lo o BAREr yR B MRy

m xtured]ﬁyrgﬂqnﬁrgawﬁlt}ﬂéce wat er and extracted with AcOEt. The conbi ned
extracts are washed with H20 brine and dried over MgSO4. Chr onat ogr aphy on
silica gel ( eluent: n-Hexane :AcCEt = 2:1 ) give 412 ng of desired 7-(2, 2-

di met hyl - propyl ) - 6- (1, 3-di oxo- 1, Sgdi hydr o-i soi ndol - 2-yl met hyl ) - 7H- pyrrol o[ 2

, 3-d] pyri mdine-2- carbonitri 68 % vyield.
6. 70(s IH),7.75

NVR( 400MHz, 13,0):1.08(s,9 (s,2H),5.12(s,
-7.80(m 48§ 7.92(m 2H), 8. 88($, 1H) Ri-_ /(Y te OEt = 1:1) By
repeating th edures described above usi ng apmdopl i [

mat’eri al s and o anlieons the gl @i ng conmpound
obtained as iYedtified bel owig Lable 9-1. 148

y.88%

To a solution of 500 mg ( 1.63 mmoles ) of phenylphthalimide in 20 ml of DMF, 315 mg ( 2.28
mmoles ) of K;CO3 and 500 mg ( 1.63 mmoles } of 6-bromomethyl-7-(2,2-dimethyl-propyl)-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile are added successively and the mixture is stireed for 2
hours at ambient temperature. The reaction mixture is quenched with ice-ﬁater and extracted with
AcOEt. The combined extracts are washed with H,O ,brine and dried over MgSO,.
Chromatography on silica gel ( eluent: n-Hexane :AcOEt = 2:1 ) give 412 mg of desired 7-(2,2-
dimethy)-propyl)-6-(1,3-dioxo-1,3-dihydro-isoindol-2-ylmethyl)-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile in 68 % yield.

NMR (400 MHz, CDCh, 0 ): 1.08 (s,9H),4.39(s,2H),5.12(s,2H), 6.70(s, 1 H), 7.75
-7.80(m,2H),785-792(m,2H),888(s,1H)

Rf=0.24 ( n-Hexane:AcOEt = 1:1)

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 9-1 are obtained as identified below in Table 9-1.
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9-1 Table 9-1 21FEB2006 Expl.RxRf (solvent)1H NVR(400 M&, 8) No.

0. 51CDCHABZ2A (s, 9H), 1.97-2.04 (m 2H), 9-2gN-, (n- Hexane: AcOEt =1: %) PFFiB006
(t, 4H), 4.54 (s, 2H), 5.17 (s, 2H) ,6.48(s, 1H), 8. 86(s, 1H) 0

0. 32CDC13: 1. 06(s, 9H) , 3. 76(s, 3H) , 4. 30( 9- 30( nHexane: ACOEt =1: 1)s, 2H), 5.63 (
s, 2H), 6.85 ( s, 1H), 7.77 "-7.83(m 2H), 8. 42-8. 44(m 1H), 8.99(s, 1H)

AO. 36( ACCEt) CDC13: /==M3(s, 9H) , 3, 03(s, 3H) 3. 92(

9-4N-s, 2H), 4. 37 2H),6.75 1~ (s, 1H),8.90(s, 1H O

0. 7CDC13: 1. 04( 59(s 6H) , 4.¢84( 9-50( CH2C12: Acetone=9: 1)s, 2H), 4.96
(s, 2H) ,R&.7 111 .95 (s, lH) 0.52

9- 6(n- CDC13:"1. 08("5 9H) , 4 39(s 2H) , 5. 18( oHexane: AcCEt=1:1)s, 2H), 6.73 (s,
%

1H), 8.08 (d, 1HW.08763 (dd, 1H), 8. 69 (d, IH, 8.90 (s, 1H
0. 20CDC13: 1. 08(s, 9 38(s 2H), 5. 15( 9-7(n-Hexane: AcOEt=1:1s, 2H), 6.72
(s, 1H), 7.78 (dd, 1), ")8.90(s, I'H,9.11 (d, I'H, 9.19(d, lH) 0 149

Table 9-1
Expl. Rx Rf(SOlVﬁﬂt) IH NMR( 400 MHz 8)
-1 No. !
o 0.51 CDCl3:1.02 (s, 9H), 1.97-2.04 (m, 2H),
9-2 N (n-Hexane:AcOEt=1:5) | 2.73(t,4H),4.54(s,2H), 5.17(s,2H)
( I ,648 (s, 1H),886(s, 1H)
o 0.32 CDChL: 1.06 (s,9H),3.76 (s, 3H), 4.30(
9-3 ¢ ( nHexane:AcOFEt=1:1) | s,2H), 5.63(s,2H),6.85(s, 1H),7.77
N -7.83(m,2H),842-844(m, 1 H),
- 18.99(s, 1H)
«Z 0.36 ( AcOEt) CDCl;: 1.03 (s,9H),3.03(s,3H), 3.92¢
94 | WA s,2H),4.37(s,2H),493(s,2H), 675
L\( : (s,1H),890(s, 1H)
(o] .
. 0.7 CDCh: 1.04 (s,9H), 1.59 (s, 6H), 4.34 (
9.5 Q (CH2Cly:Acetone=9:1) |s,2H),4.96(s,2H),6.71(s,1H), 8.95
. haul (s,1H)
5 )
0.52 ' '
9-6 e | (D- CDCl;: 1.08 (s ,9H),4.39(s,2H), 5.18(
o, Hexane:AcOEt=1:1) s,2H),673(s,1H),8.08(d, 1H),
° 8.63(dd, 1H), 8.69(d,1H),890(s, 1H
)
0.20 CDCl: 1.08 (s ,9H),4.38 (s,2H), 5.15¢(
9.7 o N ( n-Hexane:AcOEt=1:1 | s,2H),6.72 (s, 1H),7.78 (dd, 1H),
N ) 8.90(s, 1H),9.11(d, 1H), 9.19(d, 1H)
[a]
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4-32121A 2 1 FEB 2006 J~0.52(AcOEt)CDCl 3: 1.03(s,9H),
9- 8~Ns, 43331214 35 ( s,
0. 27CDC13; 1. 13(s.9H), 2. 66(s, 3H), 4. 28( 9-9(n- Hexane: AcCEt =1: 3s,

2

H, 4.93 (s,

2H),

1. 40(s, 6H), 2. 90(
6.65 --~(N-(s, 1H),

2H), 5.54 (

8. 90 ( 29, FEBH006

1=

s, 2H), 6.18 (s, 1H), 7.48- 7.53 (m 1H),7.68-7.72 (m 1H),7.78- 07.84 (m
1H), 8.22-8.27 (m 1H) .8 81( s. 1H 0. 34(AcOEt)CDCI3: 1.03
(s, 9H), . 04(d, 2A) , 7. 36( gomd,mﬁm). 95('s, AHDELLE0F 65 293 ), 1.40 (s, 6H), 2.90 (
6.74(s, | B)g 8.JotueXiH) 0 0. 24(AcOEt) CDC13: |is (BH }, 8585 (2., 2H 2. 4% (5 2H ) , 6.65
. 9- 11/ mod ),3.45#355%5 m 2l , 4. 35(s, 2H), . '5(.51,8(};)231};05.524H)brs., 2H) , 6. 57(s,
FN 1° /RN, 1H)|, 4.8% (s, LH 0 00.48cDC13: 4. 08(s, 9H) , 4 43(s 2H) . 5. 57(
9- 12N( n{Hexarte—Ac =1 1‘0 =6 , 42
),7.25-7.35 ( ,‘E’[Eg( 047 | |N8%%§(i 1 : Hg) 3(0
(s, 2H) |8%5]|( cHES B-Heaper AcOBs= 13 2%4%2 )g
Cs, 1H) [0.36¢DCI3 1. 03([3 oH ), 1.33-1. 2475h(meHH) 3772 m 1 778—
9- 14( n- Hexand: Ac OEt™1: 11)57-1. 74 (m 2H), [17.884(m 9 Mﬁ%ﬁﬂﬂmﬂﬁ):&%h(
2H), 4.91(s, [2H), 6.04(s] IH), s, 1H)
j 0.34 ( AcOE!) CDCly: 1.03 (5,9H), 4.04 (s, 2H), 4.36 (
9-10 | X s,2H),4.95(s,2H),5.15 (brs, 2H),
H( 6.74 (s, 1H), 891 (s, 1H)
[o)
0.24 ( AcOEt) CDCl; : 1.02 (s,9H), 2.75— 2.85 (m, 2H
| 9-11 NO ),3.45-3.55(m,2H),435(s, 2H),
5.18(s,2H),5.74 (brs,2H), 657 (s,
HN\er\ 1H),8.87(s, 1H)
0
/Yo 0.48 CDCl: 1.08 (s,9H), 443 (s, 2H), 5.57 (
9-12 ! ( n-Hexane:AcOEt=1:1 | s, 2H), 6.54 (s, 1H), 6.95-7.05 (m, 1H
Y~ D ),7.25-735(m, 1H),7.99 (s, 1H),
| 8.82 (s, 1H)
Ao 0.46 CDCl : 1.02 (s, 9H ), 401 (s, 2H), 4.35 (s
9-13 3_ (CHCly:Acetone=9:1) |,2H), 504 (s,2H),6.70 (s, 1H), 8.92(
7N\ s, 1H)
r _
| 0.36 CDCl, :1.03(s ,9H), 1.33-1.44(m, 3H),
9-14 Qj ( n-Hexane:AcOEt=1:1 | 1.57-1.74 (m, 2H ), 1.83-1.94 (m, 5H ),
1T D 433 (s,2H), 4.91(s, 2H), 6.04 (s, 1H),
‘(o 6.63(s,1H),891 (s, 1H)
0.50 { AcOEt) CDCl; : 1.04(s, 9H), 1.76-1.85 (m, 4H),
9-15 QJz 1.88-1.97(m, 2H), 2.13-2.24 (m, 2H),
N 434 (s,2H),4.93(s,2H),5.51(bs, 1H
\<O ),6.66(s,1H),891 (s, 1H)
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N- ~6.63 (s, lH) 8.91(s, 1H) 0.50 (AcOEt)CDC13 :
1 88-1.97 (m 2H),
"4.93(s, 2H), 5.51(bs, IH \ O, 6. 66(s, 1H), 8. 91(s, 1H)

) &37181h

N4 34(s,

2.13-2.24 (

2 1 FEB 2006 O. 50( AcCEt) CDCL3: 1. 04(s, 9H),

9-16-s, 6H) 4, 1. 644d, : 2H,) 1.80(d, 2H), 4. 34.

1. 04(s,
m 2H),

9H), 1.76-1.85 (m

1.22(s,6H), 1.25(
(s 2H)4 93(5 2H), 6. 01(brs, 1H),

8?13%_ N ogqjg* asggl Ufkb : ’liﬁ‘(s 6H).1.25(
7.90(dd, ¢ %] 88(s iHB) O o bt ' lsgé-d%ﬁ%mm |
9- 18( n-JHexan 1.50-1.58 (m 1H) : (
04.32. ([s, 2H) l6.68(s, 1H) q, 8. , - 3+DVBO- d6)
1.04 ( 19- (n- Hexane: AcOE} =1: 3), 2H), ' 4.78 (s, 2H) 5.00 (9
2H), 6.181 (s 5(s, | H 0 00.31CDEL3: 1.04(s, 9H), 1. 73(brd, 2H),
9-20(n- W =9 PEbcy, T 17 (s ok, 4.37 (s, 2H), 5.11 ¢
( n-Hexane:AcOEt=1:1 |s,2H), 6.69(s,1H),7.73(d, 1H),
M ) 7.90(dd, 1H),8.01(d,1H),8.88 (s, 1H
B ) .
0.5 CDCl;:1.03(s,9H), 1.32-1.45(m, 1H),
9-18 (n-Hexane:AcQEt=1:1) | 1.50-1.58 (m, 1H), 1.61-1.96(m, 8H),
o 432(s,2H),4.94(s,2H),6.68 (s, 1H)
}_ , 8.93(s, 1H)
/ N ‘
O \
o o 0.64 (CDCI3+DMSO-dg) : 1.04 (s, 9H),4.35 (s
9-19 }_ (n-Hexane:AcOEt=1:3) | [ 2H),4.78 (s,2H) 5.00(s,2H), 6.81 (s
I\ . ,1H),8.95(s, 1H)
o 0.31 CDCl;: 1.04 (s, 9H), 1.73(brd , 2H ),
9-20 (n-Hexane: 215223 (m,2H),3.79(brt,2H), 3.97-
0 AcOFt=1:1) 402(m,2H),4.34 (s,2H),4.98 (s,2H
0)," ).6.71(s,1H), 8.95(s, 1H)
N
0
0.5 CDCl;: 0.85(t,6H), 1.03(s,9H), 1.91¢
9-21 g%ﬁo (n-Hexane:AcOEt=1:1) | q,4H),4.35(s,2H),4.96(s,2H), 6.73
3;-»: (s,1H),895(s, 1H)
& N
{- 0.49 CDCl;: 1.04 (s,9H), 1.88-1.99(m,4H),
9-22 Qf {n-Hexane: 2.02-208(m,2H),2.15-222(m,2H),
0 AcOEt=1:1) 434(s,2H),497(s,2H),671 (s, 1H) |
},n\ ,8.95 (s, 1H)
0
° 0.57 CDCl;: 1.04 (s,9H), 1.62-1.68 (m, 2H),
9-23 (AcOEt:MeOH=4:1) | 2.08-2.17 (m, 2H ), 3.60-3.68 (m, 2H),
0 4.04-4.11 (m,2H),4.34(s,2H),4.93 (s |.
O ,2H),5.96 (brs, 1H), 6.65 (s, 1H), 8.91
0>/"\ (s,1H) ‘
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OAcCEt =1: 1) 4. 02(m2H) 4.34(s,2H),4.98(s,2H N, 6. 71(s, 1H), 8.95(s, 1H)

0. 50001:3 %55 1.03(s, 9H), 1.91 9-21Lo(n-Hexane: AcOEt =1: 1) q, 24HJEB 2006
4.35. (s 4. 96 s, 2H), 6.73 (s, 1H),8.95(s, 1H)

0.49CDCI 3: 1. 04(s, 9H), 1. 88-1.99 (m 4H), 9-22(n-Hexane:2.02-2.08 (m 2H),
2.15-2.22 (m 2H), OAcOEt=1:1)4.34(s, 2H) 4. 97(s 2H) 6. 71(s lH) ~N\ 8. 95 (s,

| H 00. p7€EEYS 1024, 62168

9- 23( A 2..08 2H 3. 6
(mz(H)ngszi‘(cC@Hg)o%(s % m(brs) 1H) :(éﬁhté?
4-32121A 2 1 |FEB 2006 O 03(8 9H)

=s<<(n- Hexand: ZZ5Y2.64 {m 4H), 4.34 (s ,| 2H), 4. 95 (" s
AcCEt =111) 2I-h°6 14(s 1\-&7 8.94(s, 1H) N__

00. 65CD13: 1. 51) 1. 7965, 6H) , 4. 33( ( n-|HEREhe: 1@ es 9H ) 153 (3HFH ) 3138
(s, 2H | 6. 6] 8| pHexaeEthdr=(1sl), |SH2HY, 9026s,2H),6.61(s,1H),8.92
{2-]2- Cyaps 1 (Sélgn d| rret nyl - propyl)-7H pyr{r@d o[y 3- d] pyri m di n-6-yl net hyl ]
1, 3-di oxo- 2, 3 y r o- H pyrrol o[ 3, 4-c]|pyri di n-5-yl }-nmet hanesul f onam d
t) Pt% (1% WON9 AcCEt

W

9-26.
N.-{2-[2-Cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidin-6-ylmethyl]-1,3-dioxo-2,3-
dihydro-1H-pyrrolo[3,4-c}pyridin-5-yl}-methanesulfonamide '

PG/ R’
o~ MeOH / A<OE1

_—.ﬁ:o
R.T.73 hrs. o
= ¢ N o
N={ |
2) MeSO,Ci / Pyridine
0 RT/ 3hrs. o
Y. 44 %

To a suspension of catalytic amount of PtO; in 10 ml of MeOH and 10 ml of AcOEt, 200 mg ( 0.48
mmoies ) of 7-(2,2-dimethyl-propyl)-6-(5-nitro-1,3-dioxo-1,3-dihydro-pyrrolo[3,4-c]pyridin-2-

ylmethyl)- 7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile is added and the mixture is stirred under H,
atmosphere . After being stirred for 3 hours, the reaction mixture is filtered through celite and
concentrated under reduced pressure to give crude amine . To the crude amine , 0.052 ml ( 0.67
mmoles ) of methanesulfonyl chloride is added at 0 °C and the mixture is allowed to warm to
ambient temperature and stirred for 3 hours . The reaction mixture is poured into ice water and
extracted with ACOEt . The combined extracts are washed with brine , dried over MgSO, and
concentrated unde reduced pressure. The residue is purified by silica gel column chromatography (
eluent : n-Hexane ; AcOEt = 1:1) to give 98 mg of desired N.-{2-[2-cyano-7-(2,2-dimethyl-
propyl)-7H-pyrrolo[2,3-d)pyrimidin-6-ylmethyl]-1,3-dioxo-2,3-dihydro-1H-pyrrolo[3,4-c]pyridin-
5-yl}-methanesulfonamide in 44 % yield.

'H NMR( 400 MHz, CDCl5, 8) : 1.03 (s,9H),3.18 (s, 3H),4.30 (s, 2 H), 5.11 (s, 2 H),
6.72(s,H), 7.57(dd ,1H),7.65(s, 1 H),7.90(d,1H),9.03(s,1H),10.70(s, 1 H)
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R T 13 hr. 2) WEOGCI | Pydaln. R T/ 3hra T.14 % To a suspension of

cat al yt g}ﬁﬁﬂﬂ”t of Pt@ in 10 m of MeOH and 10 m of AcOEt, 200 ny2( fEp4ios
nmol es)

7- (2, 2-di net hyl - propyl )-6-(5-nitro-1, 3-di oxo-1, 3-di hydro-pyrrol o[ 3, 4-c] pyri
din-2- ylmethyl)- 7H pyrrol o[ 2, 3-d] pyrimdine-2-carbonitrile is added and
the mxture is stirred under H2 atnosphere . After being stirred for 3
.hours, .the reaction mxture is filtered.through celite and .concentrated
under r @guarel ppeSEtye to give crude amine . To the crude an-tine , 0.052
m ( 0.67 moles) of nethanesulfonyl chloride is added at 0 C and the
mxture is allowed to warmto anbient tenperature and stirred for 3 hours.
The reaction mxture is poured into ice water and extracted with AcCEt
The conbi ned extracts are washed with brine , dried over MpSO4 and

concent ggg7ed unde reduced pressure. The residue is purified by silica gel
col um chr omat oegrap y

dosi r od N2 Bim b)@;p&gm)rﬁ-((}@téylnbﬁqi}qu 4-divydre-1H-phtivAlasin-2 2y ety - O
propyl) 1 yl net hyl ] -1, 3-di oxo- 2, 3-di hydro- | H pyr
rol of 3, R%BH’HMH@Q’"P Pt lﬁggul fonam de in 44 %vyield 1HNVR(400MHz,
CDC13, 8): 1.03(s, 9H), 3. 18(s 3H) 4.30(s, 2H), 5. 11(s, 2H)

6.72(s, H), 7. 57(dd, 1H), 7. 65(s, 3H), 7. 90(d, | H) , 9. 03(s, 1H), 10. 70(s, 1H) 152

4-32121A a s Rf = 0.62 ( ) 9-27. 21FEB2006
7- (2, 2-Di net hyl - propyl ) -8- hyl - 1, 4-di oxo- 3, 4-di hydro- I
H pht hal azi n- 2-yl net hyl ) - 7H yrrolo[23d]pyr|md|ne -carbonitrile 1)
K,eo,) o-f X T./1la hn. 2)kbékbtieay i ow 11t hr e.
. 7 A\ R.T./18 hrs. N=
N={ | 2) Med

Br GCQ, / DWF
R.T./ 18 hrs.

To a solution of 338 mg ( 1.3 mmoles ) of phthalhydrazide in 20 ml of DMF, 252 mg ( 1.83 mmoles
) of K,CO3 and 400 mg ( 1.30 mmoles ) of 6-Bromomethyl-7-(2,2-dimethyl-propyl)-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile are added successively.and the mixture is stireed for 18
hours at ambient temperature. The reaction mixture is quenched with ice-water and extracted with
AcOEt. The combined extracts are washed with H,O , brine and dried over MgSOs.
Chromatography on silica gel ( eluent: n-Hexane :AcOEt = 1:2 ) give 412 mg of desired 7-(2,2-
dimethyl-propyl)-6-(1,4-dioxo-3,4-dihydro-1H-phthalazin-2-ylmethyl)-7H-pyrrolo[2,3-
d]pyrimidine-2-carbonitrile in 70 % yield. The obtained product is treated with MeJ under the same
conditionto give N-methylated compound. To a solution of 295 mg ( 0.76 mmoles ) of 7-(2,2-
dimethyl-propyl)-6-(1,4-dioxo-3,4-dihydro-1H-phthalazin-2-ylmethyl)-7H-pyrrolo(2,3-
d}pyrimidine-2-carbonitrile in 20 ml of DMF , 0.066 m! ( 1.06 mmoles ) of MeJ and 168 mg ( 1.22
mmoles ) of K;CO, are added successively and the mixture is stireed for 18 hours at ambient
temperature. The reaction mixture is quenched with ice-water and extracted with AcOEt. The
combined extracts are washed with H,O , brine and dried over MgSO,. Chromatography on silica
gel ( eluent: n-Hexane :AcOEt = 1:4 ) give 238 mg of 7-(2,2-Dimethyl-propyl)-6-(3-methyl-1,4-
dioxo-3,4-dihydro- 1 H-phthalazin-2-ylmethyl)-7H-pyrrolo[2,3-d}pyrimidine-2-carbonitrile in 78 %
yield.
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To a solution of 338 ng (1.3 muol es) of phthal hydrazide in 20 m of DWF,

252 ngy iAmmI es ) of K2CAB and 400 ng ( 1.30 mmol es of 2 1 FEB 2006
6- Br onoie 7-(2, 2-di net hyl - propyl ) - 7H

pyl rol o[ 2, 3-d] pyri m di ne-2-carbonitrile are added successively.and the

m xture is stireed for 18 hours at anbient tenperature. The reaction

m xture i s quenched with ice-water and extracted with AcOEt. The conbi ned

_ext r act S FANMRE400M i, CDER O5) : hoT (e , 8HO., 31636 ,BH) , 43304, 2ZHG 5t O RHPhY
on silica gel el uent: n-He ACORt = 1: 2 ive 412 of desired

oS o Bl tn 5 158, TS 08 - AT Ty a0 M0 (m, Th ) 8 58000 ST, .82
di nmet hyl(-spr]@pyl )-6-(1, 4-di oxo- 3, 4-di hydro-| H pht hal azi n- 2-yl net hyl ) - 7H pyrr
olo[2,3-"d] pyrimdine-2-carbonitrile in 70 %vyield. The obtained product is
treated with MeJ under the sane conditionto give N nethylated compound. To

a sol uti 0 9 (L0 £6 mmles ) of 7-(2,2-
di met hylﬁ-)f%rooﬁ&}'i’gg%ffﬁgngﬁ%, 4- di hydr o- | H pht hal azi n- 2-yl net hyl ) - 7H pyrr

ol o[ 2, 3- d] pyrimdine-2-carbonitrile in 20 M of DM, 0.066 mM ( 1.06
moles ) of MeJ and 168 ng ( 1.22 mmoles) of K2CO3 are added successively
and the f2&ture is stireed for 18 hours at ambient tenperature. The

reactio ] Xt e | u d w.th.ice- e ract e ith AcCEt. The
conbi ned Bkt BBl R RB nlo s BT Simd@R T G e vy AT

Chr omat qg,h@n;lﬂgcul wihidee-Behrbonittident : n- Hexane : AcOEt = 1:4) give 238 ny
of 7-(2,2-Di net hyF-propyI )-6-(3-nmethyl -1, 4-

di oxo- 3, 4-di hydr o- | H pht hal azi n- 2-yl net hyl ) - 7H pyrrol o[ 2, 3-d] pyri m di ne-2-c¢c
arbonitrile in 78 % vyield. 153 4- alA 2 1 F E B 2006 :

1RNIVR( 400M&, (DC13,8): 1.07(s, 9@\@(5, 3H),4.47(s,2H),5.51 (s, Y

6. 63(s, 7 2%(d, 1%28-7.45. m1H), 7. 70- 7. 80( H) , 824( dd, , 8.82

(s, 1H Rf= ®=40 rH ane: AcOEt—=1:4). 9- 28N=

6- [ 3- (4- Chl or o- WenzyY 2, 5- di ox%Qai, ki, dgzol i di n- 1-yl

ropyl)-7H p ol o [2,8-d] pyrimcc'fi ne-2-carbonitri
18 his. r.13 8% To a sol ution of "2088% (0.61 mol
7- (2, 2-di net hyl.- propyl ) - 6- (2, 5- diYo®®- i mi dazol i di n-

¥27 2-di met hyl -p
1 K ¢ Il KI I DW r. U

To a solution of 200mg ( 0.61 mmoles ) of 7-(2,2-dimethyl-propyl)-6-(2,5-dioxo-imidazolidin-1-
ylmethyl)-7H-pyrrolo[2,3-d)pyrimidine-2-carbonitrile in 10 ml of DMF, 136 mg ( 0.98 mmoles ) of
K,CO4,138 mg ( 0.86 mmoles ) of p-chlorobenzylchloride in 2 ml of DMF and 142 mg ( 0.86
mrioles ) of KI are added successively at ambient temperature . After being stirred for 18 hours, the
__ reaction mixture is quenched with ice water and extracted with AcOEt. The combined extracts are
washed with H;0 , brine and dried over MgSO4. Chromatography on silica gel ( eluent : CH,Cl :
A.cOEt = 8:1) give 203 mg of desired 6-[3-(4-chloro-benzyl)-2,5-dioxo-imidazolidin-1-ylmethyl]-
7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile in 73 % yield.

1I-INMR(400MHZ,CDC1::,,5):1.03(s,9I-I),3.‘78(s,2H),4.3":'(s,2H),4.53(s,2H),
496(s,2H),674(s,1H),7.18(d,2H),7.34(d,2H), 892 (s, 1H)

Rf=0.28 ( n-Hexane : AcOEt=1:1)

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 9-2 are obtained as identified below in Table 9-2.

154



yl met hyl ) -7H pynrol o[ 2, 3-d] pyri m di ne-2-carbonitrile in 10 mM of DW, 136

my ( 0.432mmA es) of K2C03 ,138 ng ( 0.86 mmol es) of 2 1 FEB 2008
p- chl orobenzyl chloride in 2 m of DMF and 142 ng ( 0.86 moles ) of Kl are
added successively at anbient tenperature . After being stirred for 18
hours, the reaction mxture is quenched with ice water and extracted with
AcCEt. The conbi ned extracts are washed with H20, brine and dried over
MySO4. . Carometography.on silica.gel. ( eluent; : CH202.:, AcOEt = 8:1 ) ghye::: . -
203 ng of desired/— ' ' 3

6-[ 3-(4-chl oro-

~5=¢§ oxo-i m dazolidin-1-ylnethyl]-

7-(2,2-dimeth )-7H pyrrol o[ 2, 3-d] pyri m di ne-2-carbonitrile in 73 %
yield. RxN , CDC13,8):§;§3 (s,9H), 3.78(s, 2H), 4. 37(

s, 2H), 4. 53(3, 2H) 4.96(s, 2H), 6. (s, 1H),7.18(d, 2H),7.34(d, 2H), 8.92(s,
1H Rf = 0.28 (n he : AcOEt = 1:1 ) By repeating the procedures

descri bed above usi appropriate starting materials and conditions the
fol |l owi ng conpounds Vof fornmula 9-2 are obtained as identified belowin
Tabl e 9-2. 154 4-32121A Table 9-2 2 1 FEB 2006 Expl. RxRf ( solvent)1H
NVR(400 M&, 8) No. 9-290.34 CDC13:1.04(s,9H), 3.80(m 2H),

(n-Hean; 'lAg t=1:1)4.38 (s, 2H), 4.54 ( s, 2H), 4.97 ( s,

(2H), 6. gﬂg,f , 7.05-7.15(m 1H),7.22-7.35(m 3H), 8.92(s, 1H) 9-300. 40

CDC13: [lEfpl. [Rx, 9H), 3. 84 |RfY.solkht) (Nn- Hexanel Ht =10 1) 4. 36 (s, 2H)

4.71 (s,Nig}‘?-D 4.96 (s, Af3H),6.74(s, 1m,7.22-§§8w4&61"“§1'5)

SH), 7. =T A (M IH 89S ol 9-31 CDCh : 1.04 (s, 9H), 3.80(m, 2H),
929 /@/ (n-Hexane:AcOEt=1:1) | 4.38 (s,2H),4.54(s,2H), 4.97 (s,

(. e Hg 2H),675(s,1H),7.05-7.15(m,

1H),7.22-735(m,3H),892(s,’
- 1H)
0.40 CDCl; : 1.03 (s,9H),3.84 (s, 2H),

9-30 ) f(ﬁ (n-Hexane:AcOEt=1:1) |4.36(s,2H),4.71(s,2H),496(s,
Y 2H),6.74(s,1H),7.22-7.35(m,
| o
[o]
o8
(&)

3H),737-745(m,1H), 891 (s,
IH)

0.38 CDCl:1.03(s,9H),3.85(s,2H),
(n-Hexane:AcOEt=1:1) 436(s,2H),4.67(s,2H),4.95(s,
2H),6.73(s,1H),7.25-730(m,
2H),7.44(d,1H),892(s,1H)

9-31

0.46 ( AcOEt ) CDCl;:1.04(s,9H),3.88(s,2H),

o]
9-32 o rﬁ_ 438 (s,2H),4.60(s,2H), 499 (s,
Z _ 2H),677(s,1H),6.81 (brs, 1H),

(o]

7.07(d,1H),8.24(d,1H),893(d

, 1H)
; P 1 0.48 (ACOEt) CDCh: 1.03(s,9H), 3.83(s,2H),
9.33 A l’<._. 437(s,2H),4.57(s,2H), 496 (s,
MAAAN 2H),6.75(s, 1H),6.95-7.00(m,
o 1H),7.70-7.78 (m, 1H), 8.15 (dd,

1H),892(d, 1H)

9-34 r(’ 0.50 ( AcOEt ) CDCl;: 1.04 (s,9H), 4.11 (s, 2H),
N 433(s,2H),4.65(s,2H),4.97 (s,

2H),6.82(s,1H),6.89(dd, 1H),
7.15(dd,1H),7.75-7.85(m, 1H),
8.92(d,1H)
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0.38 CDCI 3:1.03(s,9H), 3.85(s, 2H), r~N_(n-Hexane: AcCEt=1:1)4.36 (s, 2H),

4.67 (S4.331P1A4-95 (s, 2H),6.73(s,1H),7.25-7.30(m 2H), 7.44 (d, 1H) 2 18:EB22006
(s, 1H O.46(AcCEt)CDClS: 1.04(s,9H), 3.88(s,2H), 9-32(-~_4.38
(s,2H),4.60(s,2H),4.99(s, 2H),6.77(s, 1H),6.81 (brs, 1H), 7.07(d,

I H), 8.24(d, 111), 8. 93(d 1H) 9-33 0.48(AcCEt)CDC13: 1. 03(5 9H) 3.83(s, 2H),.
F4.37 (B, 2R T2 57(3S, 2/, 4. ¢ ZH, 0. 75 (3, 86 (s, 2
1H),7.,7Q__z,13 f : 15§r 9 51 ,
(s, 9H) '917?.5‘1 fb °%ﬂ?’iﬁ-ﬂw g 9, 5 9&&5 |
1H), 6. 89( dd, | { (ddf 1H),7.75-7.85 (m g sgﬁ‘im

2 1 FEB| 2006|0. 38CDC1Y: 1. 03(s, 9H), 3. 86(s, 2H), »2H),

r(n- Hexane: A¢OEt , =1:1):4.36 (s, 2H), 4.63 (s, R , 4. 94 ( s 2H), 6. 73(s,

1K) 7. 0p=T 20T 7R FIPI DA ALGH) B 9T T3, @ym V67 0% O ) 88 32.85 0%
s, 9H), 2?_%% 1 2]95] ( 9 6N N'N~2H), 3.60 - 7%6%66@376(1?]{) iH§ 4.30(s,
2H), 4. 7lL(’s, 2H)F7SNZ2TS, 2H),4.71(s,2H),5.22(s,2H),

6.67(s,1H),6.85-6.90(m, 1H), .
7.15 -7.20(m, 1H),7.75-7.85 (m,
1H),8.88 (s, 1H)

9-37

[+]

o
O™

0.38
(CHCl;: MeOH=10:1)

CDCl;: 1.03 (s,9H), 1.70-1.80 (m,
4H),2.40 -2.80 (m, 6H ), 3.50 - 3.60
(m,2H),4.07(s,2H),4.35(s,2H
),4.93(s,2H),6.73 (s, 1H), 8.90(
s, 1H)

9-38

P~ (Yo
\"Q\/N\ﬂ/"\

0.38 ( AcOEt )

CDCl3:1.03(s,9H),275-285(m,
2H),335-345(m,2H),4.36(s,
2H),462(s,2H),522(s,2H),
6.33(s,1H),690-7.00(m, 1H),
7.70-7.80(m,1H),8.17(d,1H),
8.88(s,1H) '

9-39

-

0.36
(n-Hexane:AcOEt=1:1)

CDCl;: 1.03(s,9H),3.86(s,2H),
436(s,2H), 458 (s,2H), 494 (s,
2H),6.73 (s, 1H), 6.85-6.95 (m,
2H),7.26-7.38 (m, 1H),8.91 (s,
1H)

9-40

\I.ol/\

0.30
( n-Hexane: AcOEt=1:1)

CDCl: 1.02 (s 9H),2.70-2.80 (m,
2H),335-345(m,2H),4.34 (s,
2H),4.64(s,2H),520(s,2H),
652(s,1H),680-692(m,2H),
7.30 -740(m, 1H),8.86 (s, iH)

9-41

GG

0.2 ( AcOEt)

CDCl;:1.03(s,9H),4.09(s,2H),
436(s,2H),474(s,2H),4.97 (s,
2H),6.75(s,1H),850-8.60( m,
2H),861(d,1H),892(s,1H)

9-42

TOLLK

9 0.22
| ( n-Hexane: AcOEt=1:1)

CDCl;: 1.03 (s ,9H),2.70-2.80 (m,
2H),3.25-335(m,2H), 4.36(s,
2H),4.60(s,2H),523(s,2H),
6.54(s,1H),720(d,2H),7.31(d
, 2H),8.88(s,1H),

9-43

I/YO

\o/\/N\"/N\

0.28 ( AcOEt)

CDCl3:1.02 (s ,9H),2.77(t,2H),

3.34(s,3H),3.50-3.58(m,4H),
3.62(t,2H),4.34(s,2H),5.19(s,
2H),6.53(s,1H),8.85(s,1H)
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6.67(s, 1H),6.85-6.90(m IH), 7.15 -7.20(m 1H),7.75-7.85(m 1H),8.88(s
1H) 0.383P@i 1. 03 (s, 9H), 1.70-1.80 (m 9-37(CH2CI2: MOH = 10:1 )2|(J4>F,EB 2006
2.40 -2.80 (m 6H), 3.50 - 3.60 ~ ~, GN (m2H), 4.07(s,2H), 4.35(s,2H b ),
4.93 (s,2H),6.73(s, 1H),8.90( s, 1H) F 0.38 (AcOEt)CDC13: 1.03 (s ,9H) |,
2.75 - 2.85 (m | 2H),3.35-3.45(m 2H), 4.36(s, 2H 4 9-38N 62 IN N~2H 5 22 2H
). - (s (BT T 8O3 (936 AcOB PU- 7 VUTTICBEY, - 1.03 (s,9H ), 3.34 (s, 3H),
_ [3.50-3.60(m,4H),4.05(s,2H),
944 | N AN '437(s,2H),494(s,2H),674 (s,
o 1H),891 (s, 1H)

9-45.
6-[(R)-3-(4-chloro-benzyl)-4-isopropyl-2,5-dioxo-imidazolidin-1-ylmethyl}-7-(2,2-dimethyl-
propyD-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile

~
m X

A) (R)-2-(4-Chloro-benzylamino)-3-methyl-butyric acid methyl ester

H'N/TO\ ~ \/
NeBH, o
e O = YL
MaOH
i MgS0, o 0\ o 0\

oHa,

3g ( 18 mmoles ) of (R)-2-amino-3-methyl-butyric acid methyl ester hydrochloride , 2.1g ( 15
mmoles ) of 4-chloro-benzaldehyde and 2.94 ml ( 21 mmoles ) of triethyl amine are dissolved in
100 ml of CH,Cl; and excess of MgSOj, is added at ambient temperature under N, atmosphere.
After being stirred for 18 hours at ambient temperature, the reaction mixture is filtered off and
washed with CH,Cl,. The filtrate is concentrated under reduced pressure.To the crude imine in 250
ml of MeOH , 2.04 g ( 54 mmoles ) of NaBH, is added portionwise at 0 °C. The reaction mixture is
stirred at 0 °C for 2 hours and concentrated to 1/4 of whole volume under reduced pressure. The
mixture is extracted with AcOEt and the combined extracts are washed with sat. NaHCO; and
brine, dried over N2,SO, and concentrated under reduced pressure to give 3.72 g of desired (R)-2-

(4-chloro-benzylamino)-3-methyl-butyric acid methyl ester in 97 % yield.

157



7.70-7.80(m 1H), 8.17(d, 1H), 8.88(s,1H) FO0.36CDC13:1.03(s,9H), 3.86(s, 2H),
9- 39( n- Ye3REAACOEt =1: 1)4.36 (s, 2H), 4.58 (s, 2H), 4.94 (s, (2H), 6 $(:E| 2006
1H), 6.85-6.95(m F2H),7.26-7.38(m 1H), 8.91(s, 1H ) FO.30CDC13: 1. , 9H)
,2.70 - 2.80 (m 2H), 3.35 - 3.45 (m 2H), 4.34 (s, 4940|sLNN,,
(n-Hexane: AcCEt=1:1)64 y2H 5 20 . (s, ), . (s,2H), 2H), F 6.52(s, 1H),
6.80-6.92 (m 2H), 0 7.30 -7.40 (m 1H),8.86(s, 1H N

0. 2(AcCEt)CDClS 1.03(s,911),4.09(s,2H), 14.36 (s, 2H), 4.74 ( s, 2H), 4. 97

g 8 ;
8 ZZCDCIS Nm%mmﬂsgbwc’:g%%w 8)@((@ 6%‘9 18753%61@! m> 19?(-3 %mm lH)
(s, 2.97(d,1H),3.53(d, 1H), 3.72(s, 3H) 380( 1H),7.27 (s, 4H)

Rf =0.76 (n-Hexane:AcOEt=1:1)

B) (R)-1-(4-Chloro-benzyl)-5-isopropyl-imidazolidine-2,4-dione

_. H o KNCO _ , N : o

To a solution of 1.68g ( 6.59 mmoles ) of (R)-2-(4-chloro-benzylamino)-3-methyl-butyric acid
methyl ester in 20 ml of acetic acid , 0.64g ( 7.91 mmoles ) of potassium cyanate is added at
ambient temperature under N; atmosphere. The mixture is stirred for 15 hours at ambient
temﬁera'ture and heated for 3 hours at 100 °C , and then the reaction mixture is concentrated under
reduced pressure . The mixture is extracted with AcOEt, and the combined extracts are washed with
sat. NaHCO, and brine, dried over MgSO,4 and then concentrated under reduced pressure. The
residue is purified by silica gel column chromatography to give 1.57 g of desired (R)-1-(4-chloro-
benzyl)-5-isopropyl-imidazolidine-2,4-dione in 77 % yield.

lHNMR(400MHZ,CDC13,8):0.92(&:!,31'1),1.12((!,3H),2.14—2.22(m, 1H),3.70(d,
1H),406(d,1H),498(d,1H),7.20(d,2H),7.34(d,2H), 821 (brs, 1H)

Rf =0.38 (n-Hexane:AcOEt=1:1)

C) 6-[(R)-3-(4-Chloro-benzyl)-4-isopropyl-2,5-dioxo-imidazolidin-1-ylmethyl}-7-(2,2-dimethyl-
propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile

158



5 23 i N ~(n-Hexane: AcOEt=1:1)2H 4 60 2H . (s, ), 9-420. (s, ), 2H, :
6. 54(s, 4l3Mara20(d, 2H),7.31 (d 2H), 8. 88(s, 1H), 0.28( AcOEt) CDCL3: 2 1 FEB 2008
1.02(s,9H),2.77(t,2H), 3.34(s,3H),3.50-3.58(m4H), 34 2H ~,,NyN 5 19 2H4?

62 (s, (s, . 9-430(t, . ),

PR . O L 2

[ \_>_ " 5:(\0/[{}‘
’(\6 KCO,/OMF ) H<

To a solution of 0.5g ( 1.63 mmoles ) of 6-bromomethyl-7-(2,2-dimethyl-propyl)-7H-pyrrolo{2,3-
d)pyrimidine-2-carbonitrile in DMF (5 ml) are added 0.653 g of ( 2.45 mmoles ) of (R)-1-(4-chloro-
benzyl)-5-isopropyl-imidazolidine-2,4-dione and 0.293g ( 2.12 mmoles ) of K2CO; at ambient

temperature under N> atmosphere. The mixture is stirred at ambient temperature for 15 hours. The
mixture is diluted with ethyl acetate, washed with water and brine, dried over MgSO, and
concentrated. The crude product is purified by silica gel column chromatography to give 0.644g of
desired 6-[(R)-3-(4-chloro-benzyl)-4-isopropyl-2,5-dioxo-imidazolidin-1-ylmethyl]-7-(2,2-_
dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile in 78 % yield.

1HNMR(400MI-IZ,CI)C]3,5):0.80(d,31-l),1.04(s,9H),1.10(d,31-1),2.16-2.23(m,
1H),3.69(d,1H),4.10(d, 1H),4.36(s,2H),4.89-5.00(m,3H), 6.67(s,1H),7.18 (d
,2H),7.33(d,2H), 892 (s, 1H)

Rf = 0.41 (n-Hexane:AcOEt=1:1)

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 9-3 are obtained as identified below in Table 9-3.

=N
’ \ h{>-—-:N
N

R
X K\é 9-3
Table 9-3
Expl. | Rx Rf (solvent) 1H NMR( 400 MHz , 5)
No. ’
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), 2H),6.53(s, IH,8.85(s, 1H 156 4-32121A 2 1 FEB 2006 00. 36( AcCEt) CDCl 3:
1.03(s, 1a4(s, 3H), 3.50-3.60(m 4H), 4. 05(s, 2H), 2 1 FEB 2006
9- 444, 37(s 2H) 4.94(s,2H),6.74(s, olH), 8 91 (s, 111) 9-45.
6-[ (R) - 3-(4-chl oro-benzyl)-4-isopropyl -
5-di oxo-i m dazolidin-1-yl rrethyl] 7-(2, 2- d| rrethyl
propyl ) {7H Y y T drme-2=car boryl 104’{1q
(R -2-(4-Chl g h AV Hgm ?{F
MSO, CHi c‘g 5{?,;‘,04&?%&1 D, ﬂ‘&‘g "é{ ‘i’g P Js9(
met hyl dsf ! 2 1g (15 nmol eq) O*H)f t’fﬂpc(rdo hePaéaydd dand
2.94 m {( 21 [moles) of tr|ethyl anine are m%&%tﬁ@@(mﬂﬂdeﬁrﬁ”(&, lé—td-ts
and excgss of] MiSO4 i s _added at anbient tenpdrdi2H, #:334d,2H )i 82 pnelH)
After being dt d.folp 18| D@6rs at anbi ent [tEDOE: 04 Es, P, 1.88¢di, GH),
m xtureligsqad ifl t d g;&ani(n-m&hﬁdAMEﬁlﬂ)ﬂq&(ahqﬂfy I“tf%@ lﬁ) 436
concent rjat ed lunder uCedf pressure. To the qgr C} O@}
2.04 g 54 nnol es) of NaBH4 is added portiag gi
mxturelis gtirred at 0 (ffor 2 hours and o lil lg(klfdi whgrag
vol une (rder . '
conbi neqd extr 2028 t h sat. NaHOQECR&B : bP4 L&, SHn; Ld8 ddePNa2S04
and conﬁentr ) Ge-HlepanesAcPB=I0) i 384 8q72HY ok 18ed | 1HJ , 4R6(3-, 2H
(4- chl on -4k et hyl -butyric aci d yweL$g/{ d ¢3Hor, 4.91-900 Yoy, ZH Y,
157 4-323121A 6.69(s,1H),7.19(d,2H),7.33(d, 2H
},892(s,1H)
) 0.44 CDC13:1.03(s,9H),2.35(s,3H),2.55
f s | (CH2Clk :MeOH=10:1) | - 2,65 (m,4H),3.15-3.25(m,4H),
9-48 3.75(s,2H),4.37(s,2H),446(s,2H

),4.94(s,2H), 673 (s, 1H), 6.87(d,
2H),7.11(d,2H), 891 (s, 1H)

0.32 CDCl3: 1.09(s,9H), 1.55~1.75(m, 6H
(n-Hexane:AcOEt=1:1 |), 3.10-3.20(m,4H),3.75(s,2H),
9-49 437(s,2H),445(s,2H),4.94(s,2H
),6.73(s,1H), 6.87(d,2H),7.10(d,
2H), 891 (s, 1H)
9-50.

7-(2,2-Dimethyl-propyl)-6-(2,4,8,8-tetraoxo- 1-oxa-80°-thia-3-aza-spiro[4.5]dec-3-ylmethyl)-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile



2 1 FEB 2006 1H NMR- (400 Mz , CDC13 , 6) : 0.92 - 0.95 (m, 6Hf) ,1.75
(brs, 1 L87-1.95(m 111),

2.97(d,‘§$61,é.‘*53(d,1H),3. 72(s. 3H).3.80(d, 1H), 7. 27(s, 4H) Rf = 0.7¢ . 'FEBI0E
(n- Hexane: AcCEt =1: 1) B)

(R -1-(4-Chl oro-benzyl)-5-isopropyl -imdazolidine-2,4-dione CI AcOH / 100C
Cl To a solution of 1.68g ( 6.59 muol es) of

(R)-2-(4-chl oro-benzyl am no)-3-net hyl -butyric acid nethyl ester in 20 m of
acetic acid , 0.64g ( 7.91 mmol es) of potassiumcyanate is added at anbi ent

tenperature under N2 atnosphere. The m xture is stirred for 15 hours at
anbi entA) tledped-dhiai3eazarsgirbpblldecane2, Bdieoeir s at 100 C, and then the reaction
m xture is concentrated under reduced pressure . The mxture is extracted
with AcOEt, and the conbined extracts are washed with sat. NaHCO3 and
brine, dried over MgSO4 and then concentrated under reduced pressure. The
residue is purified by silica gel colum chronatography to give 1.57 g of
desired JR)-1-(4-chloro- benzs\fl ) - 5- i gaysoaRsy - | nidazol i dine-2,4-dione in 77 %
yi el d. 1HNVR(400MHz, CDC13, 8¥%9,.92(d, 3Hea 1.12 ,2.14-2.22 (m
1H),3.70(d, 1H),4.06(d, 1H),4.498(d, ke’ - 20("d 2, 7. 34(d, 2H), 8. 21 (brs,
1H) Rf = 0.38 (n-Hexane: Ac =1’1) OQ— o
6-[ (R) - 3-(4-Chl oro-benzyl)-4 r op¥l coreHor di OXQ- i N dazol i di n-1-yl met hyl ]-7-
(2, 2-dimet hyl - propyl)-7HB9rr o, 3- yrim di 2-carbonitrile 158
4-32121A CN K,,CO / DW 2 1 FEB 2006 TO a sol gtion of 0.5g ( 1.63 nmol es)
of 6-brononet hyl -7-(2, 2-di net hyl - propyl )-7H pyrrol o[ 2, 3-
d] pyri m di ne-2-carbonitrile in DMF (5 m) are added 0.653 g of ( 2.45 mmol es
) of (R)-1-(4-chloro- benzyl)-5-i r | -i m dazol i di ne-2, 4-di one .and Q. 293g
( 2. 12 Trpsduyoryef 4 s lammples 2Af ‘?-%v@pﬁ%&ﬂ%tfw@r%ww-aﬁrﬁegmrné 40mef
M Xt ur &oians sl aafiel1 3b ndTisShinoles TREERbIYSRIESI isbBy MR dropWhE at hisfeHf © 1S
dilute Ov‘iln%?i seat hyl acet g?e, vvgsﬁzg V\/llﬁt ﬁjsvvatrg? lsan ri n(e)? gr iaeéﬁlﬂover MySO4
and coempetatuat.cthe riieire isustiieregrapambient temperature éxt Ibyowsj dnid220Y sl (ommwles ) of
chr orratt%gtrh?&h iné 1 added toothcg3 lrlrﬂ%uxgg. The mixture is stirred for 3 hours at 110 °C , and then at

ambient temperature for 15 hours and concentrated under reduced pressure. 16 ml of ethanol and

3.2 ml of conc. hydrochloric acid are added to the residue at ambient temperature. After being

stirred for 5 hours at 110 °C, the reaction mixture is diluted with CH,Cl,, washed with brine, dried

over Na;SO4 and concentrated under reduced pressure. The residue is purified by silica gel column

chromatography to give 1.14 g of disired 1-oxa-8-thia-3-aza-spiro[4.5])decane-2,4-dione in 41 %
yield.

Iy NMR (400 MHz , CDCl5, §);2.10-2.15(m,2H), 2.22-2.29(m, 2H ), 2.66-2.71 (m, 2H),
2.95-3.02(m,2H),847 (brs, 1H)

Rf:= 0.57 ( AcOEt:n-Hexane=1:1)

B) 7-(2,2-Dimethyl-propyl)-6-(2,4-dioxo-1-o0xa-8-thia-3-aza-spiro[4.5]dec-3-ylmethyl)-7H-
pyrrolof2,3-d]pyrimidine-2-carbonitrile
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desired

6-[ (R %%ﬁ% hl or o- benzyl ) - 4-i sopropyl - 2, 5-di oxo-i m dazol i di n-1-yl mex hyEp 25
(2, 2-- P | - propyl)-7H pyrrol o] 2, 3-d] pyri m di ne-2-carbonitrile in 78 %
yi el d. 1HNVR(400MHz, CDC13, 6): 0.80(d, 3H), 1.04(s,9H), 1.10 (d, 3H), 2.16-2.23
(m 1H),3.69(d, 1H),4.10(d, 1H),4.36(s,2H),4.89-5.00(m 3H), 6.67(s,
1H),7.18(d ,2H),7.33(d,2H),8.92(s, 1H) Rf = 0.41 (n-Hexane: AcOEt=1:1) By
repeating the procedures descri bed aboyge Wsi ng appropriate starting
materi al s;and conditions the follow ng cgnpounds of fornula 9-3 are

obt ai ne¢” &%) i denfif i in Tabl e 3 Table 9-3 Expl. | No. Rx Rf
(sol ven NVR( 4 159 '&90821% 21FEB2006 0.41 CDC13: 0.80(d, 3H),
1.04 (s, o - (:n- Hexane: Wc L= 1 N16-2.23 (m 1H), 3.69 (
0-45d, 189, 4 10(d, 1H),%. 36(s, 2H". 4u89-5. 00{mBH 6.67(s, 1H), 7. 18 (d. 2H),

7.33 (d M), 8.92 (s,/]N\IH) 0.26CDC13:1.04(s, 9, IN38 sH . 9-46Z {

C(n- Hex&ne: AcOEt =1: 1)3.84 (g, 1H), 4.18 (d, 1 4.36 (s, 2H),4.88 (d,
1H),4.91-5.00 (m 2H), 6.69 (s, 1H),7.19(d, 2H)/N.33(d, 2H ), 8.92(s, 1H)
0.26CDC13:1.04 (s, 9H), 1.38 (d, 3H), (n-Hexa e:AcOEt=1: 1)3.84 (g, 1H), 4.18
(d, 1H), 4.36 (s, 2H 9-47), 4.88 (d, 1H), 4.91-5.00 (m 2H),

To a solution of 200 mg ( 0.52 mmoles ) of 6-bromomethyl-7-(2,2-dimethyl-propyl)-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile and 146 mg ( 0.78 mmoles ) of 1-oxa-8-thia-3-aza-
spiro[4.5]decane-2,4-dione in 5 ml of DMF, 117 mg ( 0.846 mmoles } of K»COs is added at
ambient temperature. After being stirred for 18 hours, the reaction mixture is quenched with H,O
and extracted with AcOEt. The combined extracts are washed with brine, dried over MgS0O, and
concentrated under reduced pressure. The residue is purified by reverse-phase HPLC to give 85 mg
of disired 7-(2,2-dimethyl-propyl)-6-(2,4-dioxo-1-oxa-8-thia-3-aza-spiro[4.5]dec-3-ylmethyl)-7H-
pyrrolo[2, 3-d]pyr1m1dme -2-carbonitrile (NVP-TAB516-NX) in 32 % yield.

1HNMR(40()MH2 CDClL;, §);1.02 (s,9H),2.00-206 (m, 2H), 2.21-2.28 (m, 2H), 2.65-
270(m,2H),2.93-300(m,2H),432(s,2H),495(s,2H),6.69(s,1H),894 (s, 1H)

- Rf:i= 0.58 ( AcOEt:n-Hexane=1:1)

To a solution of 80 mg ( 0.193 mmoles ) of 7-(2,2-dimethyl-propyl)-6-(2,4-dioxo-1-0xa-8-thia-3-
aza-spiro(4.5)dec-3-ylmethyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile in 4 ml of CH,Cl, 83
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6.69(s, IH),7.19(d, 2H), 7. 33(d, 2H ), 8. 92(s, 1H)

0. 44CDC3324203( s, 9H) , 2. 35(s, 311), 2. 55 (CH2O z: MeOH=10: 1) - 2. 65 (m  4H) FEBING
-'3.25 (m 4H), 9-483.75 (s.2H),4.37(s, 2H), 4. 46(s, 2H ). 4. 94(s, 2H), 6. 73 (s,
1H).6.87(d, 2H),7.11 (d, 2H).8.91 (s, 1H) 0.32CDC13: 1.09(s,9H), 1.55-1.75(m
6H (n-Hexane: AcCEt=1:1), 3.10- 3.20 (m 4H), 3.75 (s, 2H), 9-494.37

S()_s 5(2) H) | g 4o 4Ba7hbholts §6f S-chldrdperfentdic(Ridl i adled 4 &%@t’t@mﬁ%%e.@ﬂ%ﬁﬁ( s, 1H)
7- (2. 2- firredtfoy 1 hourophg Irpackiof Znidtude B- dilstadapitoCHOlparnsied wile saaareNaHOO:S)]

-3-yl nmeth 23d d - 2- bonitrj 4-32121A_A)
T e sopninendislo Bl MeSChl b saptbisd ndpcisdocey resGismghs rorige SRRTIENEY?)
conc. HQleversd Ghhse HPIIER #9064 Ty &f cﬁﬁl'édt'l PZ‘Z-@?m&hﬂ%rﬂpﬁ% (?’[K?é,gftet}ao‘% 1-oxa-

4- hydr oxy-t etrahydro-thi opyran-4-carbonitrile 1n tol uene i s added
1. 30 m 8% ehiarfukespiyoldS]ddet bybuethy b pyrsdel2shdipyrichidipei2serbunitikbindidt %

t enperat.u The m xture is stirred at anbient tenperature for 1 hour, and
2.09 mY'¢ @5 nmmoles ) of triethylanine is added to the mixture. The mixture
is stlrred for 3 hours at 110 C, and then at anbient tenperature for 15
hours and concentrated under reduced pressure. 16 m of ethanol and 3.2 ni

of conclyhydrqabanise, evict, 8)°18998d otp) s hasiduernl amhlens (hemEs asyoe.

After being stirred for 5 hours at 11—@ C, the reactlon m xture i's diluted
with CH2Z3I2m yat$hedl2943t36 (omi, 23] ) d4.B2(s , 2Her, SNHISOLH)nd6.28 ks ehHraddl (u;n,dé{)
reduced pressure. The residue is purified by silica gel colum

chromat ography to give 1.14 g of disired

1- oxa- 8rEhi @23 As6ESPhIRixdn&lidegane- 2, 4-dione in 41 %

9-51.
7-(2,2-Dimethyl-propyl)-6-(2,4-dioxo-1-0xa-3,8-diaza-spiro[4.5]dec-3-ylmethyl)-7H-pyrrolo[2,3-
d)pyrimidine-2-carbonitrile

H
Qe
2L s
S “;
O

A). 1-Benzyl-4-hydroxy-piperidine-4-carbonitrile

oy

N

Y
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yi el d. 'HNNR(4OOM—|Z, CDC13, S); 2.10-2.15 (m 2H), 2.22-2.29 (m 2H),

2. 66- 2. 2.95-3.02 (m 2H) , 8.47 ( brs, 1H Rf:= 0.571
( AcCEt : %%ﬁi@eﬁ 1) B) 7 1FEB 2006

7- (2, 2- D net hyl - pr opyl )-6-(2, 4-di oxo-1-o0xa-8-thia-3-aza-spiro[4.5]dec-3-yl nme
thyl)-7H pyrrolo [2,3-d]pyrimdine-2-carbonitrile 161 4-32121A Br. K~CO-
DVF N2 1 FEB 2006 To a solution of 200 ng ( 0.52 mmoles ) of

6- br ononet hyl - 7- (2, 2- di met hyl - propyl ) - 7H-

pyr r.ol.ofg a?aoldhaﬂ bf Zigdi 1065 RmAEIST 1Lbdrlz§l-Fpetidida- ok Q- Iif%nmtl%o) ar@fadded 6.8
| - oxa- 8-t hi a- 3-aza- g|r045 ecane24d|one|n DIVF, 7 mg 0. 846

nol es mlof4. IiZ@BQleF 3 Oy Oéﬂ-z'm‘?m%mopﬂfémﬂé& and 0. él g/(f3t mmdr@)r@é KaCQz Iaeﬂ °€or

pccer - PR kel LG 1 Ao AARARER, i FieffS? ethPF Sy il Bl e

concent wixh&htetNdided ¢ved MagSD parebconcentraldie Chﬁﬁhaib@apﬁy onlsititd gl (IOH,Cl, : MeOH =
reverse- phase HPLC to give 85 ngﬁ of disired

7- (2, 2- ilBtvey 1% ,gcﬁfﬂe§1rq§1_l( be dwdroxy-piperidine-4-carbonitrile in 85 % yield.

- oxa- 8-t hi a- 3-aza-spiro[ 4. 5] dec-3-yl nethyl ) -7H

pyrrol o[ 2, 3-dl pyri m di ne-2-carbonitrile (NVP-TAB516-NX) in 32 %yield. 1H
NVR (40BRfHER8 ( CHIB; MeOQH =21 s, 9H), 2.00-2.06 (m 2H), 2.21-2.28 (m 2H),
2.65- 2.70 ( m 2H), 2.93-3.00 ( m 2H), 4.32 (s, 2H) , 4.95 ( s, 2H ,
6.69 (s, IH 894 (s, IH) R.=0.58 ( AcOEt:n-Hexane=]: | ) Q

7-(2.2-D net hyl - propyl )-6-(2.4,8,8-tetraoxo-|-oxa-8 06

-t hi a- 3-aza-spi ro[ 4. 51dec- 3-

Yl met hyl ) - 7H pyrrol of 2. 3 dI pvrim di ne- 2 carbonitrile N To asol uti onof 80ny

ggalggnﬂ g]@éﬁa?é%ﬁ‘ #rﬁig 1‘8{02"3 8?%8’:% di ngxg gaJ; Biofrjlll ?I’I le in

4 d of CH202, 83 162 4-32121A

O\ O
N
~ Oy
- O NH
HOE%\
S bl
)

To a solution of 1.94 g ( 9 mmoles ) of 1-benzyl-4-hydroxy-piperidine-4-carbonitrile in 30 ml of
toluene is added .78 ml ( 9 mmoles ) of chlorosulfonyl isocyanate dropwise at ambient
temperature. The mixture is stirred at 110 °C for 3 hours , and then stirred for 18 hours at ambient
temperature and concentrated. 5 ml of Ethanol and 6N HC] are added at ambient temperature and
the mixture is stirred at 110 °C for 5 hours. H;O and CH;,Cl, are added and the aqueous layer is
concentrated. Methanol is added to the residue and precipitates are collected. The crude product is

used for the next step.

C) 6-(8-Benzyl-2,4-dioxo-1-0xa-3,8-diaza-spiro[4.5]dec-3-ylmethyl)-7-(2,2-dimethyl-propyl)-7H-
pyrrolo[2,3-d])pyrimidine-2-carbonitrile
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2 1 FEB 2006 ng ( 0.484 mmoles ) of 3-chloroperbenzoic acid is added at

anbi ent4.32131ey ature. After being stirred for 1 hour, the reaction r?i?(FEgg}UB :
is diluted wwth CH2C 2, and washed with saturated NaHCO3 and brine, drie
over MgSO4 and concentrated under reduced pressure. The residue is purified
by reverse-phase HPLC to give 54 ng of dished

7- (2, 2-di met hyl - propyl ) - 6- (24, 8, 8-tetraoxo-|-oxa-

8D6-t hi a- 3-aza-spiro[ 4. 5] de met hyl ) - pyrrol o[ 2, 3-d) pyri m di ne-2-car bo
nitrile in 62 % yield. |IHNVR(40 : CD@-&);LOB
(s,9H),2.28-2.32(m2H),2.71-2. 7 2H), 3719-N323 ((m 2H), 3.29-3.36 ( m
2H) , 4.35 s§_lgg) 5.01 ( s, 2H), 6. 78(5,1@&1(3, Rf: = 0.23 (AcCEt
: N 9-51

7-(2,2-Di | -propyl)-6- (2, 4- di oxo- I - oxa- 3, 8% 1 1] 4. 5] dec- 3-yl net hy

t
I)-7I—|—pyrro\l’;§/2,3- d] pyri m di ne-2-carbonitrile @).
1- Benzyl - 4- Axdr oxy- pi peri di ne-4-carbonitrile 163 4-32121A\2 1 FEB 2006 To a
solution of 2 g ( 10.6 nmol es) of 1-benzyl-piperidin-4-one in 14 m of
ethanol are added 6.8 m ( 74.5 mol es ) of

2- hydr oxy- 2- net hy| -Eropi onitrile and 0.41 g g_ 3 mmol es) of K2CO3 at 0 C.
The ni xFpeolptonsf .23 8 (4ymuoles P 6f 6promomethyhd-(A2tdimethylptapylly di-pyrrolo{har .

The or We [ it j at ed.
G ot DA ES caofRIGH 20 it PARE ke pdiel T3 0.8 MAESEY) BEoERRRTTNGE, 2
1- benzy3, 8 4idradpafd- Pidgrans-Ajdrdiode hydrbahilotide(4.8 mmol3 and@\8iSed (20.Rhmiblas) ¢f

CH2Cl 2: = 9:1) 8-Bengyl -|-oxa-3, 8-diaza-spjro(4.5]decane-2, 4-di one
hydr oc Oy T ixE & SOGPGIaTHIOES 4 193 C 0@ gt aungien, of (e fimine Is 2dded
1- benzyl.- ~BDipari di z It Febbi€nd 3 d
5 3o gAY B ey S80S b Bl v e R PO

t enper aAcOE! , Wishedrimithoy aten anddrine r drcedatved ;SO 4fand c8ndemtrated  underdredimed psessuneed

for 18 _at . anbi. t ted. 5 f_Et hanol ..and
6N G Dttt T Gy MR Gt PO N SOl drireie Gl a5 ¢
for 5 hp%&@a,a%m@aas}ﬁko@ﬂsﬁbasggﬁlca%eﬂ(zﬁ}mimﬁylamgﬂwfi.gmmi2§3-d]pyrimidine-z-

concentrated. Methanol is added to the residue and precipitates are
col | ect eagbontide ay3d® Weldduct is used for the next step.

1H NMR (400 MHz , CDCI3,8) : 1.03 ('s, 9H ), 1.72-1.82 (m, 2H ), 2.12-2.23 (m, 2H ) , 2.33-
2.46 (m,2H),2.80-2.89 (m, 2H),3.56 (s, 2H),4.33 (s, 2H),4.95(s,2H),6.69 (s, 1H)
,7.27-138 (m, SH), 8.94 (s, 1H)

Rf =0.38 ( n-Hexane: AcOEt=1:1)
By repeating the procedures described above using appropriate starting materials and conditions the
following compounds of formula 9-4 are obtained as identified below in Table 9-4.

Rx
A

N
in/[{)é‘r«
N

O, N N

P
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Q)

6- ( 8- Bepzaeli2£A 4- di oxo-| - oxa- 3, 8-di aza-spiro[ 4. 5] dec-3-yl nethyl)-7-(2 2FKH meg

hyl

-propyl)-7H pyrrolo [2,3-d] pyri m dine-2-carbonitrile 164 4-32121A 2 1

FEB 2006 To a solution of 1.23 g (4 muol es) of

6- brono

met hyl

-7-(2, 2-di net hyl
d] pyri m di ne-2-carbonitrile in 20 m of

-propyl)-7H pyrrol o[ 2, 3-
DVF are added 1.42 g (4.8 mmol es )

of 8-benzyl -1|-oxa- 3, 8-diaza-spiro[4.5]decane-2, 4-di one hydrochl ori de(4.8

ol ) aTﬁele%B g ( 20. 6 ol es) of

KZCO3 The m'xture is stirred for 3~

Ir e
nd

hour s Sq 667 = f—t1 y|a|||||c -s—atded—antd—the
reacti ca{[ril e is sti rrejﬁffg Hours at i MR (460 MHat, 6y e. The m xt (
is dilu AW th AcCEt washed with water :nrl brine dried over . .Na2SO aj
concent] at ed Pr¥ssure. The resCEds i 50pdsi PHD I8 (d, 2H),
HPLC( n- [H&Ran én-bleganegAPEFsl)r £@.18-((d8, BHNz 21 3722.43 dimox2H ) ,

1- oxa- 3|, 8-di jec- 3-yl met hyl ) - 7- { 2,82-284retch\AH pr BPFK k5 ZH)PYTr r
[2,3-d]|pyrim nitrile in 30 %vyi @32 (sLEHNVR(499VEZ 2HGDGES. (,sS) !
1.03(s,0QH), L.72-1.82(m2H}, 2.12-2.23 (m 2-1)1{)27333;22&@,{ me)zgign(,s 1H
2.80-2.189 ( m 2H) 3. 56 (ls, 2H) , 4.33 ( S gH) .95( s, 2H) (s, 1H)
, 1. 27- 7738711 H—R—=038(T-H A(i%%ks T ¥ W—m
t he prolc usi ng appropr e % art] éh eria ’
condi ti oﬁgﬂt ?‘é% undei g(g f_g TJ 2'1 g @P{;% ?r?e‘{ig(’é‘szm

i dentiff ed bé AeOR=1 LA-Sﬁa%ii%(ngﬁlhI)@ 34, 42666
Expl. RxRf (|solvent)1H vaR( 400 MHz, S) No. |2H), 4.97(s, 2H), 6.71(s, 1H), 6.97-

ci 0. 360DC13: L. 03(s, 9H), 1. 78(d, 2H), 9-52( n- Hexadh&(AcZMEL, 712-1.32(md, ZH)dB.96(s2H)
2.37-2.43 ( (n, 2H) , 2.8142.84( m2H),3.52($]1BM), 4.32

(s,2H), 4.95(s, 2H), 6. 69( s,

A

(0]

Example 9-54

3-[2-Cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidin-6-ylmethyl]-2,4-dioxo-1-o0xa-3,8-

diaza-spiro[4.5]decane-8-carboxylic acid 2,2,2-trichloro-ethyl ester

9-54

Cl Cj

Q«JQ\N — QU;Q\_N

To a solution of 0.22g ( 0.45 mmoles ) of 6-(8-benzyl-2,4-dioxo-1-oxa-3,8-diaza-spiro[4.5]dec-3-

ylmethyl)-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile in 4 ml of CH5CN is

added 2,2,2-trichloroethyl chloroformate(0.91 mmol) at ambient temperature and the mixture is

stirred for 18 hours. Aqueous NH4Cl is added and the organic layer is extracted with AcOEt,

washed with brine, dried over Na;SO4 and concentrated. The crude product is purified by silica gel
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1H),7.24-7.28 (m4H),8.94(s, 1H FCDC13 : 1.05(s, 9H), 1.72-1.82(m 2H),
9-530. 3832121 25(m 2H), 2.32-2.48(m 2H), (n-Hexane/ AcOEt=1/1)2.80-2180p 06
2H), 3.54(s, 2H), 4.34(s, 2H), 4.97(s, 2H), 6.71(s, 1H), 6.97- 7.07(m 2H),
7.2-7.35(m 2H), 8.96(s, | H Exanple 9-54

3-[2-Cyano-7-(2, 2-di net hyl - propyl )-7H pyrrol o

[ 2, 3-d] t 2 aved- A Qs 1. = 3 e PN L W )
di aza- -s%%‘?%%&gf[ﬁg)c%%é%ia{%%%ﬁyI@gpaici hhgtgéigel%rﬁ ?1:)% 28 %‘?I’] 25’% glrm oy]a
sol ut i oprop§l)-GH2@grlo[2,348]pyrivlidin)6- plinethyl]-2,4-dioxo-1-o0xa-3,8-diaza-spiro[4.5])decane-8-

o1 et ny T s 35t Ziaeerd- el este B Bty 5 5 al pyr i mi di ne- 2- carboni tril e
o o R A G ang S 20 5 R B L B8 BTBAS L T
i o ov ST NIETHH, SESBAD, 1A I Adeb ARE 4R 20 LN B0 s

gel 1666213211 A.93(s1 1HEB 2006 col umm chronmat ography ( n- Hexane : AcOEt =
1:1) to give 0.25 g of 3-[2-cyano-7-(2,2-dimethyl .. - "..:"i 1.-.:.. .._ .
propyl)-7H pyrrol o[ 2, 3-d] pyri m di n-6-yl net hyl ] - 2, 4-di oxo-1| - oxa- 3, 8-di aza- spi
rof 4. S]g ggﬁﬁg carboxylic acid 2,2,2-trichloro-ethyl ester in 96 %yield.
Rf = 0. g Ei n- Hexane: AcOEt = 1 : 1 ). 1H NWMR(400 MHz, CDC13) 61.05(s, 9H),
1. 78- 1. 382, MDiRiehyl-p2pah- & (2A8{dixo2Hpxa-3,838aza-spirof 4. 2}dec- 34y heehd ) ZZH-pyrrakd] 2,3-
4.26(s, ., .4.7-4.85(m.. 2H), 4.98(s, 2H), 6.71(s, 11-1), 8.95(s, 1H).
Exanpl edé’;%g“dfnf(‘%',c?%ﬁﬁﬁ’ékehyl -propyl)-6-(2, 4-di oxo- | -oxa-3,8-diaza-spiro
[4.5]dec-3-yl methyl )-7Hpyrrolo [2, 3- glgyrim dine-2-carbonitrile 9-55 To a
sol uti of®T™. 2 g ( 0.43 mol es) of

3-[2-cyano-7 7 2-di net hyl - propyl ) - 7H pyrrol o[ 2, 3-

d] pyri mdin-6-y thyl]-2, 4-di oxo- 1 -oxa- 3, 8-di aza- spim 4. 5] decane- 8- car boxy
lic acid 2,2,2 tr'cgloro-e ester in 7 m of acefic cd')dis d 112 ny
1.7 I ' _
( mol es ) | po a}\_____N \ />_\___N

N

0

To a solution of 0.25 g ( 0.43 mmoles ) of 3-[2-cyano-7-(2,2-dimethyl-propyl)-7H-pyrroiof2,3-
d]pyrimidin-6-ylmethyl]-2,4-dioxo-1-oxa-3,8-diaza-spiro[4.5]decane-8-carboxylic acid 2,2,2-
trichloro-ethyl ester in 7 ml of acetic acid is added 112 mg ( 1.7 mmoles } of zinc powder at
ambient temperature and the mixture is stirred for 3 hours at ambient temperature. Additional 300
mg ( 4.6 mmoles ) of zinc powder is added at ambient temperature and the mixture is stirred for 2
hours. After removal of zinc by filtration through celitec , aqueous NaHCO3 is added and the
mixture is extracted with CH,Cl,. The combined extracts are washed with brine, dried over Na;SO,
and concentrated under reduced pressure. The residue is purified by HPLC(H,0-0.1 %
TFA/acetonitrile-0.1 % TFA). Fractions are collected, basified with 5 % aqueous NaHCO3,
extracted with AcOEt, washed with brine, dried over Na;SO4 and concentrated under reduced
pressure to give 0.046g of desired 7-(2,2-dimethyl-propyl)-6-(2,4-dioxo- 1-o0xa-3,8-diaza-
spiro[4.5]dec-3-ylmethyl)-7H-pyrrolo{2,3-d]pyrimidine-2-carbonitrile in 28 % yield.
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anbi ent tenperature and the mxture is stirred for 3 hours at anbi ent

tenperature. Additional 300 ng (4.6 mmoles ) of zinc powder is added at

anbi ent 41,8 ir%)ﬁ*ature and the mxture is stirred for 2 hours. After renpyglgs

of zinc by tration through celitec , agueous NaHCO3 i s added and the

m xture is extracted with CH2Q 2. The conbi ned extracts are washed with

brine, dried over Na2SO4 and concentrated under reduced pressure. The

re5|due is purified by HPLC(H2O- 0.1 % TFA/ acetonitrile-0.1 % TFA).

Fract i ond NiYIR (d@DIMHie@DCHas@)flldlﬂw,tQHS V8 duBolm , REHCA398-2d2t(mac 2H) , R4k .

AcCEt , hed rine, dried over Na2S5O4 and concentrated under reduced

pressuré1 &nb’l 048365 SH ek 9 81, 2H) 670 (s 1H),8.94 (s, 1H)

7- (2, 2-di net hyl - propyl ) -6-(2, 4-di oxo-| - oxa- 3, 8-di aza-

spiro[ 4. 5] dec-3-yl methyl )-7H pyrrol o 2, 3-dl pyri m di ne-2-carbonitrile in 28 %

yi el d. R6%042 QCHAIA: RleOH-EB:PP06 1HNVR(400MHz,

CDC13.,S):1.03(s,9H), 1. 68-1. 78(m 2H), 1. 98- 2. 12(m 2H), 2. 94-

3.15(m 4H), 4. 33(s, 2H), 4. 96(s, 2H), 6. 70(s, 1H), 8.94 (s, 1H Rf = 0.2 (CHdO 2:

MeOH = 9:1 ) 9-56. 7-(2,2-dinethyl-propyl)-6-(8-ethyl-2,4-di oxo- |

-oxa- 3, 8-di aza-spiro [4.5]dec-3-ylnethyl)-7H

pyrrol 0[2 3-dl pyrimdine-2-carbonitrile To a sol ution of

7 (2, 2- t hyl - propyl ) - 6- (2, 4- di oxo-1| - oxa- 3, 8-di aza-spi ro[ 4. 5] dec- 3-yl et hy
- TH y rol o[ 2, 3-dl pyrimdine-2-carbonitrile (0.63 nmmol) in DMV (2 m) are

added e diy2-duneriy Bprop(-66@-¢tiyl-d,4-dkXG0B o k£13 Rodimaiipiro [A5iebal y ity Pyl ) . The

mxture is allowed to stir at anbient tenperature under nitrogen atnosphere

for 18 BYIRIR(2.rlpyrigvdine-grraphonitrilee i s diluted with H2O and extracted with

AcCEt. The organic layer is washed with brine, dried over Na2SO4 and

concentrated under reduced pressure. The residue is purified by

HPLC( H20-0. 1 % TFA/ acetonitrile-0.1 % TBA). Fractions are coll ected,

basifiedfwith 5 % aqueous NaHCCS, extra ted with AcOEt, washed with brine,

dried ov r Na2SO4 [

concentrat ed und duced ) gssure to give
7-(2, 2-d | - (Y MESS -(8-ethyl -
| - oxa- 3, 89duaza/sp [45 dec_3_¥LnBLhy J+¢Jrr [ 273-d] pyri m di ne- 2-
carbonltrlw/ y Nt epeating the procedure§ﬁ' riNpe bove using appropriate
starting Wﬁteriaﬁ\ﬁﬂélcondltlons t he fcﬂlomﬁnégcaggounds of formula 9-5
are obtained as identified belowin Table 9-5. 168 4-32121A

To a solution of 7-(2,2-dimethyl-propyl)-6-(2,4-dioxo-1-oxa-3,8-diaza-spiro[4.5]dec-3-ylmethyl)-
7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile (0.63 mmol) in DMF (2 ml) are added ethy] bromide
(0.69 mmol), K>2CO3 (0.76 mmol), and Nal {0.95mmol). The mixture is allowed to stir at ambient
temperature under nitrogen atmosphere for 18 hours. The reaction mixture is diluted with H,O and
extracted with AcOEt. The organic layer is washed with brine, dried over Na;SO4 and concentrated
under reduced pressure. The residue is purified by HPLC(H.0-0.1 % TFA/acetonitrile-0.1 % TFA).
Fractions are collected, basified with 5 % aqueous NaHCO3, extracted with AcOEt, washed with
brine, dried over Na;SO4 and concentrated under reduced pressure to give 7-(2,2-dimethy1—propyl)-
.- 6-(8-ethyl-2,4-dioxo-1-oxa-3,8-diaza-spirof{4.5]dec-3-ylmethyl)-7H-pyrrolof2,3-d]pyrimidine-2-

carbonitrile.

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 9-5 are obtained as identified below in Table 9-5.
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Rx 9-5 Table 9-5 2 1 FEB 2006 Expl.RxRf ( sol vent)1H NMR(400 MHz, 8) No.
0.51(CDCL3): 1.05(s, 9H), 1.12(t, 3H), 1.82(d, 9-56\(CH2CL2: MeCH =10: 1)2H)
2.21(dt4-32B1A 2. 39(t, 2H), 2.51(q, 2H), 2.90-2.93(m 2H), 4.35(s, 2H) ) FEB 2006
4.98(s, 2H), 6.72(s, 1H), 8.96(s, 1H) 0.56(CDC13): 0.91(t, 3H), 1.03(s, 9H),
1.44- 9-571 (CH2C12: MeOH =8:1)1.52(m 2H), 1.78(d, 2H), 2.13-2.23(m 2H),
2.32-2.41(m 4H), 2.82-2.93(m 2H), 4.33(s, 2H), 4.96(s, 2H), 7.00(s, 1H),
8.94(s,pdH) F F0.30(CDCL3): 1.03(s, 9H), 1.79(d, 2H),

9-58(n- : 1:1)2.17(ddd, 2H), 2.27-2.34(m 2H), 2.45(ddd, F2H),

2. 67(dd . 85 . 4.33(s, 2H), 4.96(s, 2H), 6.70(s, 1H), 8.95(s,

1H) 0.33 : (d)6H. 1.03(s, 9H), 1. 74

9-59I(n- © AcfpEt ?ﬂm 3H), 2.13(d, 2H), 2.19-2.20(m 2H), 2.33(t,
2. 80(

qr 33 5 AEt 5(s 2H), 6.69(s, 1H), 8.94(s, 1H)

0 42(CDC13)O 0.11 (4, 0 54 0.85- 9- 60( CH2Cl 2: MeOH =10: 1) 0. 87
(m 1H), 1.03(s, 9H), 0(d, 2H), 2. 21(dt, 2H), 2.32(d, 2H), 2.43(t, 2H),
2.99- 3.02(m 2H), 4.330s, 2H), 4.96(s, 214), 6.70(s, 1H), 8.94(s, 1H)

0.31(CDC13): 0.92( t, 311), 1.03(s, 9H), 1.20-
9- 61( n- Hb¥EHE: AcOEt =1: 5) 1. 55(m 4H), 1.70-1.82(m 2H), 2.10- 2.48(m 6H),

2.78-2. T 4 33(%; 96(S, 2y, 6. 7o0(s,—iH 8 94(s—1H)
%;?;bi.l 38! (FREZ Sdiventy 7t o NG 300 Mi By )
L 0.51 (CDCls): 1.05(s, 9H), 1.12(t, 3H), 1.82(d,
9-56 (CH:Cl:MeOH =10:1) | 2H), 2.21(dt, 2H), 2.39(t, 2H), 2.51(q, 2H),
2.90-2.93(m, 2H), 4.35(s, 2H), 4.98(s, 2H),
6.72(s, 1H), 8.96(s, 1H)
0.56 (CDCls): 0.91(t, 3H), 1.03(s, 9H), 1.44-
9.57 I (CH;ClL:MeOH =8:1) 1.52(m, 2H), 1.78(d, 2H), 2.13-2.23(m,
2H), 2.32-2.41(m, 4H), 2.82-2.93(m, 2H),
4.33(s, 2H), 4.96(s, 2H), 7.00(s, 1H)
8.94(s, 1H)
. F 0.30 (CDCl3): 1.03(s, 9H), 1.79(d, 2H),
9-58 (n-Hexane:AcOEt=1:1) | 2.17(ddd, 2H), 2.27-2.34(m, 2H), 2.45(ddd,
F*k 2H), 2.67(dd, 2H), 2.85(d, 2H), 4.33(s, 2H),
4.96(s, 2H), 6.70(s, 1H), 8.95(s, 1H)
0.33 (CDCl): 0.89(d, 6H), 1.03(s, 9H), 1.74-
9-59 \( (n-Hexane:AcOEt=1:1) | 1.81(m, 3H), 2.13(d, 2H), 2.19-2.20(m,
2H), 2.33(t, 2H), 2.80(d, 2H), 4.33(s, 2H),
4.95(s, 2H), 6.69(s, 1H), 8.94(s, 1H)
0.42 (CDClLy): 0.11 (g, 2H), 0.54 (g, 2H), 0.85-
9-60 (CH2ClL:MeOH =10:1) | 0.87 (m, 1H), 1.03(s, 9H), 1.80(d, 2H),
2.21(dt, 2H), 2.32(d, 2H), 2.43(t, 2H), 2.99-
3.02(m, 2H), 4.33(s, 2H), 4.96(s, 2H),
6.70(s, 1H), 8.94(s, 1H)
0.31 : {CDCl): 0.92( t, 3H), 1.03(s, 9H), 1.20-
9-61 ( n-Hexane:AcOEt=1:5) | 1.55(m, 4H), 1.70-1.82(m, 2H), 2.10-
2.48(m, 6H), 2.78-2.95(m, 2H), 4.33(s, 2H),
4.96(s, 2H), 6.70(s, 1H), 8.94(s, 1H)
9-62.
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9-62. 169 4-32121A

7-(2, Z-gisgﬂ | - propyl ) - 6- (8- et hanesul f onyl - 2, 4- di oxo- | - oxa- 3, 8- di azat&pi2tlh
[ 4. 5] deC=3- met hyl ) - 7H pyrrol o [2, 3-d] pyri m di ne-2-carbonitrile 2 1 FEB
2006 To a solution of 0.2 g (0.5 nmmol es) of

7- (2, 2- di-methyl - propyl ) - 6- ( 2, 4- di oxo-| - oxa- 3, 8- di aza-

spiro[4.5] dec-3-y] net hyl ) -7H pyrrol.of 2,3-d] pyrjmdjne-2-carbonitrile in 5 m
of Crod A drimeikao JgetBrmetign Pksﬁﬁf?o‘f-gloxy-la?xqfévgr%#@smlrpiﬁﬂ;?fdreeﬁr oride
and 0.0 “PH b, - mtdineb iafiiAr. The.mixture is stirred for 18
hour s a?]ng&n%)fl)ent terrpergf%]?gflrgincgﬁ%uri fb?ed %y HPLC( n- hexane/ AcCEt) to give
the product in 48 %yield. Rf=0.21(n-hexane: AcOEt = 1:1) 1H NMR(400 WHz,
DMSO- d6) ~51.03(s, 9H), 1.85-1.95(m 2H), 2.2-2.3(m 2H), 2.84(s, 3H), 3.1
3.2(m 2% __03. 75-3.85(m 2H), 4.33(s, 2H), 4.98(s, 2H), 6.72(s, 1H), 8.95(s,
1H). By résgeati ng the procedures descri bed above using appropriate starting
mat eri al s ant, conditions the follow ng conpounds of fornmula 9-6 are
obtained as idergified win Table 9-6. 9-6 Table 9-6 Expl. No. R-11 Rf
(sol vent) Q) 4-32121A 2 1 FEB 2006 (CDd 3)

9-630.431. 03(sny9H Y 1 1.87(m 2H), 2.0-2.1(m (CH2CI 2: MeCH = 9:1)2H),

2.13(s, 3H), )8. T+3.28(m 1H), 3.45- 3.55(m 11-1), 3.8-3.9(m 1H), 4.33(s,
2H), 4.33-4.485(m 1%{),\4.%(5, 2H), 6.71(s, 1H), 8.95(s, 1H)

i

To a solution of 0.2 g ( 0.5 mmoles ) of 7-(2,2-dimethyl-propyl)-6-(2,4-dioxo-1-0xa-3,8-diaza-
spiro{4.5]dec-3-ylmethyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile in 5 ml of CH,Cl, are added
0.05 ml ( 0.65 mmoles ) of methanesulfonyl chloride and 0.08 ml ( 0.57 mmoles ) of triethylamine.
The mixture is stirred for 18 hours at ambient temperature and purified by HPLC(n-hexane/AcOEt)
to give the product in 48 % yield.

Rf=0.21(n-hexane:AcOEt = 1:1)

I NMR(400 MHz, DMSO-dg) 81.03(s, 9H), 1.85-1.95(m, 2H), 2.2-2.3(m, 2H), 2.84(s, 3H), 3.1-
3.2(m, 2H), 3.75-3.85(m, 2H), 4.33(s, 2H), 4.98(s, 2H), 6.72(s, 1H), 8.95(s, 1H).

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 9-6 are obtained as identified below in Table 9-6.

R
\
N

9-6

0
O_ N
T
o)

Table 9-6

Expl [ AR Rf (solvent) 1H NMR(400 MHz, 5)
No. ’
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0(CDC13) 9- 64S 0.211.03(s, 9H), 1.85-1.95(m 2H), 2.2-2.3(m O

(n- hexqp%ﬁ =2H), 2.84(s, 3H), 3.1-3.2(m 2H), 3.75- 1:1)3.85(m22HFR 2006
4.33(s 4.98(s, 2H), 6.72(s, 1H), 8.95(s, 1H) 9-65.

7- (2, 2-Di net hyl - propyl ) -6-(1-net hyl - 2, 4-di oxo-1, 3,8-tri aza-spiro[ 4. 5] dec-3-y
| met hyl ) - 7H pyrrolo[23d]pyr|md|neanrbonltrlle A)

3-[ 2- o= 7= 2, 2= methyt—= plUpyI)-ll‘I—pleUCt 3 dHpyrmatn—6-—ytmethytiy 1-
met hyl % - |di , 3, 8- gza Spl ro[4 5] de g carboxylic acid

cert. a§4~\/| esq‘gt r 6. 45g g«gﬁéﬁ IOJ(s, 9H), 1.75-1.87(m, 2H), 2.0-2.1(m,

1,3, 8-ri azg- spi ro[ 4. 5] dp 2%@?6% % | BBeR-13(s, B 3.51-3286w, BHB3.43-

(0.024 ol ed) of K2C03 aphd 7.35g (0.027 nqlB85(mpfiH), 3.8-3.9(m, 1H), 4.33(s, 2H),
6- br onpnet hy|l - 7- (2, 2- di nt hyl - propyl ) - 7. H.|-4.33-4.45(m, 1H), 4.98(s, 2H), 6.71(s, 1H),
pyrr ol 0)[2, 3-|. d. ]pyrl m di pe- 2- carbonl trile aags(s;blw)nt terrperature Af ter
b6|ng +ii’i’ t—for—5—hotr +he—+eactonn sttt ered—to—rerpve
K2C03. %h@ ilthate is d bgted w th AcOEt aﬁﬁﬁj(ﬁb and then extracted Wth
AcCEt . |TH coﬁbis@&t extr are washed wilt hO}at@D, 488- b95(me 2F0r2.2@- Huer
MySO4 and cdncenfrat ed uptiehexaBedeO¥t 5t s AR, 238465, BER) UL8.2(m, PHD.iXTd by
silicajgel dolum chronplddraphy to give |B.8%ng 280, 4183(sr 24d), 4.98(s, 2H),

3-[ 2-cyano- 4- (2, 2-di net hyl - propyl ) - 7TH pyrrcﬁm(&,Zl,By 8.95(s, 1H)

d] pyri m-di-a-le—ylmethyl}-t-pmthyl-2 4.digxg-13 8-triaza-spirol4.5ldecane-8-¢

arboxylic acid .tert.- butyl ester |n 90 % vyi eI d. 171 4-32121A 2 FEB 2066

| HNVR( 400MHz, CDC13,S): 1.03(s,9H),1.47(s,9H), 1.58-1.65(m 2H), 1.95-2.07(m

,2H), 3.15-3.27 (m 2H), 3.91-4.05 (m 2H), 4.33 (s, 2H), 4.92

(s,2H),5.74(brs,1H), 6.71 (s, 1H),8.92(s, IH Rf = 0.25 ( n-Hexane: AcCEt =

1:1)

3-T2- OyaRo- 7- (2, 2- di met hyl - propyl ) - 7H pyrrol o[ 2, 3-dl pyri m di n-6-yl met hyl ] - 1-

met hyl - 242 ohexgr SLILAGAYEL UL fb5b- DB GRS AISpRYE L eI if 7 H-

.tert. -bfjty estgrérl\/gy1§- q—i DX/F B lﬁrd:[ b y ét‘l?)’ﬁj
pyrrolo[2,3-d]pyrimidine- 2-carbomtrlle

taoarod ta roanmmun

A) 3-[2-Cyano-7-(2,2-dimethyl-propyl}-7H-pyrrolo[2,3-d]pyrimidin-6-ylmethyl]- 1-methyl-2 4-
dioxo-1,3,8-triaza-spiro[4.5)decane-8-carboxylic acid .tert.-butyl ester

6.45g (0.02 moles) of 1,3,8-triaza-spiro[4.5]decane-2,4-dione in 65ml of DMF is added 3.32 g
(0.024 moles) of K2CO; and 7.35g (0.027 moles) of 6-bromomethyl-7-(2,2-dimethyl-propyl)-7.H.-
pyrrolo[2,3-.d.]Jpyrimidine-2-carbonitrile at ambient temperature. After being stirred for 5 hours ,
the reaction mixture is filtered to remove K,COs. The filtrate is diluted with AcOEt and H,O , and
then extracted with AcOEt. The combined extracts are washed with water and brine, dried over
MgS0O; and concentrated under reduced pressure. The residue is purified by silica gel column
chromatography to give 9.43 g of desired 3-[2-cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolg[2,3- .
dlpyrimidin-6-ylmethyl]-1-methyl-2,4-dioxo-1,3,8-triaza-spiro[4.5]decane-8-carboxylic acid .tert.-
butyl ester in 90 % yield.
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To a suspension of 0.9g (0.024nvles) of NaH in 90mL of DMF, is added 9. 34g
(0.019npl es) of 3- )

[ 2- Wan&%@ﬁ‘ 2-di met hyl - propyl )- 7. H. - pyrrol o[ 2, 3-. d. | pyri ni di n- 6- yl4ef by )%
1-nmet hyl -2,4-di oxo- 1, 3,8-triaza-spiro[4.5]decane-8-carboxylic acid
.tert.-butyl ester at anmbient tenperature. After being stirred for 10

m nutes, 1.6nl (0.026nples) of iodo nethane is added slowy at 0C. After
being stirred for 5hours at anbient tenperature , the reaction mxture is
guenched with cold H20 and the mxture is extracted with AcOEt. The conbi ned
extractsg Wi [ine, I ed,.aver S ent e d
Feduced BOgR AR NHE FReta 10T A hBed 4yt ot b e BS ) - Lo (i
chr omat ogy [ : Shied

o1 2 cyamat s 3T Ao adls (RS pEE0A%) G A1) 492 (s 2H). 574 (brs, 18,

d] pyri meQi s 61K)ndtd2yls] ,-1IH yret hyl - 2, 4- di oxo- 1, 3, 8-tri aza-spi ro[ 4. 5] decane-8-c¢
arboxylic acid tert- butyl ester in 92 %yield. 172 4-32121A 2 1 FEB 2006 IH
NMR (400 MHz, CDC13.,S); 1.03 (s,9H),1.47(s,9H), 1.55-1.64 (m 2H)

1.82-1. gﬁ:ﬁ).ﬁ(%e%n%%éoﬁ@ 13-)38-3.52(m 2H), 4. 00- 4. 22(m 2H),

4.35(s, 2H), 4. 92(s, 2H), 6.6485, 1H),8.91 (s, 1H) Rf = 0.20 ( CH2Cl 2 : AcOrt
=9:1) O

7-(2, 2- D net hyl - propyl )-6-(1-nethyl -2, 4-di oxo-1, 3,8-triaza-spiro[ 4. 5] dec-3-y
| met hyl )-7H pyrrol o[ 2,3-d] pyri m di ne-2-carbonitrile 1 )TFA C %t 2 2) NaHCq
To a soRyt3. no/7-828 dfrhbt b rrolo[2,3- imidin-6- -1- -2,4-

3-[ 2- cyla?'zog‘- gD%gH 2- dl@zrret hyl Qﬁfﬁgggﬁ J??E’y yr r%l%f’]f,ygfmdm 6-ylmethyl]-1-methyl-2.4

d] pyri nﬂid'ix@r-l&%rtriﬁé@ﬁyiqu[Mﬁ]ﬂ@tahgr&czrbmdﬁmﬁd 1te®,-Butykdstera- spi r o[ 4. 5] decane- 8- ¢
arboxylic acid.tert.- butyl ester in 30nml of CH2Cl 2, 30nil( 389 mmol es ) of
TFA is added at OC. After bing stirred for |hour at anbient tenperature ,
sat. NaHCOB3 is added at OCto the reaction m xture and the m xture 1is
extracted with CH2CI 2. The conbi ned extracts are dried over MgS&4 and

under reduced pressure to gi desired

yl - propyl)-6-(1-nmethyl -2, 4-di oxg=£", 3, 8-tri aza-

spi ro[ 4. 5] deg=3-yl net hyl ) - 7H pyrrol o[ 2, 3-d] pyr di ne-2-carbonitrile in
ield. T, d é

crude proditet is used for the step wi thout
-3.40 (( m 2H),

nCDC13—58)y—1. 03(s,
. 6.64(s, 1H), 8.91( s,81H .

purification: N

N
1.87-1.98 L2, . 3H), 3. 1
4.35 (s, (2:%4.92 (5,300, 3 Gl (o ZH7

To a suspension of 0.9g (0.024moles) of NaH in 90ml of DMF, is added 9.34g (0.019moles) of 3-
[2-Cyano-7-(2,2-dimethyl-propyl)-7.H.-pyrrolo{2,3-.d.}Jpyrimidin-6-ylmethyl]- I-methyl-2,4-dioxo-
1,3,8-triaza-spiro[4.5]decane-8-carboxylic acid .tert.-butyl ester at ambient temperature. After being
stirred for 10 minutes, 1.6ml (0.026moles) of iodo methane is added slowly at 0°C. After being
stirred for Shours at ambient temperature , the reaction mixture is quenched with cold H,O and the
mixture is extracted with AcOEt, The combined extracts are washed with brine, dried over MgSO,
and concentrated under reduced pressure. The residue is purified by silica gel column
chromatography to give 1.54 g of desired 3-[2-cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-

. d)pyrimidin-6-ylmethyl]-1-methyl-2,4-dioxo-1,3,8-triaza-spiro[4.5]decane-8-carboxylic acid terz-
butyl ester in 92 % yield.
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Rf=0.25 ( CH2CI2 : McOH = 9:1) 173 4-32121A 2 1 FEB 2006 9-66.

7-(2, 2- propyl)-6-(1-nethyl -2, 4-di oxo-8-propyl -1, 3,8-tri aza-

[ 4. 5]dé£5gﬁbphethyl)- 7H pyrrolo [2,3-d] pyrimdine-2-carbonitrile FiéEngsz
suspensi on of 27.4nmg (0.685mmwl es) of NaH and 6.5ng ( 0.025 nmmol es) of
18-crown-6 in 2.0m of DWF, 200ng ( 0.488 mmoles ) of

7- (2, 2-Di met hyl - propyl ) - 6- (1- net hyl - 2, 4-di oxo-1, 3, 8-

tri aza- SINMR 4 460 0¥z 3EPATRIS) Y 1)03TH-, 19 ¥ 914913 ,3H) py.55-Ti64 (e 2Hcarbgmi vail e
is added at anmbient tenperature. After being stirred for 10 mnutes, 75 01
(0. 823w 28L), 2685 s bt o3 3B Fpihemi, 2Harded0-4 22 (€, 2HJ, 4.B8 (1se k)i ,drPf SIAH B, i S
stirred ent tenperature . The reaction mxture is
quenche%ggifhlﬁngﬁ 36 gggjextracted with AcOEt. The conbined extracts are
washed with brine, dried over MgpSO4 and concentrated reduced pressure. The
residue is purified by silica gel colum chromatography to give 90.5 ng of
desi r edRE= 0204 GG :HAROBH BB - 6- (1 - met hyl - 2, 4- i oxo"
8-propyl-1,3,8-triaza-spiro[4.5]dec- 3- ylnethyl) 7H pyrrol o[ 2, 3-d] pyri m di ne-
2-carbonitrile in 41 % yield. I HNW (400 MHz, CDC13.,8): 0.91 (t, 3H),

1. 03 ( s 9FD 1.48-1. 60 (m ZFD 1.60-1.67 (m, ZFD 2. 00 2.13

(m %t 2H), 2. 68-2. 80(m I—!é2.82-,2.91§ g

3H) , 3@1 § xt HyDanessliyl(rgogﬁg Gélﬁaf(t -4 diioxogh} -tﬂ%smo["r Bleg3-Yimethod)-MoH =
4. 1 ) q§ Eﬁ&] 1ﬁmﬁn@QQﬁﬂQMﬁ§& descri bed above using starting materi al
(ex.9-1 app prlate brom de or chloride, the follow ng conpounds of
formul a 9- 7 are obtained as identified belowin Table 9-7. 174 4-32121A 9-7
2 1 FEB 2006 Table 9-7 Expl.RRf (solvent)1H NVR(400 MHz, 8) No.

N

1) TFA/CHCY,

~
Qe 4 |
e aYa v,,;gjL

To a solution of 7.62g (0.015moles) of 3-[2-cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-
d]pyrimidin-6-yimethyl]-1-methyl-2,4-dioxo-1,3,8-triaza-spiro[4.5]decane-8-carboxylic acid .tert.-
butyl ester in 30ml of CH,Clz, 30mi ( 389 mmoles ) of TFA is added at 0°C. After bing stirred for
lhour at ambient temperature , sat. NaHCO; is added at 0°C to the reaction mixture and the mixture
is extracted with CH»Cl, . The combined extracts are dried over MgSQ4 and concentrated under
reduced pressure to give desired 7-(2,2-dimethyl-propyl)-6-(1-methyl-2,4-dioxo-1,3,8-triaza-
spiro[4.5]dec-3-ylmethyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile in quantitative yield. The

crude product is used for the next step without purification.

14 NMR (400 MHz , CDCI3,5) : 1.03 (s, 9H), 1.58-1.67 (m, 2H ), 1.87-1.98 (m, 2H ) , 2.89
(s,3H),3.03-3.11 (m,2H),3.31-3.40(m,2H), 4.35(s, 2H), 492 (s, 2H), 6.64 (s, 1H),
8.91(s, 1H)

Rf=0.25 ( CH,Cl; : MeOH = 9:1)
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0. 13CDC13: 0. 10-0. 17 (m 2H), 0. 51-0.59(m 9- 67( AcOEt : MeOH=4: 1) 2H), 0. 83-0. 98
(m 2H) _3% (s, 9H), 1.61- 1.69 (m 2H) 2.07-2.28 (m 2H), 2. 34- 224?FE82005
(m2H) . % .80(m 2H), 2. 89(s, 3H) ,2.97-3.08( m 2H), 3. 36(s, 2H), 4. 34('s

2H), 4.91 (s, 2H), 6.64(s, 11-1).8.90(s, I11) \0.25CDC13: 1.03 (s, 9H),
1.61-1.69 (m 2H), 9-68/(AcCEt: MeOH=4: 1) 2. 07-2.28 (m 2H), 2.34-2.42 (m
2H), 2.70-2.80 ( m2H),2.87(s, 3H), 2. 97- 3. 08(

m 2H), 3. 36(brs, 2H), 4. 34(s, 2H), 4. 90( s, 2H), 6. 63(s, 1H), 8. 90(5, 1H) 0.49CDC13:
0. 81-0. 886(m 2H) 1 03 (s 9H) 9 69(AcoEt MeOH=4: 1) 1. 14-1. 26 (m
3H),1.57-1.64 ( 65- 1.81 ,198201(m2H)222(d

2H) , 2. 6?2@21341(11?}111@@@%-{21-3@%112 421iaox0~ -Bepyl; R}P;triazagepiro[ B bjded-33A (et Yy,
4.90(s, , 43CDCI 3: 1. 03(s, 9H), 1. 62-1. 70(m 2H) ,

9- 70(Ac@p?%8%ﬂé§:diwr8§-% %‘%i"b%w 2.30(brs, 1H),2.88(s, 3H),2.89-3.02

(m 4H), 3.36(brs, 2H), 4.34(s,2H), 4.91 (s,2H),6.64(s, 1H), 8.90 (s, 1H)

FO. 50CDC13: 1 03 (s, 9H), 1 58-1.66 (m 2H). 9-71(AcOEt: MeOH=4: 1) 2. 00-2. 12 (

m 2H) 2 83 2. 88 ASP3H) , 3N6(sr2HP, 4. 34( ¥, 49152,

6. 63(s, H M Z_30(m 20), 8. 89(N 1 [N/

0. 26CDC1 5ot 66Lm@,w‘4,nng 72( A 738022 13 ( m 2H)
e 2.83-2.93 (m 2h), 2. 88(s, 3F), %%ZH) 4.35

(s 21,491 (& .14-5. 25

To a suspension of 27.4mg (0.685mmoles) of NaH and 6.5mg ( 0.025 mmoles ) of 18-crown-6 in
2.0ml of DMF, 200mg ( 0.488 mmoles ) of 7-(2,2-Dimethyl-propyl)-6-(1-methyl-2,4-dioxo-1,3,8-
triaza-spiro[4.5]dec-3-ylmethyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile is added at ambient
temperature. After being stirred for 10 minutes, 7501 (0.823mmoles) of 1-bromo propane is added
at 0°C and the reaction mixture is stirred for 5 hours at ambient temperature . The reaction mixture
is quenched with cold H;O and extracted with AcOEt. The combined extracts are washed with
brine, dried over MgS0Os and concentrated reduced pressure. The residue is purified by silica gel
column chromatography to give 90.5 mg of desired 7-(2,2-dimethyl-propyD)-6-(1-methy}-2,4-dioxo-
8-propyl-1,3,8-triaza-spiro[4.5]dec-3-ylmethyl)-7 H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile in 41 %
yield.

4 NMR ( 400 MHz, CDC13,8) : 091 (t,3H), 1.03 (5,9H),1.48-1.60 (m, 2H ) ,1.60-1.67 (m

,2H},200-213(m,2H),2.42(t,2H),2.68-2.80(m,2H),2.82-291 (m,2H ), 2.88 (s,
3H),435(s,2H),491(s,2H),6.64(s,1H),890(s, 1H)

Rf=0.15 (AcOEt:MeOH = 4:1)
By repeating the procedures described above using starting material (ex.9-1) and appropriate

bromide or chloride, the following compounds of formula 9-7 are obtained as identified below in

Table 9-7.
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m 2H),5.81-5.93 (m 1H),6.64(s, 1H), 8.90(s, 1H) 175 4-32121A 2 1 FEB 2006
cl 0.7 1.03 (s, 9H) , 1.57-1.64 ( m 2H) , 2 1FEB 2006
9- 731 (AcCOEt : MeOHE4: 1) 2. 00-2: 10 (m 2H), 2.72-2.84 (m 4H),-3-.49 (s, 3H),
3.56(s, 2H), 4. 34(s, 2H), 4.91 s, 2H), 6. 63(s, 1H),7.23-7.32(m 4~ ), 8.90 (s, 1H)
F FO.78CDC13: 1.03 (s, 9H), 1.58-1.66 (m 2H), 9- 74~( AcOEt: MeOH=4:
1)2.00-2.12 (m g2H), 2.70,2.83 (m 4H), 2.88

(s, 3H), B 2 4.91 s,2H), 6.63 ( s, 1H),7.00(t, 2H) 7. 26-
7:30( m 2" 1 . $2 1.03 (s, "9H), 1.20(0, 3H) ,71.58- '

9- 75( AcCOEt _z{c (Nn 2 2.94-2.16 (' m 2H), 2.69 (t ,

2H), 2. 78- 2. 87" (m\eH) , 2.188(s, 3H), 2.88-2.95 (m 2H), 3.51 (g, 2H), 3.56 (t,

OH) . 4. 34(s, 2H), 4991 (s . 6.63(s, 1H),8.90(s, IH -0./00.40CDC13: 1.03 (s,
9H), 1.20 (t, 3H), 1.56-/ 9 76(AcOEt: MeOH=4:1)1.64 ( m 2H) , 2.08-2.18 ( m
2H) , 2. 70% , 2H),2.77-2.96 (m2H), 2.88(s, 3H),3.52 (q, 2H), 3.57-3.68

(m 6H) , Tabda9d, 2H), 4. 90(s 2H), 6.63(s, 1H), 8.90(s, IH)
0. 11CDGES 3ts : Zan HACEEt— Ve CH=A—2—-08=220—m—3H)
2. 66- 2@3 ﬁw\ H;{I) é"@ﬁh‘:)n 2H§ 7 bmﬁvmwo@mi)% K
(mZH), —3- 355 (rn, ’)I—l) 34A(s 2N A4 Q91(s 7|—|\ 6.63(s 1H)
8.90(s, [>\/ 013 CDCly : 0.10-0.17 (m, 2H'), 0.51-0.59 (m ,
9-6 (AcOEt:MeOH=4:1) | 2H), 0.83-0.98 (m, 2H ), 1.03 (s, 9H), 1.61-
1.69(m,2H),2.07-2.28 (m, 2H), 2.34-2.42
(m,2H),2.70-2.80 (m, 2H ) ,2.89 (s, 3H)
,2.97-3.08(m,2H),3.36(s,2H),4.34 (s,
2H),4.91(s,2H),6.64(s,1H),890(s,
1H)
0.25 CDChL: 1.03(s,9H), 1.61-1.69 (m, 2H ),
9-68 <>\/ (AcOEt:MeOH=4:1) | 2.07-2.28 (m,2H ), 2.34-2.42 (m, 2H),
2.70-2.80 (m,2H ), 2.87 (s, 3H ), 2.97-3.08 (
m,2H),3.36(brs,2H),4.34(s,2H),4.90¢(
s,2H),6.63(s,1H),8.90(s, 1H)
0.49 CDCl; : 0.81-0.98 (m, 2H), 1.03 (s, 9H),
9-69 O\/ (AcOEt:MeOH=4:1) | 1.14-1.26 (m, 3H ),1.57-1.64 (m, 2H ), 1.65-
1.81 (m,4H), 1.98-2.01 (m,2H), 2.22(d,
2H),2.62-2.72 (m, 2H ), 2.73-2.80 (m, 2H),
2.86 (d,2H), 2.88 (s,3H),4.34(s,2H),
490(s,2H),6.64(s,1H),8.90(s, 1H)
== 0.43 CDCl;: 1.03(s,9H), 1.62-1.70 (m, 2H),
9-70 - (AcOEt:MeOH=4:1) | 2.05-2.17 (m, 2H ), 2.30 (brs, 1H), 2.88 (s,

3H),2.89-3.02 (m, 4H), 3.36 ( brs , 2H ),
434 (s,2H),4.91(s,2H),6.64 (s, 1H),
8.90 (s, 1H)

F 0.50 CDCl;:1.03(s,9H), 1.58-1.66 (m, 2H),
9-71 \Q\/ (AcOEt:MeOH=4:1) | 2.00-2.12(m,2H),2.70-2.83 (m, 4H), 2.88
(s,3H),3.56(s,2H),4.34(s,2H), 491 (

s,2H),6.63(s,1H),7.00(t,2H), 7.26-
7.30(m, 20), 889 (s, 1H)

=~ 0.26 CDCl;: 1.03(s,9H), 1.59-1.66 (m,2H),
9-72 (AcOEt:MeOH=4:1) | 2.02-2.13(m,2H),2.68-2.77(m, 2H),
2.83-293(m,2H),2.88(s,3H),3.11(d,
2H),435(s,2H),4.91(s,2H), 5.14-5.25(
m,2H),581-593(m, 1H),6.64(s,1H),
890 (s,1H)
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0. 14CDC13: 1. 03(s, 9H), 2. 04- 2. 16(m 2H) 9- 78( AcOEt : MeOH=4: 1), 2. 71 (t
2.77-2.95 ( m 4H)

9?&%& A
165173|(_§r: 2H)
(t, 2H) 3.47-3.56(m 2H), 3. 80-

3. 59- 3.
0.96 (t

H) , 4. 35(
1.03 (s,
1.7

2.

88 (s, 3H),
s, 2H), 4. 90( s,
9H), 1.42- 9-79

5-1.85 0=1:1)(m

2.
2H), 6. 63( s,

1 2H )1
3H) , 3.53-3.58 ( m 2H),
1H), 8. 90( s,
(n-hexane: AcCEt1.54 (m 2H),
2H),2.06-2.18 (m 2H), 2. 88(s, 3H),

38 ( s,

N~ |

387m 2H) 4.35(s, 2H), 4.92(s, 2H), 6.64 s,

1H), 2t 071€h J.ld 5 St
- 9-801 t | NewkER: 1 A?PQE 4 i(é oH ) rﬁ; 5
dd;” 2H§A9C{7€ 34 (s L ‘%‘24 §“§'§ c%g"%‘“ # ‘é
4.62-4.171 (m 1H),4.93s 2H) 665(s 17% SPA s B‘b §81 flrtE
2096 9-[81. ,2H),6.63 (s, 1 }, 7.23- 32(m,4D)
7- (2, 2-|Di net hyl - propyl ) - 6- (2, 4- di oxo- 1 &9@(§ni115\[z)a spi ro[ 4. 5] dec- 3-yl et h
7Hpyrrlol o[ 2] 3- d]pyrijn dine-2-carbonifrile To a solutio of 147.2ng ( O.
nmol es)| of 3;F -176.08, 2- di met hyl - b€DOY ;) 103 py9HOI, q[%Bss(m 2H),
d] pyri nfigliza- p- ylmt hyl chcomtmbHZMr)d 2)89-‘21L23(1% tzn )azpmalseqrﬁ 3119 eQ%rae
arboxylfic ac|d tért< butyl in 2.0m of g—iZﬁ;g 9qf
I s addgd at PpC. The re@ction mxtgre I or1 H(ﬁ?tafﬂzz?bgm
tenperature pnd then spt. NaHCOB is ad ?f%?,n g J)"HF 3{5@ racte
with CH2C 2, dr| ed ovey MpSH and concen r ? d pressure.
resi dug—-s H—+ed -
desi r ed 7_g ﬂoﬁé{/ﬁy B30 yl)-6- CDCl;: 1.03 (s,9H),1.20(0, 3H), 1.58-
(2, 4-dilckd21| 3, 8-tri az@ zﬁﬁﬁﬁoﬁ]:& 3231‘&@141%&1)) - 21040216 6o [2H B 241%tni ni
e-2-carlponitfile in 22| %vyield 1HNVR2B0MZ8-2A3C18., 28)), 21806 s3RH) ,
1.54-1.[72(m pH), 2.00-p.10(m 2H), 2.78 288295(m,2H),3.51(q,2H),3.56(t,
: 2H) ,4.34(s,2H), 491(s,2H),6.63 (s,
1H),890(s, 1H)
NN 0.40 CDCh:1.03(s,9H), 1.20(t,3H), 1.56-
9-76 (AcOEt:MeOH=4:1) | 1.64 (m,2H),2.08-2.18(m,2H), 2.70(t,
2H),2.77-296 (m,2H),2.88 (s,3H),3.52
(q,2H),3.57-3.68 (m,6H), 434 (s, 2H),
490(s,2H),6.63(s,1H),890(s,1H)
o {0.11 CDCl;:1.03(s,9H), 1.58-1.66 (m,2H),
9-77 (AcOEt:MeOH=4:1) | 2.08-2.20(m,2H), 2.66-2.71 (m,2H),
2.73-2.84(m,2H),2.87 (s,3H), 2.86-2.95
(m,2H),3.36(s,3H), 3.47-3.55(m, 2H)
,434(s,2H),491(s,2H),6.63 (s, 1H),
8.90 (s, 1H)
A~ 0.14 CDChL:1.03(s,9H),2.04-2.16 (m, 2H)
9-78 (AcOEt:MeOH=4:1) | ,2.71(t,2H),2.77-295(m,4H), 288 (s,
3H),238(s,3H), 3.53-3.58(m, 2H),
3.59-3.67 (m,4H ) 435 (s,2H), 490 (s,
2H),6.63(s,1H),8.90(s, 1H)
? 0.34 CDCl;: 096(t,3H),1.03(s,9H), 1.42-
9-79 /\/\ﬁ~ (n-hexane: AcOEt | 1.54 (m,2H),1.65-1.73(m, 2H), 1.75-1.85
o) =1:1) (m,2H),2.06-2.18(m,2H),2.88(s,3H),
297(t,2H),3.47-3.56 (m, 2H), 3.80-3.87 (
m,2H),435(s,2H),492(s,2H), 6.64
s,1H),892(s,1H)
/\/\ﬂ/ 0.71 CDCl3:094 (t,3H),1.03(s,9H),1.38(q
9-80 (AcOEt:MeOH=4:1) |,2H),1.49-1.73(m, 4H), 1.89-1.95(m, 2H
© },2.35(dd,2H),2.84(s,3H),3.23-3.33(
m,1H),374-390(m,2H),4.36(s,2H),
4.62-471 (m, 1H),493(s,2H), 6,65 (s,
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2.89(m2H),3.21-3.30(m2H),4.33 (s, 2H), 4.92 (s, 2H), 6.15 ( brs,

1H),6.64(s, 1H ,8.91(s, 1H) Rf = 0.10 (CH2CI2:MeOH = 9:1) 9-82. {
7-(2, 2- Pyl-propyl) 6(24d|oxo8propyl 1, 3,8-triaza- spiro 7 1FEB 8%
[ 4. 5]dec rrethyl) 7H pyrrol o[ 2, 3-dl pyrim di ne-2-carbonitrile 177

4-32121A A) 8 Propyl - pi peridin-4-one K CO/ DVF 2 1 FEB 2006 To a sol ution
of 20g ( 0. 130nol es ) of 4-piperidone hydrochlorlde nnnohydrate in 200mL of
I gr{0—Foretes)—ef—K2e03—and 202 74oles of—1—brorppropane
are added at| OC. The feaction m xture F@>s§§23édi¥%} 18 hour s at anblaﬂ
tenperature and filterled to renove K2AN3  The fjltrate is extracted wlth
AcCOEt and conbi ned extracts are washed with water and brine, dried over
MySO4 and concentrated to give 17.11 g of desired 8-propyl-piperidin-4-one
in 93% The crude product is used for the next step wi thout purification.
'HNNR(4QQW+E CIK13,8):0 94(t 3H), 1.55 ( dd, 2H), 2.39-2.48 (m6H), 2. 74(t,
4H) = 0.30 Ac OEt b -Propyl -1, 3,8-triaza-spiro[4.5] decane-2, 4-di one
-NQO 17@(%2@&12&#1-2@3! 235 %‘é}d@xez &&-triazosprelt-dldec Bt yimgthyDk H psmelob?. 3420 i s
added d to a solution of 17.1g 0.121 noles ) of
1- propyl= g%ﬁgglgggﬁr g%gkand 25.4g9 ( 0.264 noles) of (NH4)2CAB in 65 nil of
H20 and 75 ml of MeCOH The reaction mxture is stirred for 2days at anbi ent
tenperature. An appered precipitate is renmoved by filtration, and the
filtrat s ,concentrated under reduced pressure and dlssolved in EtOH

After rean@I of insoluble material , thg filtrate is concentrated again
under red pressure The re,srual,b@@ ial is isolated by filtration and
washed W|t ) v]e_rN 17.11g of desy \)\r{ _

8- propyl - 8 trla S o[ 4. 5!decane 2mét 4 ield. The crude
prgdug%/ " p [ 2)NaHCQ Y

k{

To a solutio of 147.2mg ( 0.297 mmoles ) of 3-[2-cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-
d]pyrimidin-6-ylmethyl]-1-methyl-2,4-dioxo-1,3,8-triaza-spiro[4.5)decane-8-carboxylic acid tert- -
butyl in 2.0ml of CH,Cl;, 2 ml ( 25.96 mmoles ) of TFA is added at 0°C. The reaction mixture is
stirred for 3 hours at ambient temperature and then sat, NaHCOj; is added at 0°C .The mixture is
extracted with CH,Cly, dried over MgSO; and concentrated under reduced pressure. The residue is
purified by silica gel column chromatography to give 26.3 mg of desired 7-(2,2-dimethyl-propyl)-6-
(2,4-dioxo-1,3,8-triaza-spiro[4.5]dec-3-ylmethyl)-7H-pyrrolo{2,3-d]pyrimidine-2-carbonitrile in 22
% yield.

g NMR ( 400 MHz , CDC13,9) : 1.03(s,2H), 1.54-1.72(m, 2H ), 2.00-2.10(m, 2H ), 2.78-

289 (m,2H),3.21-330(m,2H),4.33(s,2H),4.92(s,2H),6.15(brs, 1H), 6.64 (s, 1H)
,8.91(s, 1H)

Rf=0.10 ( CH2Clz;:MeOH = 9:1)

-

9-82.
7-(2,2-Dimethyl-propyl)-6-(2,4-dioxo-8-propyl-1,3,8-triaza-spiro[4.5]dec-3-ylmethyl)-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile
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is used for the next step without purification. 'HNVR(400MHz, DVSO- d6,
6): 0. 84(t 2ﬂk, 1.37-1.49(m4H), 1.72-1.83 (m2H), 2.02-2.27 2 1 FEB 2005
(m2H), -321 ,2H),2.66-2.75 (m 2H), 8.03 (brs, 1H Rf = 0.10 (AcCOet) O
7-(2,2-Di net hyl - propyl ) -6- (2, 4-di oxo-8-propyl -1, 3,8-tri aza-spiro[ 4. 5] dec-3-y
| met hyl )-7H pyrrolo [2,3-d] pyrimdine-2-carbonitrile K CO,/DVW To a
solution of 7.73g (0.037noles ) of
8-propyl-1,3,8-triaza-spiro[4.5]decane-2,4-dione in 70nL of DM, 4.39g (
0.032nnlesél_of K2C@3 and 7.5 0.024noles ) of 6-are added at anbient
t enper at ur i i % is stirred for 5 hours at anbient

' [ .- The filtrate is diluted with AcOEt
H20O and extract The conbined extracts are washed with water
and brine, dried oters MJSO4 and concentrated under reduced pressure. The
residue is purified b? silic el colum chromat ography to give 5.87 g of
desired 7-(2, 2-di net hyl -
propyl)-6-(2, 4-di oxo-8-propyl -1, 3,8-triaza-spiro[4.5]dec-3-yl nmethyl)-7H pyrr
olo[2,3-d]pyrimdine- 2-carbonitrile in 55 %yield. 179 4-32121A 2 1 FEB
2006 IH NWR, (.400 MHz, CDC13,,5) ; 0.91 (t , 3H , 1.03 (s, 9H , 1.44-1.56
(m, 2H , 1.62-1.70( m 2H), 2.09-2.22(m 4H), 2.34 (t, 2H), 2.89-2.98
(m 2H), A)3BPopyHpipéri®in{bordd), 5.77(brs, 1H),6.64(s, 1H),8.91 (s, 1H) Rf=
0.26 ( AcCEt : MeOH = 4:1) By repeating the procedures.described above using
appropriate starting materials and conditions the follow ng conpounds of
formula 9-8 are obtained as identified belowin Table 9-8 9-8 Table 9-8
Expl . RRf 1H NVR (400 MHz, 8) No.(solvent) 9-83~0.60CDC13 : 1.03 (s , 9H

1.60-1.72 , F(AcOBRL-MeOH=4: 1 ) , 2.11-2.18 ( m, 4H) , 2.87-2.93 ( m
, 2H), 3. 5 ( 33y 2HA\O01 2H), 5. 78(brs, 1H), 6.63(s,
KL0,/ DMF

To a solution of 20g ( 0.130moles ) of 4-piperidone hydrochloride monohydrate in 200ml of DMF ,

23.4g ( 0.170moles ) of K,CO3and 25ml ( 0.274moles ) of 1-bromopropane are added at 0°C. The

reaction mixture is stirred for 18 hours at ambient temperature and filtered to remove K;CO; . The

filtrate is extracted with AcOEt and combined extracts are washed with water and brine, dried over
- MgSOQ, and concentrated to give 17.11 g of desired 8-propyl-piperidin-4-one in 93%.The crude

product is used for the next step without purification.

lHNMR(400MHZ,CDCl3,8):0.94({,3}1), 1.55(dd,2H),2.39-248 (m,6H),2.74 (t,
4H)

Rf = 0.30 ( AcOEt)

B) 8-Propy!l-1,3,8-triaza-spiro[4.5]decane-2,4-dione

NaCNJ(NH)CO, N\ Q
O - Oy

H,0 / MeCH N
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1H),7.24-7.31 (m2H),7.24-7.30( ~ ,2H),8.90(s, 1H) 0.38CDCI 3:0.96(t,3H),
1.03(s, 9H), 9-84(AcOEt: MeOH=4:1)1.28-1.37 ( m 2H) , 1.41-1.50 ( m 2Hg
1.61- 1. §96mePAl) , 2. 05-2.20(m 4H ), 2.37 (t,2H),2.89-2.97( m 2H), 4. 231 FEB 0%
(s, 2F1), 4.92(s, 2H),5.71 (brs, 1H), 6.64(s, IH),8.91 (s, IH F(CDCl3): 1.05
(s, 9H), 1.65-1.75 (m 2H FO0.58),2.11-2.22( m 2H),2.23-2.42( m
9-85F(ACOEt)4H) , 2.65-2.69 ( m 2H) , 2.90-3.00 ( m, 2H , 4.35 ( s, 2H)

' 4 94 mole L) 1% & I ver n 1011
] g%(%g(oélj)l l@%QQNQ@NSm 3155)1 §H§@(§ dd%h*)d (%)V%gééH)%lﬂ)J Q%@ f?‘ﬁ é(;(

m 2H )p.12]melg) mta( pmpybplypendm-%one @:@5’52434(2() 2&4 moldd ))of (BHARCEL5M 60 mh of I2D ) |

<. 2%y , 468y PEmbpFwEORLFh it Mgy dlver 3ya 3y oy Toeenits 40 apeped
3H) 1. BRcipRaRtl renfdvdd Ey 2&1'5'&10411“8 thelFiltrate AFohedBratBdAlitier Rdfdddyselslilelan@2- 1. 73

2H) , 2.08-2.24 ( 2H), 2.35-2.43(t,2H),2.91-3.05 (m2H), 4.35 (s, 2H),
4 94 ( dissalygd)in EOWA(&M removalpf igsaable matedjal gtheFilirate is egncempEr@pgain ondef s |

)t Sy oSy P o du Rk ey Ao nd Wusifidwid e v give

17.11g of desired 8-propyl-1,3,8-triaza-spiro[4.5)decane-2,4-dione in 40% yield. The crude product

is used for the next step without purification.

JH NMR ( 400 MHz, DMSO-d6 , 5) : 0.84 (t, 3H), 1.37-1.49 (m’, 4H), 1.72-1.83 (m, 2H ),
202227 (m,2H),2.24(t,2H), 2.66-2.75 (m, 2H ), 8.03 ( brs , 1H)

Rf=0.10 ( AcOEt )

C) 7-(2,2-Dimethyl-propyl)-6-(2,4-dioxo-8-propyl-1,3,8-triaza-spiro[4.5]dec-3-ylmethyl)-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile

\_\‘ o]

%
72 K,CO, o

To a solution of 7.73g ( 0.037moles } of 8-propyl-1,3,8-triaza-spiro[4.5]decane-2,4-dione in 70ml of
DMF, 4.39g ( 0.032moles ) of K2CO; and 7.50g ( 0.024moles ) of 6-are added at ambient
temperature. The reaction mixture is stirred for 5 hours at ambient temperature and K,CO; is filtered
off. The filtrate is diluted with AcOEt , H,O and extracted with AcOEt. The combined extracts are
washed with water and brine, dried over MgSO; and concentrated under reduced pressure. The
residue is purified by silica gel column chromatography to give 5.87 g of desired 7-(2,2-dimethyl-
propyl)-6-(2,4-dioxo-8-propyl-1,3,8-triaza-spiro[4.5)dec-3-ylmethyl)-7H-pyrrolo[2,3-d]pyrimidine-
2-carbonitrile in 55 % yield.
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9-882.95( m 2H) , 4.35 (s, 2H) , 4.94( s , 2H), 5.76(bs, 1H),6.66(s,
1H), 8. 9@2 k) F,c~~0.58(CDC13) ~ 1.03 (s , 9H) , 1.48-1.57 ( m 2 1FEB 2006
( MeOH: CH F219)4 , 1.62-1.79 (m 4H) , 2.07-2.22 m 6H) , 2.44 ( t ,
2H) , 2.85-2.93 (m2H), 9-894.33 (s, 2H) , 4.92 (s, 2H), 6.64 ( s ,

1H),7.19(brs, 1H), 891(5 1H) 9-90.

7-(2, 2- rrethl r 6- (2, 4- di oxo-8 rimdin- 1, 8tr|aza5|ro45
]dec S yﬁwnfucya%m&y PGS o2 (R oAt b HORES 2080 Do 1 BB 25 170110

(3-140-0 %k&ﬂ#%@%&é %p\%éafg@aipizésf&é@é%],gggg%é@ GEARRR 21A

of NaCNsi q((%rénm?fﬁblgps $yadgen o se over 5mn to a solution of
300. Ong " ( 1.693nmDI 1-Ppyri m di n- 2-yl - pi peri di n-4-one and 341.0ngy (

3. 549mm| es ) of (NH4)2003 in 0.9 mM of HHOand 1.1 m of MOH The reaction
m xt ure .S rr ay anbi ent tenperature. Precipitates are

rem)vedegy i%(l‘ﬁrgﬁ%towi (ﬁﬂ ‘F trate Is extracted with CH2Cl2 . The conbi ned
extracts are washed with water and brine, dried over MgSO4 and concentr at ed

to give 180 ny of desired
8- pyri mBdirepeatiyg the peoRduneh dossribed alejva usingapprapriatestarting matesiali3gdyeoaditions the

following compounds of formula 9-8 are obtained as identified below in Table 9-8

o =N
R—N&J\ \M\/ —
| N N ==N
N N 9-8
A

Table 9-8
Expl. R Rf 1H NMR ( 400 MHz , §)
No. (solvent)
9-83 F@\/ 0.60 1 CDCls: 1.03(s,9H),1.60-1.72 (m,
(AcOEt:MeOH=4:1) | 2H),2.11-2.18(m,4H), 2.87-2.93 (m
,2H),3.51(s,2H),4.33 (s, 2H),
491 (s,2H),5.78 (brs, 1H),6.63(s,
1H),7.24-7.31 (m, 2H), 7.24-7.30 (O
,2H),890(s, 1H)
~_~_- 0.38 CDCl; -0.96 (t,3H), 1.03(s,9H),
9-84 (AcOEt:MeOH=4:1) | 1.28-1.37(m,2H), 1.41-1.50 (m, 2H)
,1.61-1.69(m, 2H ), 2.05-2.20 (m, 4H
),2.37(t,2H),2.89-2.97 (m, 2H),
433 (s,2H),4.92(s,2H), 5.71 (brs,
1H), 6.64(s, 1H),891 (s, 1H)
F (CDCly): 1.05 (s, 9H), 1.65-1.75 (m, 2H
F>1/\/ 0.58 ),2.11-2.22 (m, 2H), 2.23-242 (m,
9-85 F (AcOEY) 4H),2.65-2.69 (m, 2H), 2.90-3.00 ( m
,2H),4.35(s,2H),4.94 (s, 2H), 6.00
(brs,1H),6.66 (s, 1H)893 (s, 1H)
P (CDCL): 0.95 (s, 3H), 1.05(s,9H),
0.5 1.39( dd, 2H), 1.62-1.68 (m, 2H ), 1.68-
{(AcOEt) 1.77(m, 2H), 1.98-2.13(m, 2H), 2.30-
9-86 2.42(m,2H), 3.39-3.57 (m, 2H), 3.85-
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V\/nich is used for the next step w thout purification.

(m 2H) Z%l?f‘*

(in,

1.70-1.80 (in,

IH), 8 37(d 2H), 8. 59(br s,

1H NWVR (400 MHz,

2H)
Ri= 0.

2H) ,
IH),

3.33-3.44 (in,
10.7 (brs, IH

DMVSO,

, 4. 4?1 ‘FEH@GDB

7 (2, 2-Di nmet hyl - propyl ) -6-(2, 4- di oxo- 8- pyrlmdln 2- yI 1, 3, 8 triaza spiro[4.5
] dec- 3- yHrethyty—Apir+-ot-ot2—3—e-py+ £oHond
31~~~ \"NO NJ 8 FC2co8 /” DWVF ?Hy%m ‘1% G?p“hﬁgfmiég)of‘r@? D. 728
mol es)| of 8-pyrinidin{2-yl-1,3,8-triazp %‘ gg(ﬁ %ﬁhéé’%b@: 1Hone jn ‘
2.0mM of DWF,|99.4ng (}0. 719rmol es) of b. 553 mol es) of
6- bronpnethy| -7-( 2. 2} dimethyl - propyl
) - 7TH pyfrol o[ B, m di ne- 2- car boni t (CDER0HD2Hdd8H phtl1.050b] ﬁlit)
tenperafure. [The m xtuf@.1f7s stirred for ﬁzgu_qunqtﬁt 4p;njb|1e4§.1tsgr(rp§ e and
filterepfg.gfhej 182 4-32{ Byl FEB 2006 ms%tlu;" _2% and
H20 , aphd theh extractpd with AcCEt. The, e with
wat er ahd brine,: iriefl over MgSM and c' h tie g U e(?ggress‘ure.
The rebidue |s purifikd by silica gel c'§ &0 5{?@@ 13 151. 5
ng of dpsired| 7-(2, 2- :
di methy|-propyl)-6-(2 U-dioxo-8-pyrinmdin-2-y|-1 ’2 8-triaza-spirol4d dec- 3-
yl met hy[) - 7H[ pyrirol o[ , 3- d] pyri mi di ne- P(REBL ARG .SH h, 882 ¢syBHI)d.
1HNVR( 4DOMHz, C‘?L\B/HL 08501(s, 9H), 1. 67} L03{s (9H 2H1.68- 1088 Cm1 30 2H2-3] 45
3.54 (m 2H), [ $2(52H (4084, 60(m 2H) | #8535 2 , BoRBOb( h)2E6) 686k B, | H
, 6. 66(s| 4dg, 8 33(0' 2H) [8.92(s, IH) Rf = P44 (A 435 (s, 2H), 4.94(s, 2H
), 576 (bs, IH),6.66 (s, 1H),893 (s,
1H)
FCTNN 0.58 (CDCl) 0 1.03(s,9H ), 1.48-1.57 (m,
(MeOH:CH,ChL=1:9) {4H), 1.62-1.79(m,4H), 2.07-222 (m,
6H),2.44(t,2H),2.85-2.93 (m, 2H),
9-89 433 (s,2H),492(s,2H), 664 (s,
1H),7.19(brs, 1H), 891 (s, 1H)
9-90.

7-(2,2-Dimethyl-propyl)-6-(2,4-dioxo-8-pyrimidin-2-yl-1,3,8-triaza-spiro[4.5]dec-3-ylmethyl)-7H-

pyrrolo[2,3-d]pyrimidine-2-carbonitrile

) 5{

A) 8-Pyrimidin-2-yl-1,3,8-triaza-spiro[4.5]decane-2,4-dione
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9-91.

4-[2-Cyano-7- (2, 2-di met hyl - propyl ) - 7Hpyrrol o[ 2, 3-d] pyri m di n-6-yl met hyl ] - 3,

5- di oxo ggpﬁg@ﬂ ne- |-carboxylic acid ten-butyl ester A 2 1FEB 2006

4- Benzy? p! per azi ne-2, 6-dione OH TEA / HOBT / CF3CONI t 1-[3-(di nethylam no)

propyl ]- 3-ethylcar bod| imde CH2Cl 2 183 4-32121A 2 1 FEB 2006 To a

suspensi opn of 15 g (67 mmol es) of benzyl i m nodi acetic acid in 300 m of

CHzClz , 28 mM 201 nmoles ) of triethyl am ne , 21.77g ( 161 mmol es ) of

1H hydroxybenztri azol e an | es. f trifluoroacetam de are
e°r¥]’g'§8§§‘g (Aé\ "e of 1-

successi and th

[ 3(di mt@% @F@pylﬁw—cﬂrbodl Im hloride is added at 0 C

The reac ture is afPOREY to warmto ar‘rbﬂe§ tenperature and stirred
for 18 hours . The reaction m xture is quenched with cold H2O and extracted

with CH2CI 2 The conbi ned extracts are washed wwth H2O , brine , dried over
MySO4 and concentrated under reduced pressure. The residue is purifi ed by

s s

1HNVR( 4@&1\0@ ( m@;ﬁmo&)s )3)f3716)&nﬂid)n &y@ifa(;&nahw ofie 25 34 UG 5.*5)49&;&% yurs, |
H) Rf = per azi ne- 2, 6-di one 10%°d/ C/ Ftz

Ndm@)@e(rﬂé Qsﬁ 5{4 Sf g:gm@d lgm{ gﬁ;bl)ﬁﬁéi él}ly r%ﬂCthH mixture is stirred for 2days at
8- benzyL LR gl A2 95 RRE, A0Sl R (AR b Ficpdd W EPRHIE)

MeOH an S St rre our anb I én era The
r eact i oThewothhine éxsrabislarewashedfWitl waterigil ndel tdzied @ver MgSOf ahd E@'Icemtz&ed to

concentrated und ced [essur.e e.powder, which is ., washed with
noOE |t SR O] e R e 3oy e hrra BB s ani . gions ins S ield

which is used for the next step without purification.

g NMR ( 400 MHz , DMSO, &) : 1.55-1.62(m,2H), 1.70-1.80(m, 2H), 3.33-3.44(m,2H)
,4.40-4.48 (m,2H ), 6.64 (t, 1H),837(d,2H), 8.59 (brs, 1H), 10.7 (brs, 1H)

Rf= 0.3 ( AcOEt )

B) 7-(2,2-Dimethyl-propyl)-6-(2,4-dioxo-8-pyrimidin-2-yl-1,3,8-triaza-spiro[4.5]dec-3-ylmethyl)-
7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile

N -
h-¢
N
\I{ = Qfo \_P—=v
Br N ——— HN, N /
7? K,CO, / DMF lr \ E

To a solution of 180.0mg ( 0.728 mmoles ) of 8-pyrimidin-2-yl-1,3,8-triaza-spiro[4.5]decane-2,4-
dione in 2.0ml of DMF, 99.4mg ( 0.719mmoles ) of K2CO3 and 170.0mg ( 0.553 mmoles ) of 6-

<

bromomethyl-7-( 2,2-dimethyl-propyl )-7H-pyrrolo[2,3-d)pyrimidine-2-carbonitrile are added at

ambient temperature. The mixture is stirred for 5 hours at ambient temperature and filtered. The
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" HNMR(400MHz, CDC13, S):3.15 (m4H), 3.35 (s, 4H), 10.80 (brs, 1H 184
4-32121A Rf = 0.27 (CH2C12 : MeOH = 10:1 ) O 3,5 D oxo-piperazine,_ )
-1-car ¥b33121A acid ten-butyl ester (Boo)2Q TEA Dioxane -H 20 2 1 FEB idddel86o
a solution of 0.8 g (7 nmol es) of piperazine-2,6-dione in 10 m of dioxane
and 10 m of H20, 1.46 m ( 10.5 nmoles ) of triethylamne and 1.99g ( 9.1
nmol es) of ( Boc )2 0 in 5 m of dioxane are successively added at 0 C. The
react i amixturg isditnted with |As@dd and Ha@r rant oheardxtrected wathprQEtuThe aondbined extraets dror

18 hours .. The,reacti mxture is  diluyted with A t and then extragted
ot actaahed Wiy g andboife s ord ob& Mgl 8 dnéeetdiedindR R e oSS’ The Sos
a_nd COoNnfegidhd @Fp%ﬁfiﬂﬂl e9kilice @Hl&ﬁﬁhﬁirm pﬁmlt@riphygb ebell 54 .i)rngfof d@ﬁﬂeﬂ_ 23.5

di oxo- pi perazine -1-carboxylic acid tert-butyl ester in 80 % ){lle d. 1H NWR

(400 MimetipEppyB)6-(24-490x0s8-gpimidindc d- 143:8-t8azg3piro[4. flderB-yimethgB-THEH2 C12 -
MeCH = : . N .

4-[2-Cy "}9[?2(3%]?3”&?“%{‘?{%%@8695‘T‘?ﬁofp‘%%e’rl%l o[ 2, 3-dl pyri i di n- 6yl met hyl | - 3,
5- di oxo- piperazine-1-carboxylic acid ten-butyl ester 185 4-32121A -N )Loxo
71M 2 1 FEB 2006 To a solution of 6 g (28 nmol es) of 3,5 di oxo-pi perazi ne

- 1- car by WNMR éambMH@c CoAytd): 16t @y, 9H) 70671770 mDhE ), 20$4.19 ((m 32H ,nnpBl es
) of K2C03 and 6.89 g ( 22.4 mmol es) of 6-bronmonet hyl -7-(

2, 2-di N4y i @2 py4.32  §H2Hy),r405 BH.B0Znd ] 2H ) i,493( 9e2H-) ¢ &rI5qi, t1H ) 6.6 €bragddEd
at 0 C._an he e ion 1 xt is.allowed to warmto anbi ent tenperature
and sti}f%&éﬁrlqshgf}é.(%t?gl?egégﬂémlﬁrﬁ xture is quenched with H2O and
extracted with AcOEt. The conbi ned extracts are washed wth H2O, brine ,
dried over MJSO4 and concentrated under reduced pressure. The residue is
puri fi eRf £9.449iAdQ@Et )gel col utm chromat ography ( eluent : n-Hexane : AcOEt =
3: 1) togive 10.5 g of desired of

4-[ 2-cyano-7- (2, 2-di net hyl - propyl ) - 7H pyrrol o[ 2, 3-d] pyri m di n-6-yl net hyl ] - 3,
5- di oxo- pi per azi ne-

9-91.
4-[2-Cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidin-6-ylmethyl]-3,5-dioxo-piperazine-
1-carboxylic acid rert-butyl ester

Lo =
>l\o N B—:N
st
N
N
0 % i
A) 4-Benzyl-piperazine-2,6-dione

O OH

TEA/HOBT /CECON 0
Nj/ HOBT / CF,CONH, N/Y
[ j 8]

H

1-[3-(dimethylamino) propy! }-

o 3-ethylcarbodiimide 0

CH,CL
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1l-carboxylic acid .cert.-butyl ester in 85 %yield. IHNW (400 MHz, CDC13,
8): 1.02651AKR) . 4. 36(s, 2H), 4.39(s, 4H),5.19(s,2H),6.53 ( s , 1H), 8. 88% < FrhHoe
Rf = .48]( n- Hexane : AcOEt = 1:1 ) 9-92.

7- (2, 2-Di net hyl - propyl ) - 6- (2, 6-di oxo- 4- phenyl sul f anyl - pi perazi n-1-yl net hyl ) -
7H-pyrrol o[ 2,3- d]pyrimdine-2-carbonitrile KiCO/ DW 186 4-32121A 2 1 FEB
2006 To a solution of 4.65 g ( 22.8 mmvples ) of

4- benzyl - pi perazine-2,6-dione in 50 mM of DV, 3.40 g 24.6 mmol es) of K2CO3
and 5 (rIq a hépensiopol eSS f-6Bmimodesonftbeytylifigodiacttidianikit in 300 prlaofH, Oly 738 mi (

| , 3-d i.m di ne- 2- itril t 0 C dth ti
DY o At A e ae: 2k eh vk T oS Sals o105 E o
The r eg@}do@ea )erﬁﬂﬁcﬁoéc%ta%&’é‘ﬁlaﬁgcé%%%lgﬁgheg%ﬁ thett :!@ﬁgg@m.s Hm‘ﬁﬁ%of alThe

conbi n extracts are washed with H rine , dried over My nd then
concent Bédisdthyteieino)peahytledteprylrsshodé midthiey dresfilatide is sddedrat 0i°%6d Thy resictiorca gel

819 | : ggzi W%&rg [&?él?(%\?%ﬁ%%ﬁ!} %?nrl])sen:t terr]ﬁpg?g%&r%%néi szﬁgrt%E %orzl S%IO:IJYS]-.)T};EGOI‘BQCIﬁ\(I)g n%kg]?e g
Pr opy! ) is Quérdhd dit@ et any &akcicanyith CHRER azﬁéb&nmhéaséﬂwbbs-ﬂﬁwaweg%&éﬁr%ﬁz% y:

[2,3-d] pyrimdine-2- carbonitrile in 82 %yield. IHNVR (400 MHz,
1. 02( s, 9mine3 drigd sverfygSOE@Idcamepntrptmindeptdducesl resspes, Thy r@idsig(ispurified by

1H), 7. 25-.7. 4 5H) ,8.88(s, | Rf. = 0.48 (n- ang ;. AcOEt .~ 1. . By,
Foneat | % R B BRb Bkl b Bt Rs RS Do (e 1 Qe Agsired-
mat er i aﬁﬁlzﬂr@pg@ﬂdémfp@i@né ke73 éofiklawi ng conpounds of fornula 9-9 are
obtained as i1dentified belowin Table 9-9. 9-9 Table 9-9 Expl. RXRf1H NWVR
(400 MHz, S) No. ~0.40CDC13 : 1.02 (s, 9H) , 3.45 (s , 4H) , 9-93F
-(n-Hexane : AcCEt=1:1)3.62(s,2H), 4. 34(s, 2H), 5. 15%5,

H NMR (400 MHz , CDCl3,0);3.37(s,4H),3.67(s,2H), 7.25~740(m,5H),8.35¢(

brs, 1 H)

P

Rf = 0.30 ( n-Hexane : AcOEt=1:1)

B) Piperazine-2,6-dione

0 10%Pd/C/ H,

Q
SaedE——ty:
k‘rNH MeOH / CHCL,

The mixture of 10 g ( 49 mmoles ) of 4-benzyl-piperazine-2,6-dione and cat.amount of 10 % Pd / C
in 200 ml of MeOH and 50 ml of CH,Cl, is stirred for 18 hours at ambient temperature . The

reaction mixture is filtered off through celite, and the filtrate is concentrated under reduced pressure
to give powder, which is washed with AcOEt to give 5.47 g of desired piperazine-2,6-dione in 98 %
yield.

1HNMR(400MI*‘IZ,CDC13,8):3.15(m,4H),3.35(5,4H),10.80(brs,IH)
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2H), 6.53(s, 1H),7.00-7.10(m 2H ), 7.20-7.30(0, 2H), 8.88(s, | H 187 4-32121A
21FEB2006 o -0.48CDC13: 1.02(s,9H), 1.20(t,3H), (AcOEt)2.70-2.78(

m 2H), 3444aLH) , 9-943.52-3.57( m2H), 3.59(s, 4H), 4.35 2 1 FEB 2006
(s, 2H), 5. 16(s, 2H), 6. 55(s, 1H),8.87(s, 1H) 0.40CDC13: 1.02 (s, 9H), 2.72 (t,
3H), (AcOEt)3.34(s,3H), 3.53(t, 2H), 3.57(s, 9-954H), 4. 35(s, 2H), 5. 16(s, 2H), 6. 55
(s, 1H), 8.87(s, 1H) ~0.30CDCL3: 1. 02(s, 9H), 2. 40(t, 1H), 9-965(n- Hexane

. ACOEt =1: 1) 3. 50(d, 2H), 3. 55(s, 4H), 4. 34(s, 2H), 4.35(s, 2H), 5. 17(s, 2H), 6. 53 (s,

1H),8.8é&s, 1I—? 9-97.

7- (2, 2- B mét Bl CHepyMeOdl F21061)j| 0xo0- pi per azi n-1-yl net hyl ) - 7H pyrrol o[ 2, 3-d]
pyrimdine-2- carbonitrile 1) TFA/ CH2C4 2) NaHCO To a solution of 10.5 g

( 23.9 nmoles ) of 4-[2-cyano-7-(2,2-di met hyl -propyl)-7H pyrrol o[ 2, 3-

d] pyri m di n-6-yl met hyl ] - 3, 5- di oxo- pi per azi ne- 1-carboxylic acid .tert.-butyl

ester in 300 m of CH2C12 52 m 675 Mol es) of TFA is added at 0 C The
react i of) X Biexe- meeram%vdeaarb@xkaﬁ%ﬂ-w.%m tenperature and stirred for

6 hours. The reaction m xture is concentrated under reduced pressure ,
neutralized with sat. NaHCO3 and extracted with CH2C12. The conbi ned extracts
are washed w th bl’l( )d,r iggd over and concentrated under reduced
pressur gyN esi due 4 purifi e?w i

| col um chr omat ogr aphy (
el uent : |CH2 s AGOEL—1:3}=(i V a8 Nof ﬁdesi red
7-(2, 2-di -propw,&an@ ,{3 6- di oxo- pi peQﬂzfl | -yl met hyl ) -7H pyrrol o] 2, 3-d]
pyrlmdlne- 2-carbonitrilein 88.5 %yield

o]

To a solution of 0.8 g ( 7 mmoles ) of piperazine-2,6-dione in 10 ml of dioxane and 10 ml of H,O,
1.46 mt { 10.5 mmoles } of triethylamine and 1.99g ( 9.1 mmoles ) of ( Boc }; O in 5 ml of dioxane
are successively added at 0 °C. The reaction mixture is allowed to warm to ambient temperature and
stirred for 18 hours . The reaction mixture is diluted with AcOEt and then extracted with AcOEt.
The combined extracts are washed with brine , dried over MgSO, and concentrated under reduceed
prssure to give 1.2 g of desired 3,5 dioxo-piperazine -1-carboxylic acid tert-butyl ester in 80 %

yield.

'H NMR (400 MHz, CDCl3, &) : 1.49 (s, 9H), 4.30 (s, 4H), 8.53 (s, 1H)

Rf=0.68 (CH,Cl; : MeOH = 10:1)

D) 4-[2-Cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidin-6-ylmethyl]-3,5-dioxo-

piperazine-1-carboxylic acid tert-butyl ester
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188 4-32121A 2 1 FEB 2006 1HNVR(400MHz,

CDC13, S%#l%ﬁés 9H)J. 57(brs, 1H), 3. 78(s, 4H), 4. 36(s, 214" ) ;"' %F B
5.19(s 6(s, 1H), 8.86(s, 1H Rf = 0.20 ( AcCEt ) 9-98. 6 [4% uga
| -sulfonyl)-2, 6-di oxo- pi perazin- |

-yl rrethyl]-?-(2 2-di net hyl - propyl )-7Hpyrro to [2, 3-

d] pyri m di ne-2-carbonitrile q ocas o wW-"Nin Pyridine To a solution of
200 mg ( 0.59 nmoles ) of @,\%omat hyl - propyl ) - 6- (2, 6- di oxo- pi perazin-1 -
yl met hyl ) - 7H—pyrro| o[ 2, 3- d]pyrl ne-2-carbonitrile in 4 m of pyridine,

184 nmg (1.2 ?)__ of 1-butanksul f onyl.chl ofji de i s add t 0 C The
reaction m uefs =l owed to warmto a N Rr rey ntirred for
2 hours. M xture i 5 concentrated under reduged re . The

obt ai ned crudg_p er is disgeboyeer in CH2Cl 2, angf't
wi th I N aqueous Cl , brine, and then dried overo MgSH.
concentrated under reduced pressure to give colorless po
washed with ether to give 195 ng of desred 6-[4-(Butane-1-

sul fonyl ) -2, 6-di oxo- pi perazin-1-ylnethyl]-7-(2, 2-di met hyl -propyl)-7H pyrrol o

utfonyl)-2, & di oxo- in-1-yl |-7-(2 v .
o g3 ralcfmélg?{’] gggH)g(c%%r,g@? lsctsglﬁolfwla%’é@pﬁ& e 'HC%?UH%%%%?%'?EW{ gsterjpy 70
), 3. 00- 3 o DMIF 2454 & (32. mmblds, )bt JACE, 2N 6.8, 20254 rolés B & brohidmethy- BY

a5 oo ool 0 oo Sk o S e
mat eri alsAiPmbOnd!id ﬁlﬁﬂ?edﬁﬁ%varﬁﬂb'a?rrﬁlag E%@g%dﬁd%fmﬁ@ FFUl Rou?- Tt Ri&ion

obt ai ned as i1dentified belowin Tab
mixture is quenched with H>O and extracted with AcOEt. The combined extracts are washed with

| ayer is washed
CH2C12 | ayer is
er, which is

H;0, brine , dried over MgSO, and concentrated under reduced pressure. The residue is purified by
silica gel column chromatography ( eluent : n-Hexane : AcOEt =3 : 1) to give 10.5 g of desired of
4-[2':cyanb-7—(2,2-dimethyl-propyl)—7H—pyrrolo[2,3-d]pyrimidin-ﬁ-ylmethyl]-3,S-dioxo—piperazine-
1-carboxylic acid .tert.-butyl ester in 85 % yield.

Iy NMR ( 400 MHz , CDCl3, §) : 1.02 (s, 9H),4.36 (s, 2H),4.39 (s,4H), 5.19 (s, 2H), 6.53
(s,1H),8.88 (s, 1H)

Rf=0.48 ( n-Hexane : AcOEt = 1:1)
9-92.

7-(2,2-Dimethyl-propyl)-6-(2,6-dioxo-4-phenylsulfanyl-piperazin-1-ylmethyl)-7H-pyrrolo{2,3-
d)pyrimidine-2-carbonitrile

SRS

—N ==
T OO
% K,CO,/ DMF I %
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Table 9-10 Expl. " RRf 1H NWMR (400 MHz, S) No.( solvent ) o\ 00.44CDC13:
1.02(s, 49M2PA97(s, 3H), 4.27(s,4H) ism AcCOEt), 4.33(s,2H),5.21(s, 2H2 1 6EBT006
s, 111), 8.89 9-99s, 1H ) 0.56CDC13: 1.01 (s,9H),4.32(s, 2H), 4.60(brs, 4H
a(AcCEt)), 4.75(s,2H), 5. 14(s, 2H), 6. 35(s,111) ,6.85

9-100(d, 2H), 7. 24(d, 2H), 8.85(s, 1H 9-101.

7- (2, 2- Bonabliyion BE 8188 1g) (- 2 f zite- 9; 6 HINO 1P} DME - ¥ laggt hy
|]-7H pyrrol o[ 2, 3- d] g)(ri rri1i ghinglde}fs _%@E%(’)ﬂ%?f}?ﬁ?{:réz%g% Gjhfggg%%@% %FDM}{’ 3'46‘?(
(4-Fl uoréd-Spnmales hed RejOank § g (d6i2dnmelely lof 6dremoBethy H2-(RZCABndthINFoRyl)-HEB

ove, 25PBa I beioRlgine atpdriend WBaBdia a5 and s RBiuoh Mple g ea ©

successiwgehYo ambiefitieRperatieeRed girtddefor Ahber. The rd¥gtiors hixtueds GRénched haws,mt
anbi ent tenperature the reaction mxture is quenched with H2O and

ext r act aed eyteasteA i AcHe The ipmbined extrackears wasked with BiOvindbrinp g dried pyes,
dri ed Oéf%sd\,{?aﬁ i e%’l@nf&lgﬂgf‘ea%ﬁgﬁ%ﬂu&ﬁ ?éssﬁ:%%ﬁee siﬁﬁfﬁ?ﬁiﬁﬁ‘ﬁg}%ﬁeﬁcﬁ%&g@?ﬁ@ 3

purifie y silica ge ronmat ogr aphy el uen
1) t oclyowrtcaaphyd ebfentasHegahed-AdQEr-02 phomny pEaiSINS) g alddsired AqR2-dimethyy

ester in 83,2 %yield., ITHNVR(400VHz, CDC13,6):3 73(s, 3 .3.88 (s, 2H),
4.16 ( BF@YD“SI@;31‘,‘18’?‘8151-'3}&“%@“éﬁ'ﬁyll‘i’lll)e,f%?.“ké%f.“g@é’9172"?4)’3’”%0@36{]%“(‘%1‘1‘?&ane :
AcCEt = JidnilriiBln 84 @J)‘}icrdBUt oxycar bonyl et hyl - (4-f 1 uor o- phenyl ) - am no] - acetic
acid methyl ester
1HNMR(400MHz,CDCl3,8): 1.02(s,9H),346(s,4H),3.56 (s,2H),4.34(s,2H),
5.15(s,2H),6.53(s,1H),7.25-740(m,5H),8.88 (s, 1H)

Rf =0.48 ( n-Hexane : AcOEt=1:1)

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 9-9 are obtained as identified below in Table 9-9.

Rx
Kﬂ/ 9-9
0
Table 9-9
ixpl. RX Rf IH NMR ( 400 MHz, §)
0.

0.40 CDCl; : 1.02 (s, 9H), 3.45 (s, 4H),
9-93 F_Q\/ (n-Hexane : AcOEt=1:1) [ 3.62 (s,2H),4.34 (s,2H),5.15(s,
2H), 6.53 (s, 1H),7.00- 7.10 (m, 2H
), 7.20-7.30(0,2H), 8.88 (s, 1H)
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K2CO3 |
nmet hyl
ester

n 70 m of

4 g of K2COB are added successively at ambi ent

After being stirred for

with H2ZO and extracted with AcOEt.

DVF, 15.7 m of br

18 hours at 65 0 C,

(W eV 4-.0.4 4 QX211 N

DMF To a solutiopn of 15 g of 4-fluoro-phenyl am no)-acetic acid

AR

.tert.
tenperature

onb-acetic acid

- but yEg 2006

the reaction m xture i s quenched

The conbined extracts are mashed W th

H20 |,
pressurdq.
el uent

brrt

% yi el d.
1.45(s, ¢
6.97 (
4- (4-Fl |
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LLLL>
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red for 18 hours at
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ACDEBLg 1032 gesIH @d2d0de 1HONO
13,90 ( £H2A2 355 (4 et §davirih 31

eﬁi@' £75 (SeHpey o 1 s, ilgg 6,53

o] -‘ace ?ggz %glg!ve

t Ta ol of
LAY !1 JUIULIUII UI

100 @6y|eld
/In’)ﬂ/

344 nm-\lac \ n'F
_TJL T

as

[ car boxynet hyl -

(4- quoro-.
9.63 mM ( 69.2 moles ) of triethylamne ,

phenyl ) -am no] - acetic aC|d |n 300 M of CH2Cl2 ,
4.67g 34.6 mol es ) of

1H hydr oxybenztri azole and 2.45 g ( 21.7 mmol es) of trifluoroacetam de are

9-97.

7-(2,2-Dimethy!l-propyl)-6-(2,6-dioxo-piperazin- 1-ylmethyl)-7H-pyrrolo[2,3-d]pyrimidine-2-

carbonitrile

>L /ﬁ\v \ I>—_N 1) TFA/ CHCL HN/\(jIg}_:N

9]

2) NaHCQ,

L

Léru

@

To a solution of 10.5 g ( 23.9 mmoles ) of 4-[2-cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-

d]pyrimidin-6-ylmethyl]-3,5-dioxo-piperazine-1-carboxylic acid .tert.-butyl ester in 300 ml of
CH,Cl;, 52 ml ( 675 mmoles ) of TFA is added at O OC. The reaction mixture is allowed to warm to

ambient temperature and stirred for 6 hours. The reaction mixture is concentrated under reduced

pressure , neutralized with sat.NaHCOj3 and extracted with CH,Cl;. The combined extracts are

washed with brine, dried over MgSO, and concentrated under reduced pressure. The residue is

purified by silica gel column chromatography ( eluent : CH,Cl; :AcOEt = 1:3 ) give 7.18 g of

desired 7-(2,2-dimethyl-propyl)-6-(2,6-dioxo-piperazin- 1-ylmethyl}-7H-pyrrolo[2,3-d)pyrimidine-
2-carbonitrile in 88.5 % yield .
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successi vely added and then 6.64 g ( 34.6 mvol es ) of

1- [ 3(di 4s32bg1am no) propyl ] -3- ethyl carbodiim de hydrochloride is add&pF?ﬁ Z[ﬁﬁ
C. The reaction mxture is allowed to warmto anbient tenperature a :
stirred for 18 hours . The reaction m xture is quenched with cold H20O and
extracted with CH2Cl Z The conbi ned extracts are washed with H2O , brine,
dried over MyJSO4 and concentrated under reduced pressure. The residue is
purifi ed by silica gel columm chromatography 192 4-32121A 2 i FEB 2006

el uent 1gneiRYame MEACEBCIT, §): 102 (tsQ 9B f I 28y T
4- (4-fuoro- ph)e(nyl) pi per az:lfne)z 6- (dl oney?r?h}éé/gil?gl ge;% (&%{%4%86%,2,2117,
CDC13, 8)19450311)36‘56)(561&5),6886(5121-])) 7.00 -7.10(s,2H), 8.21(brs,1H R =
0.30 ( n-Hexane : AcCeEt = 1:1 ) D)

7-(2,2-Di net hyl - propyl )-6-[4-(4-fl uoro-phenyl) -2, 6-di oxo- pi perazi n-1-yl net hy
1]-7H RY”OOiG)(Ac%)ﬁ)d] pyrim di ne-2-carbonitrile | K2008 | DVF To a sol ution
of 176 nmol es) of 4-(4-fuoro- phenyl) pi pera2| ne-2,6-dione In 5 m of
DIVF, 176 rrg ( 0 8 muol es) of 6-brononethyl-7-( 2, 2-di rrethyl propyl )-7.H. -
pyrrol o[ 2,3-.d.] pyrimdine-2-carbonitrile and O. 126 g (0.9 moles ) of K2C03
are added at anbient tenperature and the reaction mxture is stirred for 2
hour. Thmgreaction m xture is quenched with H2O and extracted with AcOEt.
The conbi ned extracts are washed with H2O, brine , dried over MSO and
concent 6-&4-&3“@%éﬁuk@dﬂl&:&é{b@&nmﬁmlﬂhﬂlm@bﬂhﬁé212sd1puthyﬂ1pemp}fb)y78myrrolp[g.é’r

;OL:‘Jm;egf gln@h?g 021908?41%(ﬂ ﬁujent : n-Hexane : Acetone = 3 : 1) to give 169 ng

propyl)-6-[4-(4-fluoro-phenyl)-2, 6-di oxo-pi perazi n-1-ylnmethyl]-7H pyrrol o
[2,3-d] pyrimdine-2- carbonitrile in 59.8 %yield. |HNVR(400MHz, CDC13, 8):
1.02(s,9H), 4. 14(s, 4H), 4. 33(s, 2H), 5. 20( s, 2H),

6. 37(s, 1H), 6. 85- 6 95(m2H) 7.0097,10(s, 2H), 8. 83(brs, 1H) 193 4-32121A Rf =

0.40 ( n- Hexane CEt = 1~1~SExanpl e 10{\,0
HN =N R NN \ '>—_N

kff L\< o Hf L{\

To a solution of 200 mg ( 0.59 mmoles ) of 7-(2,2-dimethyl-propyl}-6-(2,6-dioxo-piperazin-1-

ylmethyl)-7H-pyrrolo[2,3-d) pyrimidine-2-carbonitrile in 4 m} of pyridine , 184 mg ( 1.2 mmoles )
of 1-butanesulfonylchloride is added at 0 °C. The reaction mixture is allowed to warm to ambient
temperature and stirred for 2 hours.and the mixture is concentrated under reduced pressure . The
obtained crude powder is dissolved in CH,CL , and the CH;Cl,; layer is washed with 1N aqueous
HC1, brine , and then dried over MgS0,. The CH,Cl; layer is concentrated under reduced pressure
to give colorless powder , which is washed with ether to give 195 mg of desred 6-[4-(Butane-1-
sulfonyl)-2,6-dioxo-piperazin- 1-ylmethyl]-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile in 72 % yield.

1HNMR(‘M)O MHz, CDCI3,6):0.93(t,3H),1.02(s,9H), 1.35-1.50(m,2H), 1.70 - 1.82
(m,2H),3.00-3.10(m,2H),4.28(s,4H),4.32(s,2H),35.20(s,2H),6.58(s,1H),
8.87 (s, 1H)

Rf =0.26 ( n-Hexane : AcOEt = 1:1)
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NH2 N CH 111, J, d- -N -Cl 0 HN N C Huni gbase, DCM 2 1 FEB 2006 To a
solution of 5 g of 2,4-dichloro-5-nitro-pyrimdine in 150 m of
di chl orqwa2ubed 3.1 g of neopentylam ne and 10.5 m of diisopropyl ethyFapijie
were added in succession at 0OC. After 2 hours the m xture was washed with
saturated NaHCO3 sol ution, dried over sodiumsulfate and evaporated to
dryness vyi el di ng
(2-Chloro-5-nitro-pyrimdin-4-yl)- (2 2 dinethyl propyl)-am ne as yellow
cristals. Eisen NbCH/SaIzsaure Cl
“(2-cnl oBaxaaqarmg theypeaduess seseripey ﬂ?@eﬂsmwmrmkﬁ%wng kg Tinds woydmngtl@f
iron fil R ns =
f Lo COO régX\ﬁgﬁoan Al?ﬂﬂgltbff]l)rff@mﬁﬁ]m%}é dBfaih&l A ialirftl AHPHIED- 190
2-chl or o- hm (2, 2-di net hyl - propyl) - pyrlnldlne 4,5-di am ne precipitated as
pale yellow cristals. N NDinethylacetamid C N ~N~ SCl

Phospho h ri To a ion of 4.2 g of
2- chloro- -prg, rimdine-4,5-diamne in 40 mM of DVA was
f POC ;2.

added 1.6 ppol ution was stirred at 100 C for 2 hours,
cool ed and e fh ethyl acetate and saturated NaHCO3 sol ution. The
organi ¢ phaseg were dri;d over sodium $al®ate and evaporated to dryness

yi el di ng 2-ch®or 0-9-( 2, t hyl - propyl ) - 8-net hyl - 9H purine as a brown
oil. 194 4-32121A C NaCN, CO

Table 9-10

Expl. - R Rf 1 MH
No. ( solvent ) HNMR (400 ’8,)
%° 0.44 CDCl; - 1.02 (s,9H),2.97(s,3H), 427 (s,4H)
N ( AcOEt) ,433(s,2H),521(s,2H), 657(s, 1H), 8.89
9.99 (s,1H)
oA |0.56 CDCl;; 1.01 (s,9H),4.32(s,2H), 4.60 ( brs , 4H
G,,Cr (AcOEt ) y,475(s,2H),5.14(s,2H),6.35(s, 1H), 6.85
9-100 (d,2H),7.24(d,2H), 885(s, 1H)
9-101.

7-(2,2-Dimethyl-propyl)-6-[4-(4-fluoro-phenyl)-2,6-dioxo-piperazin-1-ylmethyl]-7H-pyrrolo[2,3-
dlpyrimidine-2-carbonitrile

\T:::I\T:;:Iéo i N\:_z}——EEN
A
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DMSO, 10% Wasser 2 1 FEB 2006 6.1 g of

2-chloro-9-(2, 2-di met hyl - propyl )-8-net hyl -9H-purine, 1.25 g of NaCN and 0. 57
g of D4BGZIere heated for 6 hours to 80Cin 60 i DVSQ H20 = 90: 107 1 ThR 2316
crude m xture was extracted with ethyl acetate and saturated NaHCO3
solution and the organi c phases were dried over sodiumsulfate and
evaporated to dryness. After chromatography on silicagel wth ethyl acetate
I hexapes4Fidord- &eﬁﬁaﬁﬂbjmtmdcl@ﬁﬁwl sstd&- met hyl - 9K puri ne-2=carbonitrile
was isolated as a pale brown powd N- Br omsucm ni md D benzoyl peroxid,
CCl4, RF A mxture of 1.1 g

9- (2, 2-di met hyl - propyl ) - 8- net hyl - 9H puri ne-2-carbonitrile, 1.7 g of N

br onosucci ni m de and 116 ngy di benzoyl peroxi de was heated for 18 hours under
reflux in 5 mM of CC 4. The i Xxture was evaporated and the residue was
chromat ographed on silica sing hexanes / eth | aceffat e yi el di ng
8- br omonet hyl - 9- (g 2- di et hyI ot opyl ) - 9H puri itri
yel | ow wax¢” ByRyepeating t he proceduyres deg
starting ngterijal s and conditions the folllp 1) corrpounds of fornmula 10-1
are obt alr %S identifieg,degliopmEn Tabl 10-1 Table 10-1

10- 1H9- (2, 2- Di et hyl - propyl ) -8-CDC13, 300 WMHz: 1.05 (s, 9H), 2.75

met hyl - 9H purine-2-(s, 3H), 4.08 (s, 2H), 9.00 (s, IH. carbonitril e :230.
195 4-32121A 2 t FEB 2006 10-28-Benzyl -9-(2, 2-di net hyl - CDC13, 300 MHz: 1.08
(s, 9H) To4.stBitipn opP$ (RS punolae) of -fino@idhiling imM35Q 81 oPBIMF, 2515611l of rhethyl. t
carbonifril e5H), 9. (s, WH @ 306. . . .

10- 3- . 9-&09}029@%@91%%3.6&@&%@@%@, suggrgsiygly at ampigni empgrafureAfiar hging

[ 4- (3- mgichQibr PO ROV hr Afibieftiempératite ( Re réddtion nixXrd B qudtdhed With H,0 and

extracted with AcOEt. The combined extracts are washed with H;O , brine , dried over MgSQ, and

concentrated under reduced pressure. The residue is purified by silica gel column chromatography (
eluent : n-Hexane : AcCOEt =3 : 1) to give 34.3 g of desired 4-fluoro-phenylamino)-acetic acid

methyl ester in 83.2 % yield.

Iy NMR (400 MHz , CDCI3 ,6):3.78 (s,3H),3.88 (s,2H),4.16 (brs, IH), 6.50 - 6.60 (m
,2H),6.85~-6.95(s,2H)

Rf =0.45 ( n-Hexane : AcOEt=1:1)

B) [tert.-Butoxycarbonylmethyl-(4-fluoro-phenyl)-amino]-acetic acid methyl ester

n \j\o o MK oj\ g

N
/©/ | K,CO, / DMF O T
F F

To a solutiopn of 15 g of 4-fluoro-phenylamino)-acetic acid methyl ester in 70 ml of DMF, 15.7 ml

of bromo-acetic acid .tert.-butyl ester and 15.84 g of K,CO5 are added successively at ambient
temperature. After being stirred for 18 hours at 65 ° C, the reaction mixture is quenched with H,O

and extracted with AcOEL. The combined extracts are washed with H,O , brine , dried over MgSO,
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t, piperazin-1-ylnethyl]-9H4.03 (s, 2H), 4.40 (s, 2H), 6.4-6,55 N

puri ne- g gilgp%nltrile(m 3H), 7.16 (t, 1H), 9.08 (s, 1H). MAH: 420. 771 FEB 2008
10- 4- 09- (3 met hyl - propyl )-8-CDC13, 300 MHz: 1.06 (s, 9H), 1.40 i

N[ 4- (4- et hoxy-phenyl)-(t, 3H), 2.73 (m 4H), 3.13 (m 4H),

~, Npi perazin-1-ylnmethyl]-9H3.97 (q, 2H), 4.04 (s, 2H), 4.41 (s,
purine-2-carbonitrjle2H), 6.84 (m , 9,9Q (s,.. ..M 434,

10-5. osaqﬁqqnse%raﬁmdﬁ% Eﬁ%i‘éésué‘-‘og'ﬁml‘i“f Iy fgcja%w%%olumﬂ

N. |phe”¥ﬂﬂmﬁio%% 3 é@tu'em(nﬂ -Htkine 3A&§Eu(mz #ﬁ)m r%e?zis g(éfaeéﬂfad tertQ
c_Ayl met hyl ] di met hyl - 3.84 (s, 3H), 4 05 >H), 4. 41 (s,

pr opy! )btgakmquelraetmlbm femq p(lmyl)l&mmwraaezm(adld met)hyl QS&frl‘bth |8P-t% ylekt. 86 (d,
1H), 9.07 (s, 1H. WA : 450. 10-60-N,_09-(2, 2-Di et hyl - propyl ) - 8- CDC13, 300
MHz: 1.05 (s, 9H), 2.22 {4-[4-(2-hydroxy-ethoxy)-(bs, IH, 2.72 (m 4H),

Ny ot N dovaRe ! %ﬁa@a“w 4555 S5 B féﬁ(%ﬁ#‘i’? o5 BB (BERH), 841K snilHrh o
450. '%5?4 35\%91 a}pﬁeny) StAf"I’%mjpropyl) - CDC13, 300 MHz: 1.06 (s, 9H),

1.82 oXy=-p 2.34 (m 2H, 2.50 (m IH,

Npi peri di n-1-yl methyl] - 9H—2 96 (rn 2H), 3.78 (s, 3H), 4.02 (s,

puri ne- 2- carbonltrllez:%Q (s, 2H), 6.84 (d, 2H), 7.12 (d, 2H), (9.06
s, 1H) . RE=0.-210n-Hegang Qﬂtﬂl()z CDCl 3, 300 MHz: 1.05 (s, 9H), 1.6- o ~
\ D net hyl am no-ethoxy)-1.9 (m 4H), 2.28 (m 2H), 2.35 (s,

Nphenyl ] -piperidin-1-6H), 2.46 (m 1H, 2.75 (t, 2H), 2.92

LR

C) 4-(4-Fluoro-phenyl)-piperazine-2,6-dione

% \i 1)KOH o% \J\ TEA/HOBT / CF,CONH, \/g
N
N o
-
2)TEA /@ OH ) . ,©/
1-[3-{dimettyiaming) propyl |-
E E Fethylcarbodiimide F

CH,CL
To a solution of 5 g ( 16.8 mmoles ) of tert.-butoxycarbonylmethyl-(4-fluoro-phenyl)-amino]-acetic
acid methy! ester in 100 ml of MeOH , 33.7 ml of 1 mole aqueous KOH is added at 0 °%C . The
reaction mixture is stirred for 4 hours and acidified with 1 mole aueous HC1 . The mixture is
extracted with CH>Cl several times and the combined extracts are washed with brine , dried over
MgS0O; and concentrated under reduced pressure to give 4.08 g of desired crude mono acid in 85 %
yield. The crude acid in 200 m] of CH,Cl; is treated with 31ml of TFA. After being stirred for 18
hours at ambient temperature, the reaction mixture is concentrated under reduced pressure to give
4.92 g of desied {carboxymethyl-(4-fluoro-phenyl)-amino]}-acetic acid in 100 % yield as
trifluoroacetic acid salt. To a solution of 4.92g ( 14.4 mmoles ) of [carboxymethyl-(4-fluoro-
phenyl)-amino]-acetic acid in 300 ml of CH,Cl; , 9.63 ml ( 69.2 mmoles ) of triethylamine , 4.67g (
34.6 mmoles ) of 1H-hydroxybenztriazole and 2.45 g ( 21.7 mmoles ) of trifluoroacetamide are
successively added and then 6,64 g ( 34.6 mmoles ) of 1-[3(dimethylamino)propyl}-3-
ethylcarbodiimide hydrochloride is added at 0 °C. The reaction mixture is allowed to warm to
ambient temperature and stirred for 18 hours . The reaction mixture is quenched with cold H,O and
extracted with CH2Cly .The combined extracts are washed with H;O , brine , dried over MgSQ4 and

concentrated under reduced pressure. The residue is purified by silica gel column chromatography (
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ylmethyl }-9-(2,2-(m 2H), 3.99 (s, 2H), 4.05 (t, 2H),

di methy&ﬁi pyl)-9H4.44 (s, 2H), 6.86 (d, 2H), 7.12 (d, 1

puri ne- 21bonltrl |l e2H), 9.06 (s, 1H. MAH : 476. L1 FEB 1008
10- 90N9 (2 2- Di net hyl - propyl ) -8-CDC13, 300 MHz: 1.06 (s, 9H), 1.79

N( 3- met hyl - 2, 4-di oxo-1,3,8-(m 2H), 2.16 (m 2H), 2.52 (m 2H),

vt et ny et o PBeOrS~ 11T a0 S et geed ¥epibris o pimmapine 216

1H). Miongtih138 Byyi¢ldpeati ng t he procedures descri bed above using appropriate

starting materials and conditions the follow ng conpounds of fornula 10-2

are obtained as identified belowin Table 10-2 196 4-32121A 10-2 Table 10-2

2 1 FEB{2006 _10- 10H9- 1 sobutyl - 8- net hyl - 9H CDC13, 300 MHz: O. 97{3 I—%H

puri ne- 5 NIV ¢ 100 YTz 2 CREI3 1P ) 1403 (2., AT Y <0 8BHP.95X 7 28 2 - BItos () 1H) .
VH : ? ig ]1 ?Isobutyl 8-[4-(3-CDC13, 300 MHz: 0.98 (d, 6H),

met hoxySheRFiLBlas (m 1M, 2.74 (m 4H), 3.22

pi perazin-1-yl rrethyl] O9H (m 4H), 3.79 (s, 3H), 3.95 (s, 2H),

purine-2-carbonitrile4.28 (d, 2H), 6.4-6,6 (m 3H, 7.16 (t, 1H), 9,07 (s,

1H) . MRf= @@@(mﬂe&@ezd@(}m;[hl()z Hydr oxy- CD30D, 300 MHz: 0.99 (d, 6H),

i et hoxy) - phenyl ] -pi perazin-2.54 (m 1H), (2.76 m4H), 3.09

1-ylmethyl]-9-isobutyl-(m 4H), 3.84 (m 2H), 3.95-4.05

9H puri ne-2-carbonitrile(m 4H), 4.34 (d, 2H), 6.90 (m 4H), 9.10 (s, 1H).

MH : 436 10-1308-[4-(2,4-Di met hoxy-CDC13, 300 MHz: 0.98 (d, 6H),

phenyl )Dbﬂﬁéﬂd%imﬁtmﬂmrmlx%[ﬂﬁﬂuow -pheny 2, Gidjoxospipaagin- 1 -ylmethyl]-7H-

;urN%llnreméﬂ%ar dﬁ;&ﬂﬁﬁ%h@é%@fﬂ@ngﬁ;@ 43367(88 2E|)H) 6?)4?3(&”3 ks

|

—N
\ N>“:._.-:N
N% K €0, / DMF

To a solution of 176 mg ( 0.8 mmoles ) of 4-(4-fuoro-phenyl)-piperazine-2,6-dione

In 5 ml of DMF, 176 mg ( 0.8 mmoles ) of 6-bromomethyl-7-( 2,2-dimethyl-propyl )-7.H.-
pyrrolo[2,3-.d.Jpyrimidine-2-carbonitrile and 0.126 g ( 0.9 mmoles ) of K,COj; are added at ambient
temperature and the reaction mixture is stirred for 2 hour. The reaction mixture is quenched with
H,O and extracted with AcOEt. The combined extracts are washed with H,Q , brine , dried over
MgSO; and concentrated under reduced pressure. The residue is purified by silica gel column
chromatography ( eluent : n-Hexane : Acetone =3 : 1 ) to give 169 mg g of desired 7-(2,2-dimethyl-
propyl)-6-[4-(4-fluoro-phenyl)-2,6-dioxo-piperazin--ylmethyl]-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile in 59.8 % yield.

1HNMR(4OOMHZ,CDCl?,,6):1.02(s,9H),4.14(s,4H),4.33(s,2H),5.20(s,2H),
637(s,1H),6.85-695(m,2H),7.00-7.10(s,2H), 883 (brs, 1 H)

193



1H), 6.47 (d, 1H), 6.85 (m 1H), 9.05 (s, 1H. M : 436.
10- 149- lxsphlvi X! - 8- (3-nmet hyl - CD3CGD, 300 MHz: 1.00 (d, 6H), 21 FEB 2008
-N2, 4-di oxo-1, 3,8-triaza-1.66 (m 2H), 2.05 (m 2H), 2.53 Y '
ospiro[ 4.5] dec-8-ylnethyl)-(m 3H), 2.95 (m 5H), 4.01 (s,
9H-purine-2-carbonitrile2H), 4.33 (d, 2H), 9.10 (s, 1H. Md: 397 By
repeating the procedures descri bed above using appropriate starting
materials and conditions the follow ng conpounds of forrmula 10-3 are
obt ai ne®fas0.#d éntHdxang: AeDBw=ilnl Yabl e 10-3 10- 3 ‘Table 10-3 197 4-32121A 2 11
FEB 2006 10- 15H8- Met hyl - 9- phenyl - 9H CDC13, 300 MHz: 2.66 (s, 3H),
purine-2-carbonitrile7.39 (d, 2H), 7.65 (m 3H), 9.1 (s, IH. M{: 236. 10-
668- [ 4- (4- Et hoxy- phenyl )-CD30D, 300 MHz: 1.36 (t, 3H),
lpi perazin-l-ylmethyl]-9-2.79 (m 4H), 3.04 (m 4H), 3.96
\ pheny| Exemplerithe-2- (g, 2H), 4.00 (s, 2H), 6.82 (d, 2H), carbonitrile6.94
(d, 2H), 7.64 (m 5H), 9.20 (s, 1H. WM : 440.
10-178-[4- (2, 4- D met hoxy- CD30D, 300 MHz: 2.74 (m 4H),
phenyl ) - pi per azi n- I-2 95 (m 4H), 3.75 (s, 3H), 3.95 (s,
yIrrethyI]og phenyl - 3.95 (m 2H), 645(m 1H),
purine- 25 |tr|Ie65 z(s 1H), 6.91 (m 1 N/ .84 (m 5H), 9.20 (s, 1H).
MH : 4560 1 1 8-{4-1 2- H;uiroxy CDC13, 300 j;g (bs, 1H),
i et hoxy) - G!pl perlazi n-2. 72 {4t 3. 05 @) cu3 81 (s,
1-yl net hyI} 9 phenyl - 9H—2H) 3. Hinigase, BEY | g%r{
purine-2-carbonitrile6.85 (m 4H), 7.53 (m 2 7.61 (m 3H), 9.18 (s, 1H).
VH . 456.

To a solution of 5 g of 2,4-dichloro-5- mtro-pyrlmldme in 150 ml of dichloromethan 3.1 g of

neopentylamine and 10.5 ml of diisopropylethylamine were added in succession at 0°C. After 2
hours the mixture was washed with saturated NaHCO; solution, dried over sodium sulfate and
evaporated to dryness yielding (2-Chloro-5-nitro-pyrimidin-4-yl)-(2,2-dimethyl-propyl)-amine as

yellow cristals.

o
[
Eisen P
HN NAC! - HN N/I\Cl

MeOH/Salzsaure

1.95 g of (2-Chloro-5-nitro-pyrimidin-4-yl)-(2,2-dimethyl-propyl)-amine and 1.69 g of iron filings
were heated under reflux in 10 ml of methanol/HCI conc = 1:1. After cooling and diluting with

water 2-chloro-N4-(2,2-dimethyl-propyl)-pyrimidine-4,5-diamine precipitated as pale yellow

cristals.
HN
N N'N-Dimethylacetamid N— >N
Y ’ — 1L
HN™ "N” ~cCl _— N™ N7 ~cl

Phosphoroxychlorid / <
) | To a solution

of 4.2 g of 2-chloro-N4-(2,2-dimethyl-propyl)-pyrimidine-4,5-diamine in 40 ml of DMA was added
1.6 ml of POCls. The solution was stirred at 100 °C for 2 hours, cooled and extracted with ethyl
acetate and saturated NaHCO; solution. The orgamc phases were dried over sodlum sulfate and
evaporated to dryness yielding 2-chloro-9- (2 2 dimethyl-propyl)-8-methyl-9H-purine as a brown

oil.
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10-198- ( 3- Met hyl - 2, 4- di oxo- CDC13, 300 MHz: 1.64 (m 2H),

1, 3, 8-t4i3a12e,piro[4.5]dec-2.05 (m 2H), 2.45 (m 2H), 2.96 25 FEB 2006
8-yl met hyl ) -9-phenyl -9H(m 2H), 3.01 (s, 3H), 3.82 (m
purine-2-carbonitrile2H), 6.18 (bs, 1H), 7.52 (m 2H), 7.63 (m 3H), 9.19
(s, 1H. M{: 417. By repeating the procedures described above using
appropri ate pgt ing materials and conditions the follow ng conpounds of
formul a LD.? bt ai ned as identified belowin Tab e 0S4 10-4 Table 10-4
10- 20H9- Cycl E ). C

’ [ hyl - 8- COCMACN3OABNIGZ: 1. O- 1 H)
met hyl - rine-2-1.56 (m 24, _1.72 (m,3H), 1.92 '?‘n dMr b 'NtrilelH),
2.72 (s, , 4.07 (d 2H), 9.00 (s, 1H. M : 2

10- 219- q/cl ohexyl et hyl - 8- { 4- QM@@&@%VS@@eMt 1.0-1.3 (m

Lﬁe'("'?'h ]h %?)()é’y -%-ff‘ﬂfg?(;( gi?.,?_gigleég Pmpy ( n&xyi@%mmm_ﬂ (25 g of NaCN and 0.57 g of ,
! 7! bl T4 8165 6 okl B L DTS 0, Soflo . SpACAINEZL)

(s, 1H exthtdd vdlﬂ'ﬁethﬂ aﬁaﬂte@ldlsoheatyd NeHRy);-s8lufidn @ﬁB(ﬂB orgdific phises Werk-dtied o@an

{SII:I) pell’ addi ﬁ@tsﬁ?ﬁé?%ﬂa\égﬁ%rﬁ%S '355 24-%6 %l;ﬂ?nSajfégr gplg' q_lhﬁlr}gﬁ’geﬁﬁbztl? ethyl acetate /

puri ne- ﬁcﬁaésbormtsr-(i @%uﬁ&hﬁlcbma 8- Iﬂetﬁg -4ip uaﬂ.eé)oaﬂs’on%%le(aas 13$i)ated§s§%|_‘f§m
4H), 9.10 (s, 1H). : 460 "10-239- Cyc ohexy nmet hyl - 8- 4-

1.1-1. 4b(qwn1m=w)der(2 4 di met hoxy- phenyl )-1.55-1.85 (m 4H) 2.22 (m 1H),
pi perazin- | -ylnethyl]-9H2.84 (m 4H), 3.18 (m 4H), 3.76 (s,

Br N
__</NI§N N-Bromsuccinimid ¢ N
- e e
N N&\ N N)\
%J =N Dibenzoylperoxid, CCl4, RF %,/ SN

A mixture of 1.1 g 9-(2,2-dimethyl-propyl)-8-methy1-9H-purine-2-carbonitrile, 1.7 g of N-

bromosuccinimide and 116 mg dibenzoylperoxide was heated for 18 hours under reflux in 5 ml of
CCly. The mixture was evaporated and the residue was chromatographed on silicagel using hexanes
/ ethylacetate yielding 8-bromomethyl-9-(2,2-dimethyl-propyl)-9H-purine-2-carbonitrile as pale

yellow wax.

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 10-1 are obtained as identified below in Table 10-1

—N
Rx\)r}l\’g\:N/)’\::N

'*'5( 10-1

Table 10-1

10-1 H 9-(2,2-Dimethyl-propyl)-8-|{CDCl;, 300 MHz: 1.05 (s, 9H), 2.75
methyl-9H-purine-2- (s, 3H), 4.08 (s, 2H), 9.00 (s, 1H).
carbonitrile MH": 230.
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purine-2-carbonitrile3H),

6. £82{79A | H),

1. A conpound of fornula I,

1H),

3.85 (s,
6.94 (m 1H),

3H),
9.10 (s,

4.07 (m

1H. M :

2H), 4.24 (d, 2H),

6.46 (m
476 199 4-321214 CeAb Mg
or a pharmaceutically acceptable salt or ester

thereof R R14 X--ANNR13 1 2 1 F E B 2006 wherein Ris H -R2, -OR2 or
NR1IR2, wherein R is H, |ower al kyI or C3 to ao cycl oaI kyI and R2 is
| ower ghiyi—TOT To Crorcyct o0
[ ndeperd(g.?lt I @t ionally sub$ ri’ﬁgladg thI >I;I,), 4&
NC2, or| opti I'y mono- or d 1 ubst ] 0
=C(2) -, wHer-ei-A—Z—i-s—H- CL ﬁarb\%{tlp l\ll-Lr‘(n\_ 3
- O) - AE0-3 g - SO 2- REP-(ZPimetyl-peopyD) @
N- het erfocycl er ocycl yl[4-@aresherpt-pheayl)= C( o413 Q
i ndependent | 5’ are W4 Nl oner al kyiperazindrylimethyEl-913- EGA (s, myMoqu)aBMy& 55
C3- Clodycl 0dl kyl, C3-Clocycl odgbicink-2-canbonitadlky| , fim 8HRCHDE 1) 119, 9.08 (s, 1H).
het er ogycl yl -I ower alkyl, R4 is H aryl, aryl - | olnel* -2y |
aryl -1 qyen- gl C3- Clocyc 91@ mlme 9}5@ YN 300VE 165‘@/'9 ), 1.40 ]
het er odycl yl @ Ne\h yclyl - hiavareqd (p %ﬁ?gﬂ gqge( QHP Wi th
t he ni tjr ogen atom to |ch th'ﬁ‘p&ﬁﬁnll &lﬂ% 10911‘10 olip,
purine-2-carbonitrile 2H), 6.84 (m, 4H), 9 90 (s, IH)
MH": 434,
10-5 |.© 8-[4-(2,4-Dimethoxy- CDCls, 300 MHz: 1.05 (s, 9H), 2.76
@N/\I phenyl)-piperazin-1- (m, 4H), 3.04 (m, 4H), 3.77 (s, 3H),

0 K,N\ ylmethyl]-9-(2,2-dimethyl-|3.84 (s, 3H), 4.05 (s, 2H), 4.41 (s,
propyl)-9H-purine-2- 2H), 6.41 (m, 1H), 6.47 (d, 1H),
carbonitrile 6.86 (d, 1H), 9.07 (s, 1H). MH":

450.

10-6 {0\ o 9-(2,2-Dimethyl-propy})-8-|CDClz, 300 MHz: 1.05 (s, 9H), 2.22
{4-14-(2-hydroxy-ethoxy)- |(bs, 1H), 2.72 (m, 4H), 3.13 (m,
phenyl]-piperazin-1- 4H), 3.93 (m, 2H), 4.03 (m, 4H),

N ylmethyl}-9H-purine-2-  |4.40 (s, 2H), 6.86 (m, 4H), 9.08 (s,
Q_—b} carbonitrile - 1H). MH": 450.
\
10-7 | .© 9-(2,2-Dimethyl-propyl)-8-|CDCls, 300 MHz: 1.06 (s, 9H), 1.82
O\C [4-(4-methoxy-pheny!)- (m, 4H), 2.34 (m, 2H), 2.50 (m, 1H),
N piperidin-1-ylmethyl]-9H- |2.96 (m, 2H), 3.78 (s, 3H), 4.02 (s,
» purine-2-carbonitrile 2H), 4.43 (s, 2H), 6.84 (d, 2H), 7.12
(d, 2H), (9.06 s,1H). MH": 419.
10-8 | _¢ 8-{4-[4-(2- CDCl;, 300 MHz: 1.05 (s, 9H), 1.6-
S Dimethylamino-ethoxy)- 1.9 (m, 4H), 2.28 (m, 2H), 2.35 (s,
O‘O—CN\ phenyl}-piperidin-1- 6H), 2.46 (m, 1H), 2.75 (t, 2H), 2.92
ylmethyl}-9-(2,2- (m, 2H), 3.99 (s, 2H), 4.05 (t, 2H),
dimethyl-propyl)-9H- 4.44 (s, 2H), 6.86 (d, 2H), 7.12 (d,
purine-2-carbonitrile 2H), 9.06 (s, 1H). MH": 476.
10-9 OY—N 9-(2,2-Dimethyl-propyl)-8-/CDCls, 300 MHz: 1.06 (s, 9H), 1.79
_N (3-methyl-2,4-dioxo-1,3,8- |(m, 2H), 2.16 (m, 2H), 2.52 (m, 2H),
\VCI)/O\] triaza-spiro[4.5]dec-8- 3.00 (m, 2H), 3.03 (s, 3H), 4.08 (m,
N ylmethyD)-9H-purine-2-  [2H),4.36 (s, 2H), 6.08 (s, 1H), 9.10
carbonitrile (s. 1H). MH": 411.

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 10-2 are obtained as identified below in Table 10-2
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10-14

W

’"W)O
N
4] \

9-Isobutyl-8-(3-methyl-
2,4-dioxo-1,3,8-triaza-
spiro[4.5]dec-8-ylmethyl)-
9H-purine-2-carbonitrile

CD,0D, 300 MHz: 1.00 (d, 6H),
1.66 (m, 2H), 2.05 (m, 2H), 2.53
(m, 3H), 2.95 (m, 5H), 4.01 (s,
2H), 4.33 (d, 2H), 9.10 (s, 1H).
MH": 397

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 10-3 are obtained as identified below in Table 10-3

—N
N =N
x \/(I§J

Table 10-3

197

10-3



R13 is lower alkyl, C3 to C O cycloal kyl or C3-Ci ocycl oal kyl -1 ower al kyl,
all of ? are i ndependent|y optionally substituted by hal o, hydfd@ER X8,
NC2 or ©Op |onaIIy nono- or di- |ower alkyl-substituted amno; and R14 is H
or optionally substituted (aryl, aryl-W, aryl-lower alkyl-W, C3 to CI O
cycl oal kyI C3to Go cycl oal kyI W N- heterocycl yI or N- heterocycl yl -

(wher ei feterocyckyt—+s—as cruu ; r gRto6
oxazol i ?19%# , or é - di ox0- p%‘yfeé 1— - n,x}%gﬁ-ei n % IHz: ‘2 1,
ltrt

CONH(RE)|-, - NH(RE)“C(O) -, - NH( Sher e , 7- é%fm 91,
abave) ,-S(OI-, _-S(0)2- or -5-} wherein RI4 S DD vzaﬁ-hqt Ltuted by R18
whi ch ré@flé \ﬁt%roml to 10 |${bé-Fthoxpphenylsel @&Dﬁﬂﬂm .36y 3HOXYy,
CN, NOZ, : 5 car bony!| |piperapinelngimettoyl]-9-0wW.79 GhidH) By (mpHY] 9@, |or
optiongl | y ubstitured (I ower- phekpk9H-pusine2- al Ky |(q, 2H)ya00(s K2y 6,82 (HOEY,
al kynyl|, | ovder al koxy carbonylgareqiitridnal | y nmono- |94 di, 2HDVE64 ahk35D), 9.20 (s,
substi tuted jam no, 201 202 ar aryl -1 ower aI Ky| 1 H)2 M I4qwer aI kenyl

aryl oxyfinaray¥ wer-at Kyt su _, UI pt |
"N het 4 Scydi \@ﬁy\gr al kyl g&g)’h 30D\s T A,

i ocyc ? \{se)
het er ocycl yl R14.~conpri si n 1 l 9 ng a ’
cont ai ni ng rli ng, and wherein etl;”é 'I y )f (B

represgnts firom1l to 4 substi Rﬂréﬁf%c Eted fr @ﬂ (5H)’ M,_YIH)CRt‘S“I(I@Z or

oxo, or optlonallv substituted (1l ower-al koxy, |4
| ower - alll@dBy|~] -al kyl, C3- E{édidﬂdwquﬂy- I ow@@lskw@/l\ﬁ&r Bify(bs, 1H),
hal o- | r al kyl & _ppti onal |y haxy)<phenlyl}-pipeeazin-§2.%Y (ms4lhy BidSU e ¢ HAN3.BD (s,
aryl, aryloxy, aroyfM(e.g. bemnkghhdthyldsyphensl-9H- |21y 6:94(isy RH) . cA0Dany1H),

| ower - gl kyl qul phonyt\ aryl sul fhel2-edrbdhitifié er ocY&8Y (m, 4H), I’;I—5t3qherng byl -
l'ower al kyl |(wherein N-hetero¢yclyl is as define¢ipahpied g e el R4§)6 i's

option sufgstTtoted by TT¢g ot T

hydr ox?ﬂlbél% N& 0x0, optio '(Cf‘M ?Jﬂ[dﬁh cb&haﬁ Hftgt%(séﬁ

anmi no, || ower|-al or | ower - ‘g&g‘ SP“ % %

formula Il dr r maceut i cal byl 'tgaﬂheg mN 71
R13 whefrein |R13 and R14 are a P‘H’B’fer%éﬁb?fﬁtfé?al m LH}?,6 1/&(9% u?r§2él@c Hi n

to claijm1, |or a pharnaceutically acceptable sal {7-83 (lesild) 9 19 (s, 1H). MH":
417.

—h

«

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 10-4 are obtained as identified below in Table 10-4

=N
N =
- \/(NQ{ "

10-4
Table 10-4
10-20 H 9-Cyclohexylmethyl-8- CDCls, 300 MHz: 1.0-1.3 (m, 5H),
methyl-9H-purine-2- 1.56 (m, 2H), 1.72 (m, 3H), 1.92 (m,
carbonitrile 1H), 2.72 (s, 3H), 4.07 (d, 2H), 9.00
(s, 1H). MH": 256
10-21 |0 9-Cyclohexylmethyl-8-{4- |DMSO-d6, 300 MHz: 1.0-1.3 (m,
Q [4-(2-hydroxy-ethoxy)- 5H), 1.45-1.75 (m, 5H), 2.16 (m,
O phenyl]-piperazin-1- 1H), 2.66 (m, 4H), 3.00 (m, 4H),
~ ylmethyl}-9H-purine-2-  |3.67 (m, 2H), 3.88 (m, 2H), 3.98 (s,
carbonitrile 2H), 4.25 (d, 2H), 4.81 (¢, 1H), 6.83
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CLAIMS

1. A compound of formula I, or a pharmaceutically acceptable salt or ester thereof
R
R14 X AN
L_</ | N
N™ N
R13

-
O3\

wherein

Ris H, -R2, -OR2 or NR1R2,

wherein R1 is H, lower alkyl or Cs to Cyp cycloalkyl, and

R2 is lower alkyl or C; to Cj cycloalkyl, and

wherein R1 and R2 are independently, optionally substituted by halo, hydroxy, lower alkoxy,
CN, NO;, or optionally mono- or di-lower alkyl substituted amino; |

X 18 =N- or =C(Z)-, _

wherein Z is H, -C(0O)-NR3R4, -NH-C(0)-R3, -CH;-NH-C(0)-R3, -C(0)-R3, -S(0)-R3, -
S{0),-R3,-CH,-C(0)-R3, -CH;-NR3R4, -R4, -C=C-CH;-RS5, N-heterocyclyl, N-heterocyclyl-
carbonyl, or —C(P)=C(Q)-R4

wherein

P and Q independently are H, lower alkyl or aryli,

R3 is aryl, aryl-lower alkyl, Cs;-Cjgcycloalkyl, C;-Cjocycloalkyl-lower alkyl, heterocyclyl or
heterocyclyl-lower alkyl,

R4 is H, aryl, aryl-lower alkyl, aryl-lower-alkenyl, C;-Cgcycloalkyl, C3-Ciycycloalkyl-lower
alkyl, heterocyclyl or heterocyclyl-lower alkyl, or

wherein R3 and R4 together with the nitrogen atom to which they are joined to form an N-
heterocyelyl group,

wherein N-heterocyelyl denotes a saturated, partially unsaturated or aromatic nitrogen
containing heterocyclic moiety attached via a nitrogen atom thereof having from 3 to 8 ring
atoms optionally containing a further 1, 2 or 3 heteroatoms selected from N, NR6, O, §, S(O)
or S(O); wherein R6 is H or optionally substituted (lower alkyl, carboxy, acyl (including both
lower alkyl acyl, e.g. formyl, acetyl or propionyl, or aryl acyl, e.g. benzoyl), amido, aryl, S(O)
or S(0),), and wherein the N-heterocyclyl is optionally fused in a bicyclic structure, e.g. with

a benzene or pyridine ring, and wherein the N-heterocyclyl is optionally linked in a spiro
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structure with a 3 to 8 membered cycloalkyl or heterocyclic ring wherein the heterocyclic ring
has from 3 to 10 ring members and:contains from 1 to 3 heteroatoms selected from'N, NRS,
0, S, S(O) or S(Q), wherein R6 is as defined above), and

wherein heterocyclyl denotes a ring having from 3 to 10 ring members and containing from 1
to 3 heteroatoms selected from N, NR6, O, S, S(0O) or S(0); wherein R6 is as defined above),
and

wherein R3 and R4 are independently, optionally substituted by one or more groups, e.g. 1-3
groups, selected from halo, hydroxy, oxo, lower alkoxy, CN or NO;, or optionally substituted
(optionally mono- or di-lower alkyl substituted amino, aryl, aryl-lower alkyl, N-heterocyclyl
or N-heterocyclyl-lower alkyl (wherein the optional substitution comprises from 1 to 3
substituents selected from halo, hydroxy, lower alkoxy, CN, NO,, or optionally mono- or di-
lower alkyl substituted amino)), and

wherein

RS is aryl, aryl-lower alkyl, aryloxy, aroyl or N-heterocyclyl as defined above, and

wherein RS is optionally substituted by R7 which represents from 1 to 5 substitutents selected
from halo, hydroxy, CN, NO; or oxo, or optionally substituted (lower-alkoxy, lower-alkyl,
aryl, aryloxy, aroyl, lower-alkylsulphony!, arylsulphony!, optionally mono- or di-lower alkyl
substituted amino, or N-heterocyclyl, or N-heterocyclyl-lower alkyl (wherein N-heterocyclyl
is as defined above), and

wherein R7 is optionally substituted by from 1 to 3 substitutents selected from halo, hydroxy,
optionally mono- or di- lower-alkyl substituted amino, lower-alkyl carbonyl, lower-alkoxy or
lower-alkylamido;

R13 is lower alkyl, C; to Cyp cycloalkyl or C3-Cjocycloalkyl-lower alkyl, all of which are
independently optionally substituted by halo, hydroxy, CN, NO; or optionally mono- or di-
lower alkyl-substituted amino; and

R14 is H or optionally substituted (aryl, aryl-W-, aryl-lower alkyl-W-, Cs to Cyp cycloalkyl,
C; to Cyp cycloalkyl-W-, N-heterocyclyl or N-heterocyclyl-W- (wherein N-heterocyclyl is as
defined above), phthalimide, hydantoin, oxazolidinone, or 2,6-dioxo-piperazine},

wherein -W- is —O-, -C(0)-, -NH(R6)-, -NH(R6)-C(0O)-, -NH(R6)-C(0O)-O-, (where R6 is as
defined above),-S(0)-, -5(0),- or -S-,

wherein R14 is optionally substituted by R18 which represents from 1 to 10 substitutents
selected from halo, hydroxy, CN, NO», oxo, amido, carbonyl, sulphonamido, lower-
alicyldioxymethylene, or optionally substituted (lower-alkoxy, lower-alkyl, lower-alkenyl,

lower alkynyl, lower alkoxy carbonyl, optionally mono- or di-lower alky! substituted amino,
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aryl, aryl-lower alkyl, aryl-lower alkenyl, aryloxy, aroyl, lower-alkylsu}phonyl,
arylsulphonyl, N-heterocyclyl; -N-heterocyclyl-lower alkyl (wherein N-heterocyclyl is
as defined above), heterocyclyl or R14 comprising aryl has aryl fused with a hetero-
atom containing ring, and wherein R18 is optionally substituted by R19 which
represents from 1 to 4 substitutents selected from halo, hydroxy, CN, NO; or oxo, or
optionally substituted (lower-alkoxy, loweralkyl, lower-alkoxy-lower-alkyl, Cs-
Ciocycloalkyl, lower-alkoxy carbonyl, halo-lower alkyl, optionally mono- or di-lower
alkyl substituted amino, aryl, aryloxy, aroyl (e.g. benzoyl), acyl (e.g. lower-alkyl
carbonyl), lower-alkylsulphonyl, arylsulphonyl or N-heterocyclyl, or N-heterocyclyl-
lower alkyl (wherein N-heterocyclyl is as defined above)), wherein R19 is optionally
substituted by from 1 to 4 substitutents selected from halo, hydroxy, CN, NO,, oxo,

optionally mono- or di-lower alkyl substituted amino, lower-alkyl, or lower-alkoxy.
A compound according to claim 1 of formula II or a pharmaceutically acceptable salt
R14 \—-—(/f N I
P
,N N 70:'-"' N
R13

wherein R13 and R14 are as defined in claim 1.

or ester thereof

A compound according to claim 1, or a pharmaceutically acceptable salt or ester

thereof, selected from any one of the Examples 2 to 10.

A compound according to claim 1 for use as a pharmaceutical.

A pharmaceutical composition comprising a compound according to claim 1 as an

active ingredient.

The use of a compound according to claim 1 for the preparation of a medicament for
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therapeutic or prophylactic treatment of a disease or medical condition in which

cathepsin K is implicated.

7. A process for the preparation of a compound of formula I or a salt or ester thereof

which comprises

1) for the preparation of compounds of formula V' or a pharmaceutically acceptable

R,
14 J NN v
L

] N Cxy
R13

salts or esters thereof

wherein R 13 is as defined above and R14' is as defined above for R14, except that R14' is
not optionally substituted carbocyclic aryl, coupling of a halo precursor of formula XI

Halo \__(;ITI /T\ xi

N Cay
R13

R13 is as defined above and Halo is preferably bromo, with an R14' precursor, or
(ii) for the prearation of compounds of formula V" or a pharmaceutically acceptable salts or

esters thereof

R‘4. / I ~0 N Vu
N/)\GSN
R13

wherein R13 is as defined above and R14"is optionally substituted (carbocylic aryl or azole),
cyclising a corresponding carbocyclic arly-1-prop-2-yne, or azole-1-prop-2-yne of formula

XII with a 5-halo-pyrimidine-2-carbonitrile precursor of formula XIIT

R Halo XN
‘,, T
X + H}\l Y TN X111

AN R13

wherein Halo is preferably Br, and R13 and R14" are as defined above, and thereafter, if

desired, converting the product obtained into a further compound of formula I, or into a salt

or ester thereof.
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