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8-[ 3-am no- pi peridin-1-yl]-xanthines, the production
thereof and the use of the same as medicaments The
present invention relates tolnew substituted xanthines
of general formula O ~3 NHz N AN >N~ ONNRz the
tautonmers, the stereoisoners, the m xtures, the
prodrugs thereof and the salts thereof, particularly
‘the physiologically acceptable salts thereof with
I norganic or organic acids or bases which have
val uabl e pharmacol ogi cal properties, particularly an
Jﬁﬁuahhlhbftﬁpﬁélﬁ-qtylpﬁaﬁthﬁéciﬁé\%ﬁdﬁu‘éﬁoﬁ %rBBZYA® the use of the
~di' pepti dyl pepti dase-1V he preparation
t hereof, the use thepanie amedidamgnteventi on or
treatnent of di seases or conditions associated with an
rMereased DPP-HV—acttvi-ty—or—capable—of—being
prevented or alleviated by redu0|ng t he DPP-IV
ct Vi particularly type | or pe || diabetes
Iﬂr‘??‘?lé inygitionJglatesianew eatbst ¥anthines generalifogmula
a compound of general fornula (1) or a
physi ol ogi cal | y acceptable salt thereof as wel | as

processes for the p epa ion thgpeof. In the above
formula I Rl derat esia hyI r up? a nethyl group
which is substltut db | t hyy am nocar bonyl ,
pyrrolidin-1- yIc bon I ri di n-1-¢phcar bonyl,

tert. -butylcarboﬂylng yclo yl carbonyl - group, 16
February 2007 2 a thyl group which is substituted

by a napht hyl, met hyRhapht hyl,

the tautomers, the stereoisomers, the mixtures, the prodrugs thereof and the
salts thereof, particularly the physiologically acceptable salts thereof with
inorganic or organic acids or bases which have valuable pharmacological
“properties, particUIarIy an inhibiting effect on the activity of the enzyme
dipeptidylpeptidase-IV (DPP-1V), the preparation theréof, the use thereof for
the prevention or treatment of diséases or conditions associated with an
increaged DPP-1V activity or capable of being prevented or alleviated by
reducing the DPP-IV activity, pariicularly type | or type Il diabetes mellitus, the
pharmaceutical compositions containing a compound of general formuia (1) or
a physiologically acceptable salt thereof as well as processes for the
preparation thereof.

In the above formula |
R' denotes a methyl group,
a methyl group which is substituted by a dimethylaminocarbonyi pyrrofidin-1-

yicarbonyl plpendzn- -yicarbonyi, tert.- butylcarbonyl ora cyclohexylcarbonyl—

group,




met hoxynapht hyl , nitronaphthyl or 16 February 2007
di net hyl am nonapht hyl group, a nethyl group which is
substituted by a 2-phenyl ethenyl or a bi phenylyl

group, a nethyl group which2is substituted by a
phenyl oxadi azol yl , 5-nethyl -3- phenyl -i soxazol yl,

phenyl pyridi nyl, indolyl, benzothiophenyl, quinolinyl,
isoquinolinyl met hyl i soqui nol i nyl,

a &k FW&MS@I&J&YE@@H 'b?)a né;ﬁﬂﬁw feltthyryaphthyl,

C|nnoI|n qui nazol i nyl, qui nazol'i nyl ,
mettoxynapathyl, mtrmmwyl@rmewammpﬂwhthyi group,
1, 2-di hydro- 2- net hyl -1 - oxo-i soqui nol i nyl, 3, 4-di hydro-
4- oxo- pht hal azi nyl ,
a fnethgll q;rbdf) QvHicHTRY dublstifirted byph2phleaglethdnyl or a biphenylyl

3, 4-di hydr o- 4- oxo-qui nazoli nyl,
QGRMLdlhydro 3- et hyl - 4- oxo- qU|nazoIinyI or a 2-o0xo-2H
chronenyl group, a 2-nethoxyethyl, 2-phenyl oxyethyl or
- 2-cyanoet hyl group, a phenyl carbonyl nethyl or a

a tﬁéthfﬂwhp articinigl gutestituted @Vfﬂlmewlmﬁdm Homsthyied-hy |
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_ hyI oxycar bonyl am no) -
isoquboﬁWIaunnohrmi cwuzazotmyl mmﬁeilaxdquiraizmhrlmd,yﬂ,2 layeo-ta
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di met ylamnocar ony yf0|n4ylcaro
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: ubstituted by a nethyl sul phanyl,
c'ﬁ@ﬁ%&hﬁ%ﬁ% nyl or nethyl sul phonyl gr.oup, 16 February
2007 3 a phenyl carbonyl met hyl group wherein the
ph noiety is substituted by a rbo nmet hoxy,

a&wi’*&xyeﬁwb@nphwimhvh% fﬁyﬁsxﬂeéha@ nyl met hoxy,
am nocar bonyl net hoxy, net hyl am nocar bonyl nmet hoxy,
et hyl am nocar bonyl net hoxy,
aiphepylopsticayimethgl droan i Hpbehglegrbonyl)-ethyl group,

a phenylcarbonylmethyl group wherein the phenyl moiety is substituted by an
amino, cyanomethylamino, methylcarbonylamino, ethylcarbonylamino,
isopropylcarbonylamino, methoxycarbonylamine, (ethyloxycarbonylamino)-

carbonylamino or a 2-oxo-imidazolidin-1-yl group,

a phenylcarbonylmethyl group wherein the phenyl moiety is substituted by a
carboxy, methoxycarbonyl, ethyloxycarbonyl, aminocarbonyl,
methylaminocarbonyl, dimethylaminocarbonyl or morpholin-4-ylcarbonyl

group,

a phenylcarbonylmethyl group wherein the phenyl moiety is substituted by a
: 'methylsulphanyl, méthylsuiphinyl or methylisulphonyl group,




di et hyl am nocar bonyl net hoxy, 16 February 2007

pyrrolidin-1-yl carbonyl net hoxy or norpholin-

4-yl car bonyl net hoxy group, a phenyl carbonyl net hyl

group wherein the phenyl ndiety is substituted by a
1- (et hoxycar bonyl )-ethyloxy or a 1

T T Y A
caﬂbﬁxﬁmlbﬂtdxgué&drld)gycarbamghiwﬂhsw pmmpt)ﬂbkyxﬁamo?yimﬁ_ﬂ?ct)ﬂ,
enyl car bon u erein. the phenyl noie
 amirpctaiga AR P of o Y
eth&olé%ﬁﬁb&%gﬂ h‘ﬁé’fﬁbh‘%’ lis @H?lamﬁ&@rﬁohﬁn@ﬂ%)@henw

dj acen ydrogen atons are replaced by a

dlmmﬂaﬁm@pcafmamynmﬂhmyoparrohdmm visaibongmeshgky ap marpholin-

eno a rogen atom a nethyl, isopropyl,
'%%P@Ba me % UBr opyn-1-yl or phenyl group or a
cyanomet hyI or met hoxycar bonyl net hyl group and R3
denotes a 2- Cé_wnobenzyl or 2, 6-di cyanobenzyl group,

a phenglicastiorylpethybaroupvhergir feopheny praigh s &um%t@;tpd bv a

iRt AR b or g7 HirBoanitl fratyhy gropm,
group, a 2-butyn-1-yl group, 16 February 2007 4 a

a oo oV g e pstr ey e S e

et B R B o7t G T n . car boxy group i

vivo or by a group which is negatlvely char ged under

phyS| ol.ogi cal ond|t| ons, and f her.nor.e t he. an

a cheavicatrivinstind Sraun weREin M RAEYIEIRIR S SHOGIIEHDY two
Ligpned groups nmay be substituted by a group

m whi ¢ch caE be cl eaved

~a phenylcarbonylmethyl group wherein in the phenyl moiety two adjacent
hydrogen atoms are replaced by a -0-CH;-O, -O-CHy-CH2-O or a —N(CH3)-
CO-0 group, ‘
R? denotes a hydrogen atom,

a methyl, isopropyl, 2-propen-1-yl, 2-propyn-1-yl or phenyl group or

a cyanomethyl .or methoxycarbonylmethyl group and

R? denotes a 2-cyanobenzyl or 2,6-dicyanobenzyl group,

a 2-methyl-2-propen-1-yl, 2-chloro-2-propen-1-yl or 3-bromo-2-propen-1-yl
_group '

'. é 2-buten-1-yl, 3-methyl-2-buten-1-yl or 2,3-dimethyl-2-buten-1-yl group,

a 2-butyn-1-yl group,




in vivo. Such groups are described for exanpl e1§ ReRfgary 2007
98/ 46576 and by NNM N elsen et ai. in Internationa

Jour nal of Pharmaceutics 39, 75-85 (1987). Conpounds

whi ch contain a group that €an be cleaved in vivo are
prodrugs of the correspondi ng conpounds wherein this
group that can be cleaved in vivo has been cl eaved.

By a group which can be converted in vivo into a

a Taydopyntgnolpimethplegolp dror  exanpl e, a hydroxymet hyl
group, a carboxy group esterified with an al coho
wherein the al cohol nobiety is preferably a

phenyl -d-3-al kanol, a
%urgn@hﬁqngﬂanot whil e a C5. 8-cycl oal kanol may
addi ti onaIIy be substitut ed by one or two Cl1_3-al kyl
rou a C5%-cycl oal ka erein hyl ene rQup
i e tySiiibs USiaTesHnae BB tcRpt e Bhovs FEHoBE
gr(ﬂ.ipsbﬁ‘la? k%yél f'@pﬁ?}:gﬁ%ﬁé‘ Brcﬂfﬁ Wﬁ)l}%' éé&hgﬁ *éléht/ér‘tﬁ'c? ﬁtt@?é carboxy
- graip Bdveopr bxyacgmbprvyh!clms nmzﬁivghkdmjged gindep phygiological
?I oal kanol noiety nay additionally be substituted
°°B§ 'BH2 or two Cl_3-al kyl groups, a C4.7-cycl oal kenol ,
a C3.5-al kenol, a phenyl-C3. 5-al kenol, a C3.5-al kynol
or. phenyl - C3. 5-al kynol with the proviso that no. bonds

ang éuﬁh@”@ﬁ(?ébﬂ amineagddming geups roantenedindhewafigiion of the
abfiGk PieilioRcHutBNSs Hay'tid BUSHRNA by group which qan be pleaved

in t/mbaSu@rt ghoups dre dw‘ctibed ferasmnipie dh Vi@yosidesTe andlblyyN.M.
e substituted in the bicycloal kyl noiety b)é qg 9
Ni@lmn eiaéJfa!nzwnaapaa\oéouraailofftmrma&@yhge 8ol 385 (1987).
i sobenzof uranol or an al cohol of fornula 16 February
2007 5 Rp CO- O (RgCR1)-0H, wherein Rp denotes a
CoBip@sraiskyhich €entain paroap tlyat, cablba chelakgt @x yivoEse prodrugs of

th RO BomBENnds wherdn 1 siayR fiat e be 863 %%m(%w
haQ'beBHQﬂté/évedgr oup and Rr denotes a hydrogen atom or

3-al kyl group,
'By a group which can be converted in vivo into a carboxy group is meant, for
example, a hydroxymethy! group, a carboxy group esterified with an alcohol
wherein the alcohol moiety is preferably a Cs.5-alkanol, a phenyl-C,_s-alkanol,
a Cso-cycloalkanol, while a Cs.g-cycloalkanol may additionally be substituted
by one or two Cy_s-alkyl groups, a Cs.s-cycloalkanol wherein a methylene
group in the 3 or 4 position is replaced by an oxygen atom or by an imino
group optionally substituied by a C4s-alkyl, phenyl-Cq.3-alkyl, phenyl-
C,.3-alkyloxycarbonyl or C, s-alkanoyl group and the cycloalkanol moiety may
additionally be substituted by one or two Cy.z-alky! groups, a Csy-cycloalkenol,
a Css-alkenol, a phenyl-Cs.s-alkenol, a Cs.s-alkynol or phenyl-Cs s-alkynol with
the proviso that no bonds to the oxygen atom start from a carbon atom which
carries a double or triple bond, a Csg-cycloalkyl-Ci.s-alkanol, a bicycloalkanol
with a total of 8 to 10 carbon atoms which may additionally be substituted in
the bicycloalkyl moiety by one or two Cq.3-alky! groups, a 1,3- dlhydro-3 oxo-1-

'lsobenzofuranol or an alcohol of formula




by a group which is negatively charged under 16 February 2007

physi ol ogi cal conditions is neant, for exanple, a

tetrazol -5-yl, phenyl car bo%I am nocar bonyl ,
~trifluoronethyl ear bonyl am nocar bonyl ,

Cl1_6-al kyl sul phonyl am no, phenyl sul phonyl am no,

benzyl sul phonyl am no, trifl uoronethyl sul phonyl am no,

Ci s-al kyl sul phonyl am nocar bonyl ,

phenyl sul phonyl am nocar bonyl ,

benzyl sul phonyl am c?ﬂrcg n?%,q _
perfl uoro-Cl. 6- al Ky’ ﬁ)d (ﬁ%ﬁ)'@éar bonyl group and
by a group which can be cleaved in vivo froman i mno

or amno group is neant, for exanple, a hydroxy
whgreiop, an acyl group such as a phenyl carbonyl group

ohi Bp ARaotes R sy SoEIROAY b R . £yt or
-CL_gycbHiRyibxg@r | ofPhéryll 08,588 grduent s may be

identical or different, a pyridinoyl group or a
Cl_16-al kanoyl group such as the fornyl, acetyl,

pr ogi t yl xa

5 Ra Wficted 1RAen BOM. WLyl oA GaRI Uiy
Cl_dfupl &akycar bonyl or G -16-al kyl car bonyl oxy group
wherei n hydrogen atons nay be wholly or partially
repl aced by fluorine or chlorine atons such as the

met RO rbenyl ycar bonyl ,
o B o B o8 B PO

tert. but oxycarbonyl, pentoxycarbonyl, hexoxycarbonyl,

S e
melAk @ﬁ%ﬁérﬁghﬁ? éft@@ﬁ%&li%gl?bhéhﬂ@éﬁﬁ?ﬁﬂsﬁ?ﬁ?ﬁoc&@oﬁ?@r uary

2007 et hyl car be Y, _
triflgommethylceranrminpcadidnyhyd oxglkyisuiphpngamiony | oxy,

ond ARG APk E B8 grvisuphonytamino
C hakylstighunydmingcateing!, @heboRYlphonylareiRsbadohgny | oxy,

decyl car bony| oxy, undecyl car bonyl OX%\H .
benpyiiRheidBINpcapnyt or pestiige{isalidsyipbayylaminpsarbonyl
groBEenyl -Cl -al koxycarbonyl group such as the

‘benzyl oxycar bonyl , phenyl et hoxycar bonyl or

phenyl propoxycar bonyl group, a 3-ani no-propionyl
anc%y? léxlogr\c’\)ﬂgrw NC E:Qﬁ b%nélga?ve% %u\ﬁvgﬁ%mbgn [lrrg;?a%_oroe{mino group is
meant, for example, a hydroxy group, an acyl group such as a phenylcarbonyl

group optionally mono- or disubstituted by fluorine, chlorine, bromine or iodine

atoms, by C43-alkyl or Cq3-alkoxy groups, while the substituents may be

identical or different, a pyridinoyl group or a C1.s-alkanoyl group such as the
formyl, acetyl, propionyl, butanoyl, pentanoy! or hexanoyl group, a 3,3,3-

trichloropropionyl or allyloxycarbonyl group, a Cy.;s-alkoxycarbonyl or
Cie-alkylcarbonyloxy group, wherein hydrogen atoms may be wholly or

- partially replaced by fluorine or chlorine atoms such as the methoxycarbonyl,
.e_thoxycarbonyi, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl,
tert.butoxycarbohyl, pentoxycarbonyl, hexoxycarbonyl, octyloxycarbonyl,
nohyloxyca_rb_onyl, decyloxycarbonyl, undecyloxycarbonyl, |

' dodecyloxycarbonyl, hexadecyloxycarbonyl, methyicarbonyloxy,




di substituted by G .6-al kyl or C3_7-cycloal kyl 1¢F8egary 2007
and the substituents may be identical or different, a
Ct _3-al kyl sul phonyl - C24- al kéxycar bonyl, C _3-al koxy-
CZ. d- al koxy- C24- al koxycar bonyl, Rp-CO O (RgCR,) -0 CO

etighcgbAMIYKY. %@W*ﬁ‘*@?%&@@mww@w@f SRS

usdaraop;tloaaﬁbngmy &ﬁut?l%bﬂidlﬁ%ng eertishifyRefh

denti cal fferent denote hydro en

peatvb??gb@wlou, hexyicryborylenp octylcarberyloxs mwlq@rrbvn @sy.

f
defHERHURT DG, RIS L0y HodRsyEaldhiafid) et ny i
hemdnwlcabdnﬂuxwgwluw brmiémll-&.% mmbt@ymfw %tmh afithe
be@i)ﬂ@uml noﬂl G Ildwﬁrret ﬂ%}@%éﬁf@q@pﬁx}|orlpi|%%glb%éx;capbegny group, a
' I
3-déﬁﬁg%@gmnggé@}ﬁf)%+%%h@éan‘n?r%’t‘oﬂﬁ rh&y bg%aﬂé G oup
disubsatifuted by Cqiatiet of Egymmd;ugy; gromﬂalmjdthw?mstmyéntts m?y
t hyl 6 E a enot es .a_Ie
be il OB anten Cag AR RRaRHCar AP osbBatly 3 AHOXy-
Coitly SIELhON SRy, CRTOIOIRCR 0. EORRE OO N

m xt uf es thereof an

(R&Ra OG- &Jsﬁe@talbylfﬁﬁa@s(lﬂ@ﬁﬁﬂr((ﬁsﬁﬁg)e@m@ gmtmrem Ro
onp of general fornula | as
to I%a%r%&sgltn%rsﬁ-@)g?%ec% grgam c or organic acids or
bases.
Rs and Ry, which may be identical or different, denote hydrogen atoms or

C+3-alkyl groups.

A first aspect provides compounds of general formula

o ? NH
R J .
0)\N 'N2>_ N (),

e

wherein
'R denotes a 4-methoxy-1-naphthylmethy! group,

a 2-quinolinylmethyl, 4-quinolinylmethyl or a 6—quinolinylﬁ1ethyt group,

L)

- a 1-|soqu|nolznylmethyl 3-methyl-1-isoquinolinylmethyl, 4-methyl-1-

isoquinolinylmethyl or a 3-isoquinolinylmethyl group or

a 2-qumazolmylmethyl 4-methyl-2-quinazolinyimethy! or a 4-qumazollny!-

E methyl group,




A third aspect provi des pharnmaceutical conposi 16 &elgruary 2007
containing a conpound of general fornula | as defined
above or a physi ol ogi cal | yyzacceptabl e salt according

to the second aspect optionally together with one or

nore inert carriers and/or diluents. A fourth aspect
provides use of a conpound of general formula | as

R2 o‘é?lfo't&eél mé}h?f’ 0fu%r ay eparing a pharmaceuti cal
iC

conposition IS suitable for treating type | and
type Il diabetes nellitus, arthritis, obesity,

Il ograft tran ant at | d cal ci t oni n-i nduced
R3(§§‘P§%p%|20l§‘r't§n L?'f?%té Bcf%pﬂrﬁ'ypdes process for
preparing a pharmaceutical conposition according to
the third aspect, characterised in that a conpound of
the @ellmnars ehantiohwers, disstéesomers, dhe mixiuses ﬂweggaa@&es'ﬁﬁs
e inert carriers and/or diluents by a

d Then
an J?B?Fjrb'ﬂé &0f.nethod. A sixth aspect provides process
for preparing the conpounds of general formula | of

N e oo sy e S biFrd
of gé&kerl foﬁnu | A% Bkfi da%v%rwﬂﬁ"?r% bRicRr 6rgaﬁ% aﬁﬁ&’s r bases.

def 1 ned ove and Z' denotes a eaV|ng roup suc as a
hal ogen aton1 a substituted hydroxyl, nercapto,

A RO BBl S R REY oYl SodgPSLS
of gécl)’i;(é?éﬁﬁfmuﬁl aé’éle%é@ﬁﬂ&#é‘@r 2bhgsioRigally Acdubaabie Bait H
according to the second aspect optionally together with one or more inert

carriers and/or diluents.

‘A fourth aspect provides use of a compound of general formula t as defined
above for preparing a pharmaceutical composition which is suitable for freating
t§pe  and type li diabetes mellitus, arthritis, obesity, allograft transplantation

and calcitonin-induced osteoporosis.

A fifth aspect provides process for preparing a pharmaceutical composition
according to the third aspect, characterised in that a compound of general
formula | as defined above is incorporated in one or more inert carriers and/or

| diluents by a non-chemical method.

A sixth aspect provides process for preparing the compounds of general
- formula | of general formula | as defined above, characterised in that

a) a compound of general formula




RI'N NO NN ONR2 wherein R, R2 and R38&gkruary 2007

defined as in the first aspect, is deprotected,

and/ or subsequently, if de$fred, any protecting groups

used during the reaction are cleaved and/or the

conmpounds of general formula | thus obtained are

resolved into their anthpners or di astereoners

and/ or the conpounds formula | thus obtained are

converted into tH¥ ereof, particularly for

phar maceutical use ijntolth si ol ofhcal | y accept abl e

salts thereof wt ic or organic acids or

bases. A first enbodi rfent provi des conpounds of

general formula (1) wmerein 16 February 2007 6¢ Rl

denotes a nethyl group which is substituted by a
whatleipet hyl am nocar bonyl, pyrrolidin-1-yl carbonyl,

pi peridin-1- Icarbqg¥l, tert.-butyl carbonyl or a

R'tg | FRASTINes MR Yt oup, a methyl group which is
z! d%gte 44 %ﬁ%gﬁé{(ﬁid@\mﬂ & % ’hd@&% %th B¥bstituted hydroxy,

_ oxynapht nitronapht
mer¢dptoe stlphémgl nsy)lpinapti oh gllphoovioxy gromp,hyl group whi ch

. _is,substituted by a,2-phenyl et.henyl or, a bi phenyl

s regEiRh W TP BRe He AnarOGIRES Of {he sapypeReor, or
phenyl - oxadi azol yl , 5-net hyl -3- phenyl -i soxazol yl ,
phenyl - pyridi nyl, indolyl, benzothiophenyl,

b) ageimpsiungyof generakjiormala nyl , net hyl i soqui nol i nyl,
(et hoxycar bonyl net hyl am no) -

i Jha
Y

Iy,
. )\T 7 | (1)

R?

Whereih R1, R2 and R3 are defined as in the first aspect,‘ is deprotected,

and/or

- subsequently, if desired, any protecting groups used during the reaction are

cleaved and/or

“the compounds of general formula | thus obtained are resolved into their

enantiomers or diastereomers and/or

the compounds of formula | thus obtained are converted into the salts thereof,

Ca—

particularly for pharmaceutical use into the physiologically acceptable salts
thereof with inorganic or organic acids or bases.

A first embodiment provides compounds of general formula (I) wherein




i soqui nol i nyl, cinnolinyl, quinazolinyl, 16 February 2007
met hyl qui nazol i nyl, 1, 2-di hydro-1 16 February 2007 7

nmet hyl - 2- oxo- qui nol i nyl, 6¢

1, 2-di hydr o- 2- net hyl - | - oxo-i soqui nol i nyl, 3, 4-di hydro-

4- oxo- pht hal azi nyl ,

43, 4-di hydro- 3- nethyl-4 oxo- pht hal azi nyl ,

giemotﬁsr@ mashyl-grewe wiueh iszenbistijuted by a dlmethylammocarbonyl

Pyt aﬁé*\i@%@x’"ﬁ AR IR R R S eR ol Ay “or
cydelegamegbony! ggoaplp, @ phenyl carbonyl net hyl or a

1- (phenylcarbonyl) et hyl group, a phenyl carbonyl net hyl
group mhereln t he phenyl noiety is substituted by an

= R ol O IS Mo g (073 DR SR RO RRB ey,

meﬂHﬁYOaphﬂnyb Qritydraapiley dre(tihlyémymhbpﬁdﬂ)mﬁ?/@bup,
car bonyl am no or a 2-oxo-imdazolidin group, a
phenyl car bonyl net hyl group wherein the phenyl nviety

i - Y]

2 i oD WHGH s SR ABH Bt 2 FERORINGEN BF Biphenyin,

grodpjyret hyl am nocar bonyl or norpholin-4-y|carbony|
group, a phenyl carbonyl met hyl group wherein the phenyl
noi ety is substituted by a nethyl sul phanyl, -

a My Ygreh Whrd!%% s%spﬁftéﬂ’ ’bg‘é{ Ioxg %EB !%—peth -3-
phenyl car bonyl met hyl grou erein t ény

‘phenyl- §9B§Z¢Ivhpbanﬁypwdqud,rbdm;;drehdmmmlophenyl qumolmyl

isod i Sy FRaR et PR beRpiaainaty
isocRAmINATI ciafsing D &Y td&bhﬁ}‘l{methyiqumazohnyl 1,2-dihydro-1-
| sopr opyl am nocar bonyl net h

di met hyl am nocar bonyl net hoxy,
pyrrolidin-1-yl carbonyl met hoxy or norpholin-

. 4-yl carbonyl met hoxy group, a phenyl car bonyl net hyl
group wherein the phenyl noiety is substituted by a 1
- (et hoxycar bonyl ) -ethyloxy or a 1
- (am nocar bonyl ) - et hyl oxy group, a
phenyl car bonyl net hyl group wherein the phenyl noiety
is substituted by a nethyl sul phi nyl met hoxy group,




16 February 2007 8 a phenyl carbonyl met hyl gr olip February 2007
wherein the phenyl noiety is substituted by two

nmet hoxy groups or a phenyl carbonyl net hyl group wherein

in the phenyl noiety two adj acent hydrogen atons are
replaced by a -OCHz-O, -OCH2-CH2-O or a -N(CH3) -

el x el e aEvaro Syt 1S5 Bheina iy A Hhycro-
4-cxLPhtBaRz rsamwmls ﬁkﬂ?ylm&mlgﬁtha%fzﬂﬂﬁ% yE dihyd}bﬂflip
a 2-buten-1-yl or 2,3-dinmethyl-2-buten-1 group,

oxo-ainazelinyly B, 4dibygo- %metbyﬂﬁpmﬂphwfmaq Hoxgrdftp

ch%f 92&, %Hanyl met hyl group, as well as the conpounds
n? -cyand-'et hyl ) - 3- net hyl - 7- ( 2- cyano- benzyl ) - 8- ( 3- am

no- pi peridin-1-yl)- xanthine, 1-(2-{2-[(ethoxyca
r bonyl ) net hoxy L pheny I;r.' 2- 0xo0-eth I) 3-net hyl - 7- ( 3- net
a:hme.thoxyethyl 2-phenyloxyethyl or 2-cyanoe hyl group,

2- but en-1-yl)-8-(3-am no- pi peridin-1-yl)-xanthine,
1-(2-{2-[(am

a pheoykabomyimattyhoxy [-{phenylchrbidongR etieyiyodp,3- met hyl - 7- (
3- et hyl -
2- buten 1-yl)-8-(3-am no- pi peridin-1- yl) xant hi ne, 16

}é%beorﬁ)@QeZ.tth%ﬂaubaNﬁé’refr{ fiRt ? ¥ is substl(tuted by an

|ny nmet h - 2- 0X0- et'hyl

amieo, loyangmisthwiaminoy metBylcaqumymnlpo.Mhylaarbmy}ameant hi

isoprQpylcabrgyiaming, et areATPoRYATIN dethuloryparpopyianinal
carbén Iéhﬂﬁob‘rﬁ'?—oﬁo-ﬁrﬁrda%ﬂhdﬂﬁ 1oy| bugi n-1-yl) - xant hi ne,
1- (2- phenoxy- et hyl ) - 3- net hyl - 7- ( 2- cyano- benzyl ) - 8- (3-a

m no- pi peri di n-1- yI)

. a phenylcarbonyimethy! group wherein the phenyl moiety is substituted by a
carboxy, methoxycarbonyl, ethyloxycarbonyl, aminocarbonyl,

- methylaminocarbonyl, dimethylaminocarbohyl or morpholin-4-ylcarbonyl

group,

a phenylcarbonylmethyl group wherein the phenyl moiety is substituted by a
methylsulphanyl, methyisulphinyl or methylsulphonyl group,

a phenylcarbonylmethyl group wherein the phenyl moiety is substituted by a
carboxymethoxy, ethyloxycarbonylmethoxy, isopropyloxycarbonylmethoxy,

aminocarbonylmethoxy, methylaminocarbonylmethoxy,
ethylaminocarbonylmethoxy, isopropylaminocarbonylmethoxy,
dimethylaminocarbonylmethoxy, pyrrolidin-1-ylcarbonylmethoxy or morpholin-

4-ylcarbonylmethoxy group,

a phenylcarbonyimethyl group wherein the pheny! moiety is substituted by a
1-(methoxycarbonyl)-ethyloxy or a 1-(aminocarbonyl)-ethyloxy group,

a phenylcarbonylmethyl group wherein the phenyl moiety is substituted by a

methylsulphinylmethoxy group,




xant hi ne,
1- (2- phenyl - 2- oxo-et hyl )-7-(3-net hyl - 2- buten-1
-yl)-8-(3-am no-piperidin-1 -yl)- xanthine,

16 February 2007

1-(2-{3-[ (et hoxyca 8
rbonyl ) met hoxy] - phenyl } - 2- oxo- et hyl ) - 3- net hyl - 7- ( 3- net
hyl -

2 buten 1 yl)-8-(3-am no- pi peridin-1-yl)-xant hi ne,

)rlﬁfe*ﬂY* u where:n the phenyl moiety is substltuted by two
[ nocar bon t 6@?(?))/ F - phenyl } - 2poxoy et hyly) - 3-met hyl - 7¥(
m@hoxy groups or

rrethyl 2-buten-1-yl)-8-(3-am no- pi peridin-1-yl)-xant hi

a ‘f’“éﬁ"ﬁ’“faf"%"ﬁe‘“t@ﬁw@? WPeRsiR aNiHe PRI dietyiRBYddjackrX 0
hvﬂmgm atgwr@ﬁeml%ﬂeyl 1y 3056Ha 6. pbEH2dft -2 91 3 —Réatn)-

Cq%)( 99 hoxy- et hyl ) - 3- net hyl - 7- (2- cyano- benzyl ) - 8- (3-a
m no- pi peri di n-1-yl)- xanthi ne,

thox arb nyl ) nmet hyl ]-7-(2-cyano-benzyl
)de@OE ?%Bv ﬁoaé? E)/VI)QTS?HW hi ne,

nethyl 3- cyanonethyl 7 (2-cyano- benzyl)-8-(3-am no-p
i peridin-1-yl)- xanthine, 1-nethyl-3-(2-
angdr opyn- 1-yl ) - 7- (2- cyano- benzyl ) - 8- ( 3- ami no- pi peri din-1
-yl)- xanthine, 16 February 2007 10
1-{2-[3-(2-oxo0-i mdazolidin-1-yl)-phenyl]-2-oxo-ethyl}
R3-d%m6!9éd1é( b-rﬁefl?jd-‘?eélﬁ BnZt-yl, 2-chloro-2-propen-1-yl or 3-bromo-2-
~ buten-1-yl)-8-(3-am no- pi peridi n-1-yl') - xant hi ne,
pnxxwewwygnagxz propen 1-yl)-7-(2- cyano- benzyl ) - 8- ( 3- ani
no- pi peridi n-1-yl)- xanthine,
1-(2-{2-[ (et hyl carbonyl )am no] - phenyl } - 2- oxo- et hyl ) - 3-
a 2¥Btden-1-yt 32 Bedimathyl-2-buten-1-yl group,
- buten-1-yl)-8-(3-am no- pi peri di n- 1 yI) xant hi ne,
1- net hyl - 3- phenyl - 7- ( 2- cyano- benzyl) 8- (3-am no- pi peri

i - = t hi 1-12-(2-
a %%%ﬁé%wg@gpbxg?gt hyl ] [ 3- $ret ﬁ)r/nl -7-(3-nethyl - 2-buten-1

-yI) 8- ((S) 3- am no- pi peri di n- 1-yl) - xant hi ne,
et h%p)o_rg_ cyanonet hyl - 7- (3-net hyl - 2-b

a GrufoRe Py e B
a 2-furanylmethyl group,

as well as the compounds

| 1-(2-cyano-ethyl)-3-methyl-7-(2-cyano-benzyl)-8-(3-amino-piperidin-1-yl}-
xanthine,

1-(2-{2-[(ethoxycarbonyl)methoxy]-phenyl}-2-oxo-ethyl)-3- methyl 7-(3-methyl-
2-buten-1-yl)-8-(3-amino-piperidin-1-yl)-xanthine,

1= (2-{2 [(amlnocarbonyl)methoxy] phenyl}-2-oxo-ethyl)-3-methyi-7- (3-methyl—
2-buten-1-yl)-8- (3-am|no~p|per|d|n— -y!)-xanthme




pi peri di n-1-yl ) - xant hi ne, 16 February 2007

1-T(quinolin-2-yl)nmethyl]-3-nmethyl-7-(3-nethyl -2-buten
-1-yl)-8-(3-am no- piperidin-1-yl)-xanthine,

1-[ (2- ox0- 2H chromen-4-yl ) et hyl | - 3- net hyl - 7- ( 3- met hyl

-2-buten-1-yl)-8-(3- am no-piperidin-1-yl)- xant hi ne,

R SR B A kB o
me%hrgzlb%hbv.r) FBﬁShﬂnozpfﬂiemﬂﬁ{?y%L&d?%lhB 4-yi)methyl]-3
but en- 1- yI) 8- (3-am no- pi peri di n-1-yl)-xant hi ne,

R B b T e e R SRR R

amifb-piperitmcdiiibxdritiine
[%rgﬁrn;zﬂ)n 4- ylln) nmet hyl ] - 3- net hyl - 7- ( 3- net hyl - 2- but

en 1-yl)-8-(3-amino piperidin-1-yl)-xanthine, 16

r Y4 . . .y
LRt SRt T- R eansenpr S Germinoeinerdies )
-~ xanthideret hyl - 2- but en- 1- '

yl)-8-(3-am no-pi peridin-1-yl)-xanthine, 1
-[ (i soqui nol i n-3-yl) et hyl ]-3-nethyl -7-(3-net hyl - 2- but
T r Loyl
?-(%fbﬂ%w“%%%? iy e PR el Uy Bl AR Berqing 1-y)-
xariBineet hyl - 2- buten- 1-yl ) -
8- ( 3- am no- pi peridi n-1-yl)-xant hi ne,
1-[ (4- phenyl - pyridi n-2-yl ) met hyl ] - 3-met hyl - 7- ( 3- net hyl

1-(%—??Jggéft%?ﬁ%lw;ngéirlo@]im%h%%&@emﬁ):ﬂnietﬁﬂﬁ—tﬁ-ﬂ%thyl-

2-buten-{Hy) @ Byanhing-piperidin-T7ylf-8anthire;| - 2- but en- 1-yl )-8- (3
- am no- pi peridin-1-yl)-xanthine, 1
-[ (3-net hyl -4-0x0-3,4-d i hyd
1- (2Q2W@ﬁétﬁE{M|ﬁo&amthﬁthdwﬁ pHe dfl}tlz dco(&h?@%hﬁlethyt-? -(3-

but en 3-am no- eri - xant hi ne,
methyl-2- te@eae{ -M 85@ -@mifo- plperldm 1-yl)-xanth1ne
nyl - phenyl ) - 2- oxo- et hyl ] - 3- net hyl - 7- ( 3- et hyl - 2- but en-
| - yl)-8-(3-am no-pi peridin-1-yl)-xant hine,
1 (Z-{ﬂ-iﬁ(dﬁrﬁeﬂ‘qﬂﬂammafhdmyl)methoxy] phenyl}-2-oxo-ethyl)-3-methyl-7-(3-

methwz l?utggy1l R/I)28 (%Xgm%o gipenglnmfa-yl) xanthlr(n3 met hyl -2-buten

1-(2-methoxy-ethyl)-3-methyl-7-(2-cyano-benzyl)-8-(3-amino-piperidin-1-yl)-

xanthine,

1 ;methyl-S—[(methoxycarbonyl)methyl]—?—(2-cyano—benzyl)—8—(3-amino-
piperidin-1-yl)-xanthine,

1-methyl-3-cyanomethyl-7-(2-cyano-benzyl)-8-(3-amino-piperidin-1-yl)-

xanthine,

1 -methyl-3-(2- propyn-1-yl)-7-(2-cyano-benzyl)-8-(3-amino-piperidin-1-yl)-

xanthine,




yI) 8- (3-am no-pi perid in-1-yl)-xanthi ne, 16 February 2007
1-[ 2- (3- met hanesul phonyl - phenyl ) - 2- oxo- et hyl ] - 3- net hyl
-7-(3-methyl -2-buten- 1-yl)-8-(3-a mi n o-p iperid.]i
nlyl) xant h ine, 10
-(3- carboxy phenyl ) - 2- oxo- et hyl ] - 3- nethyl 7-(3-net

1-[2

1 {5 P (2 Xcgﬁt iﬁ'rn}ﬂ%z Slichn ¥ y(l) phenylj DR &ﬁyll}—% methyl—? ~(3-methyl-2-
(3-
n-

buﬂer{ y()%-(tﬁtahﬁmwémwh w %Wth)rrez oxo- et hyl ] - 3- met hyl -
7-(3-nethyl - 2-buten-1- y 8-(3-ami no-pi peri d
1-yl)-x anth i n e, 16 February 2007 12 1

% L% %?? é@% r?’lg?cér(g’%%l Qer%ﬁ%(iaﬁnr‘?&‘%lpeetd%}n ﬁ)

xalluhitm 1-yl)-8- (3 am no- pi peri di n- 1-yl) - xant hi ne,
1-{2-[3-(d i met hyl am
i nocar bonyl ) - phenyl ] - 2- oxo- et hyl } - 3- net hyl - 7- ( 3- et hyl -
{232 Akt atitol-HE AL 1-2-
QA7 JRbParb o oo YSRGS R iy P et 2
buted- tayt)+8¢(3-Zm(rse-pipeinidin-2-y)-xanthine,
but en- 1-yl ) - 8- (3-am no- pi peri di n- 1-yl ) - xant hi ne,
1-[2-(2-ca
1-rﬁé>mw3mh@ﬁ¥n-(i-cgéﬁoww) 83(315H‘Wd pbehanms gﬁ))&arﬁhl?iét e

am no- pi peridin-1 - Xant
1-[ 2- (2- et hoxycar bonyl - phenyl ) - 2 oxo ethyl] 3- et hyl -

12! §f'@h§>hhgﬁyﬁ‘gﬂ§>?o-%tq -%-ér%%tg?r ARy Po BGdr1-y1)-6- ((S)
Sanﬁiﬁblmb@;mumcgmémir)e phenyl ] - 2- oxo- et hyl } - 3- net hyl -
( 3- net hyl ut en yl)-8-(3-am no- pi peridin-|

-yl)-xant hine, 1-{2-[2-(norphol
1-(J ?’E‘%PW”Z SbRaRY % é}}é%%éth?r%@ rdthyl-2-batdE T i-8-(3-aRiifb-
plpbudmm—&})ydah{}ﬂné:% am no- pi peri di n-1-yl)-xant hi ne,
1-[2- (2, 6-di met hoxy- phenyl)-2-oxo-ethyl]-3-methyl-7-(3
-nmet hyl - 2- buten-1-yl)- 8-(3-am no-piperid

L. - -
B R R R e

pipgfigingt-yB-xanthioe,pi perid in- 1- yf) xant hi ne,

1-[(benzo[ b]th

i ophen- 3-yl)met hyl | - 3-net hyl - 7- (3- et hyl - 2- but en- 1-yl )
- 1-[(28oX032 HadRroeRL PGtV 3 hethy BN BirAgthyl-2-buten-1-yl)-8-(3-

amino-piperidin-1-yl}-xanthine,

1-[(cinnolin-4-yl)methyl}-3-methyl-7-(3-methyl-2-buten-1-yl)-8-(3-amino-
piperidin-1-y)-xanthine,

1-[(1-methyl-2-ox0-1,2-dihydro-quinolin-4-yl)methyl]-3-methyl-7-(3-methyl-2-
buten-1-yl)-8-(3-amino-piperidin-1-yl)-xanthine,

1-[(4-ox0-3,4-dihydro-phthalazin-1-yl)methyl]-3-methyl-7-(3-methyl-2-buten-1-
yh-8-(3-amino-piperidin-1-yl)-xanthine, B

1-[(quinazolin-4-yl)methyl]-3 —methyl ~7-(3- methy|-2 buten- 1-yI) -8- (3-ammo-
' plpendln— -yl)- xanthtne '




16 February 2007

ol - 3-yl)met hyl | - 3-net hyl - 7- (3- met hyl - 2- but en- 1-yI

(1
nd
(3-am no-- pi peridin-1-yl)-xanthine, 16 February
b
I

1-
Hi
- 8-
0 13 11
[ (bi phenyl - 4-yl ) et hyl ] - 3-net hyl -7-(3- et hyl - 2- but en
1-yl)-8-(3-am no- piperidin-1-yl)-xanthine,

1- (2-cycl ohexyl - 2- oxo- et hyl ) - 3- net hyl - 7- (3- et hyl - 2- bu
1-[S@?‘géh%)dabh&ﬁﬁs&lﬁzﬁﬂ#-wn@@cﬁyﬂtﬂ-rﬂeﬂ-ry)’—'?)(@-ﬁﬂ@fﬂiﬂl-mﬁjten—1-
yl)iSne-apinepipgddiul yyxagtisehy| - 7- ( 3- met hyl - 2- but en- 1-y!

)-8-(3-am no- piperidin-1-yl)-xanth ine,

1- ({5-[ (et hoxycar bonyl ) met hyl am no] -i soqui nol i n-1-yl}

~[U§c§c2.)lhdvlrri33%h’féthy173(rﬁet I-7-(3-methyl-2-buten- 1-y!) -8-(3-amino-
but en yl) 8’3 am no- pi peridi n-1-yl)-xant hi
plp,@éldm 1-yi)-xanthine,

1- (2-di net hyl am no- 2- oxo- et hyl ) - 3- et hyl - 7- ( 3- net hyl -

- -buten-1-yl)-8-(3- am no-piperidin-1-yl)-xanthine,

1- [@ubﬁemm[pQM]dxa‘d|éz(ylLSﬁ@ﬁ@ﬂwipBMétth?m&tﬂle?Zb&teﬁmﬂ W)-
- amno-piperid in-1-y xant hi ne,

8- (5 qm%mwﬁ% Y)'i‘?f A&} hydr o- i soqui nol i n-4-yl ) net hyl

]-7-(3-nethyl -2-buten-1-

yl)-8-(3-am no- pi peri di n-1-yl) - xant hi ne,
1-[@-pherpy-pyridinn2 iy meth g hdrmpethyR7 dRenethiyl P budemd tyi)y8-(3- (3

-met hyl - 2-puten-1-yl)- 8-(3-amino-piperid
a“ﬁ'?ﬂ‘ﬁ“&i’j’!%zgﬁbrﬁa'\]ﬁ'é'?/‘ei- [ 2-( PyrY ol i din-|

-yl)-2-oxo-ethyl]- 3methy| 7-(3-nethyl -2-buten-1-yl )-8

- (3- am no-piperid in-1-yl)-xanthine,
1 [(ﬁ-plzemérpandmhgm)meﬁhyi]zafmmyamﬁ«rmemywib@emoy!k8ﬂ§+ ]-

M{P@l{'d% S@ ){%]tt@ﬁ] ho- pi peri di n- 1-yl) - xant hi ne,

1 [2 (3- nethyl 2- 0X0- 2,
hydr o- benzooxazol - 7-yl ) - 2- 0x0

1T ot B Gy L8, DBl A oSy B aTHYL. et

%@QW}E QEF’?'H g?a‘“"%&ﬁ Wi‘aﬂth&% et hyl ] - 3- net hyl - 7- (

3-net hyl - 2- buten-1-yl) - 8-
1 -[2-(3-methylsul phanyl-phenyl)-2-oxo-ethyl]-3-methyl-7-(3-methyl-2-buten-1-
yi}-8-(3~amino-piperidin-1-yl)-xanthine,

7
(

1 '_\N\/
1

1{2-(3-methanesulphinyl-phenyl)-2-oxo-ethyl]-3-methyl-7-(3-methyl-2-buten-
1-yh)-8-(3-amino-piperidin-1-yl)-xanthine, |

12-(3-methanesulphonyl-phenyl)-2-oxo-ethyl]-3-methyl-7-{3-methyl-2-buten-
1-yl)-8-(3-amino-piperidin-1-yl)-xanthine,

1-[2-(3-carboxy-phenyl)-2-oxo-ethyi]-3-methyl-7-(3-methyl-2-buten-1 ~y|);8—(3—

amino-piperidin-1-yl)-xanthine,

1-[2-(3- methoxycarbonyl phenyl)-2-oxo-ethyl]-3-methyl-7-(3- methyl 2-buten-1-
yl)-8-(3-amino-piperidin- -1-yh)- xanthlne S




, (S-anino-piperidin-l-yl)-xanthine, 16 February 2007
1- met hyl - 3-i sopropyl - 7- (2- cyano- benzyl ) - 8- (3- am no- pi p
eri di n-1-yl)-xant hi ne,

1- [ 2- (2- cyanonet hyl am no- ph2nyl ) - 2- oxo- et hyl | - 3- met hy|
-7-(3-net hyl - 2- but en-

e R AT R obolet B mabb B e thd A
buten=7- y()% gbﬁﬂﬂ\o-ﬁrd@#ﬁﬁﬂ‘! l)-xanthine,

1-yi) am no- plperl i n-1-yl)-xant hine,
1-(2- {2 [(isop

1-{ngxlg@ﬁ%&ﬁ%ﬂﬂ%af%m%ﬁ13ﬁﬁﬁﬁw&étﬁyﬁ-@m%‘tﬁwlﬁ(ﬁmé‘ﬂ%ﬁ)é-

buteet hyl)-82(Batémo-piperiirB1 4B-earithieepi per i di n- 1-yl ) - xant hi
ne,
1-[2-(2-{[ (et hoxycar bonyl am no) car bonyl ] am no} - phenyl)

R R R YPrarbonylphenyi 2 pro gyl ety (Emefhyt2
buteny1-yh:8at8-aiming-piperidin-1-yl)-xanthine,
1-[ 2- (2-acet yl am no- phenyl ) - 2- oxo-et hyl ] -3-nethyl -7-(3
- met hyl - 2- but en- 1-yl ) - 8-
1- [ﬁl(@caaa@}iytmferm)%kaléﬁhﬂq -¥lhethgRT 1B 18ethyl-2-buten-1-y1)-8-(3-
1-(2-{2
amm%@@@bdwﬂ )/H@(&ﬁtﬂ%??r phenyl } - 2- oxo- et hyl ) - 3- met hyl - 7- (
3- nethyl-2-buten-1-yl)-8-((S)-3-am no-pi peridin-|
-yl) - xant hi ne,

1 [zr{mwycé'rti&wwa@@yip.ewath%mnémm E-pethyiionbliten-1-

y|)§(@?'{'@%R'P%@ﬂoﬂﬂ@@ﬂﬁb’ﬂ@l ) ani no] - phenyl } - 2- oxo- et hyl
) - 3-nethyl - 7- (3- et hyl -
2-buten-1-yl)-8-(3-am no-piperidin-1 -yl)-xanthine,

122 2dif R thylewiiaoey bomppienyiR2 wxb-athplhsl dnehydTe(3ambitiy)-2-
DUBNLGY B B PSR ¥DANG - 1- y1 ) - xant hi ne,

1-[2-(3-net hyl - 2-oxo- 2, 3-di hydr o- benzooxazol -4-yi)-2-0
x0- et hyl ] - 3- net hyl - 7-
1-{2-82-GworpHolin-byt-earbonyl)-phenyip2emonethyl}ise medhyl-1-(3-methyl-2-

lbUﬂfﬁ{A)Zi’l}('gn h%'?@%&'??gg %ri"ybﬁgﬂ&oge'z-lgxo- et hyl ] - 3- net hyl -

7- (3 net hyl - 2- buten-1 -
- (3-am no- pi peri di xant hi ne,

1 [id O-dimethmydrrenybr2exg- Béfméf/?aymmz%v(are@ﬂhwl ~P-baitereA1Hyl)-
8- q%nﬁ W(%Hm %Fﬂ)q%%&g'ﬂedl n- 1-yl ) - xant hi ne,

1-[2-(2-0x0-2, 3-d ihyd ro-be nzooxazo I-7-y

.1‘(@)‘0?598%%’1%{"% %@ﬁrﬁ &Uéﬁﬁﬁ%@m%ﬁ ~(3ATqrRiperidin-

1-yl)-xanthine,

1-[(benzo[blthiophen-3-yymethyl]-3-methyl-7-(3-methyl-2-buten-1-yl)-8- (3-

amino-piperidin-1 -yl)-xanthlne

1-[(1H-indol-3- yi)methyl]-3 methyl-—7~(3—methyi 2- buten 1-yl)-8- (3-amino—
piperidin-1 -yl)-xanthlne '




1-[ (3 met hyl -i soq 16 February 2007

uinolin-1-yl)methyl]-3-nmethyl-7-(3-nethyl-1 -buten-|
-yl)-8- ((R) 3-amino-piperid in-1-yl)-xanthine,
1-[(3-methyl -isoqu 13

i nolin-1- yI)rret hyl ] - 3- net hyl - 7- (2- cyano- benzyl )-8-(3-a

1P Ber AL e e -2 utese by Dit-6-Reingy - 7

e,(rmrthykar%hw en-1 -

8- ('3- am no- pi peridin-1-yl)-xanthi ne and
[2 (2- car boxynet hoxy phenyl ) - 2- oxo- et hyl ] - 3- net hyl -

-GSl e 75 B ety Rrbpeen d)-8-(3-amino-

pigehidireneysxafthmel | oners, diastereoners, the mxtures
t hereof, the prodrugs thereof and the salts thereof.

A first preferred sub-group of the first enbodi nent

T GOTBHAR- VBN heu TP he Rl P4 et ST
pipzrigin-naj)-santhimehy! , 4- qui nol i nyl nethyl or a

6- qui nol i nyl net hyl group, a 1- isoquinolinyInEthyI

3- net hyl - 1- isoquinolinylnethyl 4- et hyl -

B e e S e S %}\“gﬁ?ﬁ@ Yo
methylel- bytereflq'l)i-&»r(i‘z-amlmmbmium 1el)-earthige| nazol | nyI

met hyl group, i R2 denotes a nethyl group and R3
denotes a 2-buten-1-yl or a 2-butyn=1-yl group, the

1 (Qamr@ﬂwtémuﬁﬁ@raxb%’tﬁwﬁa .ﬂbﬂﬁﬂﬂ(@%ﬂﬁﬁ-zl em1>$§:}i83§-

thereof” and the salts theréof. A second preferre
angnerpipesidin-dfyxanthinest  enbodi ment conpri ses conpounds

of general formula |, wherein Rl denotes a

[ 2- (et hyl car bonyl am' no) - phenyl ] - car bonyl net hyl group,

-[a—(bwﬁtmylw)aabmdtwl}mem!werlxiﬂm@tﬁyb%)akémtl Ryls-gs-oup

h ammo -piperidin-1-yi}-xanthine,

1-[(2-methyl-1-ox0-1,2-dihydro-isoquinolin-4-yl)methyl]-7-(3-methyl-2-buten-1-
- yl)-8-(3-amino-piperidin-1-yl)-xanthine,

1-[2-(2,B»dimethoxy-phenyl)-2-oxo-ethyl]—3-methyl-?-(3-methyl-2-buteh-1 -yh)-
8-(3-amino-piperidin-1-yl)-xanthine,

1-[2-(pyrrolidin-1 -yh)-2-oxo-ethyl]-3-methyl-7-(3-methyl-2-buten-1-y)-8-(3-

amino-piperidin-1-yl)-xanthine,

1-{2-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-2-oxo-ethyl]-3-methyl-7-(3- methyl—2—
buten-1-yl)-8-(3~-amino-piperidin- 1-yl)-xanth|ne

- 1{2-(3-methyl-2-0x0-2 3—dlhydro—benzooxazol-Y-yl) 2-oxo-ethyl]-3- methyi 7-
- (3-methyl-2-buten- 1-yl) 8- (3~ammo—plpend|n 1 —yl)-xanthlne '




a [2- (i sopropyl carbonyl ami no) - phenyl | - car bony| h@tFagmuary 2007

group, R2 denotes a nethyl group and R3 denotes a

2-buten-1-yl or a 2-butyn-1-yl group, the tautoners,

enanti omers, diastereonersi4the m xtures thereof and

the salts thereof. "Athird preferred sub- group rray
formul a

115 BT SIFROEATS-Lox S AN S-mEthYET - methn B-Buten-Ty1)-8-
(3- ggfr,g@mwm I@gw)y;(,gﬁﬁmgxy) phenyl ] - car bonyl net hyl
[2 (met hyI am nocar bonyl net hoxy) - phenyl ] - car bonyl net hyl
16 Fe
1B SR PTY YO peRE N BiRer P REnr by PRETE
| group or, a

_ 2- (i sopr opyl am nocar bo §| nmet hoxy) - phenyl ] - car bonyl net
1 [}MB -qyeoomethyaminmpbenylh mwﬁpvﬁ@rmﬂw ﬁd?’rzeethwhétbeeem

butyn-1-yl group or a
199 g)ggléhﬁ@ﬂt]pégérf%qml ﬁaﬁthznr 0i%up, the tautomers,
enanti omers, dlastereoners the m xtures thereof and
the salts there A second enbodi nent rel ates t

1- [@%crﬁw'amuyM)n&hﬂkﬁrl(mewfaarbonm@eﬁw& -(w&%hﬁdr%butgw
dtuted b ht hyl
y?%- -grqggﬁ%%ﬁq— ﬁxénap th;I ° rre%/hgxgﬁgpht %yl,
(di f 1 uor onet hoxy) - napht hyl , cyanonapht hyl ,

T ARy ea ok T o Beha S i Bahicc

e L e U i L
phenyl ] - et henyl , 2- (nltrophenyl)ethenyl

AR BRI ETheBing PR Y baipse @

meﬂ’(ﬁWPOMﬁQOﬂ)Mbn ﬂgl?{&l%aoéﬂhfrﬂi ﬁipbndgi-l_l_ﬂ?gl)éé'nthme

met hyl i ndol'yl, di methyl -6, 7-di hydro- ] pyri ndi nyl,
benzi m dazol yl, methyl benzi ni dazol yl,

1-[é-fﬂ-%%gﬁ}ré}%|r?o:&%}ﬁ)r)ﬁ-%%%%'/q-sKrﬂth@M‘eriirH&hyl-z-buten-1-yl)-s-
{(S)-3-amino-piperidin-1-yl)-xanthine, |

1-(2-{2-[(methylaminocarbonyl)methoxy]-phenyl}-2-oxo-ethyl)-3-methyl-7-(3-
methyl-2-buten-1-yl)-8-({S)-3-amino-piperidin-1-yl)-xanthine,

1-methyl-7-(2-cyano-benzyl)-8-(3-amino-piperidin-1-yl)-xanthine,

1-(2-{2-[(isopropylcarbonylamino]-phenyl}-2-oxo-ethyl)-3-methyl-7-(3-methyl-
' 2-buten-1-yl)-8-(3-amino-piperidin-1-yl)-xanthine,

1 -(2—{2-{(methoxycarbony])amino]—phenyI}-2-oxo-ethyl)-3~methyl-7—(3-methyI—
2-buten-1-y})-8-(3-amino-piperidin-1-yl)-xanthine,

1-{2- (3 methyl-2-oxo-2,3-dihydro-benzooxazol-4-yl)-2-oxo-ethyl]-3 -methyl—?-
(3 methyi—2 buten-1-yl)-8- (3—am|no piperidin- 1—yl)—xanthrne




car bonyl net hyl ) benzi m dazol yl, benzyl benzi ni dad8IRgpruary 2007
benzofuranyl, acetyl benzofuranyl, cyanobenzof uranyl,
benzoxazol yl , - nitrobenzoxazol yl, benzot hi ophenyl,
met hyl benzot hi azol yl qU|n9I|nyI met hoxyqui nol i nyl ,
16 February 2007 18 |squ|noI|nyI
met hyl i soqui nol i nyl , (d|f|uoronethyl)-lsqu|nollnyl
1- [2(—1(2ﬂnﬁtmr6|=m&ﬂtdxykpherw@q%omo%»ethyﬂ]—,’s -methyl-7-(3-methyl-2- buten- 1-
|so ui,no 1-cyano- 1- net hyl .
yl)- (ﬁe HGFﬁkyﬂ Eg“@ﬁ?rlsqu|nollnyl |
nethoxylsqu|noI|nyI nmet hoxy- chl or o- |squ|noI|nyI
nmet hoxy- br ono- |squ|noI|nI

1-[2+ ﬁ%ﬂnwgfaarr@&mxmln lh%am}ethygtﬁqmaﬂm-:?ﬁ@ methyl 2-buten-

-yﬁ-é}ﬁ%gﬁ't '{"gP?p;ﬁﬂPi‘?g” ) F‘%f?grlr];?l ! (r:llylnnol inyl,

qui nazol i nyl, nethquU|nazoI|nyI
I Sopr op IqU|nazoI|nyI cycIoFropquU|nazoI|nyI

1-[Zs bRy 3ﬁuwrpﬂ3ﬂnzooaaz¢lc7qu ) #a2¥0-eH]-3-methyl-7-(3-methyl-
2- bﬁ%ﬂ?ﬁbﬁ%ﬂ! g@"f%?'n SH%azo ﬁW—,xanthlne,

pi peridin-1- quU|nazoI|nyI, _ ‘
1 [(3}’8%@@232&.%'%"%@!36%@@ﬁé{lﬂgﬁl&ﬁ%lﬁ%Irﬂét?ﬁ/l 1-buten-1-yl)-8-
«Rj§Qﬁﬁmeﬁhﬁéwmrhp?5$ahﬂ¥he phenyl - oxyqui nazol i nyl,

I m dazo
nEthyI|n1dazo[1 2-a] pyridinyl, phenyl -

j pyyidinyl,
1[({3 \?‘yf ogg ﬁy{zyﬁqnsé?ylhﬁmt,hyl—%(chano-benzyl)—8-(3-amino-
p|péﬁﬁ’,ﬁ_210§,|§)_&énﬁﬂ,% pyridinyl, quinoxalinyl,
hyl qui noxal 1'nyl , dlnethquU|noxaI|nyI
trlnethquU|noxaI|nyI phenquU|noxaI|nyI

1 [Zg@h%'lbﬁht hal\t@é{;@%’ﬁ Ebrﬁ LV }xM@-:?:‘ymethyf—T -(3-methyl-2- buten-1- |

- Ehidsodiooymeeinathe

1, 2- di hydr o- 2- net hyl - 1- oxo- |squ|noI|nyI,

1-{232% %g%&&w&g@Sﬁﬁhegﬁgq{%@éfhyl—?-(3—methyl-2—buten—1—

yl)-sa(mammy@liperﬁmwmuaanI nyl, 3, 4-
hydr o- 3- met hyl - 4- oxo- qU|nazoI|nyI or a
2 0XO- 2H—chroneny| group, a phenyl carbonyl net hyl

the &m&aersa &ﬁ%ﬂx{n@gmbﬁggﬂg?@éﬂﬂ&s IHQ UL fH @h ghegqhenyl

I’'s” subs am no, cyano
_ proc{reghymmxaﬁanummqbam thelraeafn no,
(et hyl am nocar bonyl ) et hyl am no, net hyl carbonyl am no,
. et hyl car bonyl am no, i sopropyl carbonyl am no,
phenyl car bonyl am no, net hoxycar bonyl am no,
(et hyl oxycar bonyl am no) - car bonyl ami no or a 2-oxo-
A first preferred sub-group of the first embodiment comprises compounds of

general formula | wherein

-

R' denotes a 4-methoxy-1-naphthylmethyl group,
a 2-quinolinylmethyl, 4-quinolinylmethyl or a 6-quinolinylmethyi group,

a 1-isoquinolinylmethyl, 3-methyl-1-isoquinolinylmethyl, 4-methyl-1-

isoquinolinylmethy! or a 3-isoquinolinylmethyl group or




i m dazolidin-1-y1 group, a phenyl carbonyl net hyl16dgebiugry 2007
wherein the phenyl noiety is substituted by a phenyl
group, a phenyl carbonyl net hyl group wherein the phenyl
moi ety is substituted by al&arboxy, nethoxycarbonyl,
et hyl oxycar bonyl , am nocarbonyl, 16 February 2007 19
nmet hyl am nocar bonyl, di nmet hyl am nocar bonyl or
nor phol i n-4-yl carbonyl group, a phenyl carbonyl net hyl
a Zggoeinpzeliredmiethyl h d-mpethw-2-quinazolinyimethys bi aut-quinbyzolmyl-
t hyl sul phanyl , net hyl sul phi nyl or nethyl sul phonyl ,
”“ﬁﬁ%é%?u%'phenylcarbonylnethyl group wherein the phenyl
noi ety is substituted by a methoxy, difluoronethoxy,
2trifluo-['éhethoxy, et hyl oxy, isopropyloxy or phenyl oxy
R® debatss amgtbyhdroaplamdy| net hyl group wherein the phenyl
nmoiety is substituted by a nethyl sul phinyl net hoxy,
car boxynet hoxy, et hyl oxycar bonyl net hoxy,

R? tiepBfeany RMEAr DA ATRIRNY-1-Agd@s,ar bonyl net hoxy,
met hyl am nocar bonyl net hoxy, et Ryl am nocar bonyl net hoxy,

i sopropyl am no- car bonyl net hoxy, :

el ARG B SR A0 ors P AT it e sats
theggsfup, a phenyl car bonyl met hyl group wherein the phenyl

noi ety is substituted by a
1- (et hyl oxycar bonyl ) - 1- et hyl - et hyl oxy,

A st RRIRERPBNPlip RSP BNt hiocibieat soumrisen somepnpes

of g@neusl fahauk Inwheeeinhenyl noiety is substituted by two
nmet hoxy groups, a phenyl carbonyl met hyl group wherein

the phenyl noiety is substituted by a nethoxy group

1 i fbr i
N L R S S E A CLTT
group and an ami no group,
a [2-(ethylcarbonyiamino)-phenyl]-carbonylhethyl group or
a [2-(isopropylcarbonylamino)-phenyl]-carbOnyIniethy! group,
R? denotes a methyl group and

R® denotes a 2-buten-1-yl or a 2-butyn-1-yi group,

the tautomers, enantiomers, diastereomers, the mixtures thereof and the salts

thereof.

"A third preferred sub-group may comprise compounds of general formula |, wherein

'Ril' denotes a [2.-(aminocarbonylmethoxy)-phenyl]-;carbonylmethyl group,

[2-(methylaminocarbonylmethoxy)-phenyl]-carbonyimethyl group, -




~a phenyl carbonyl met hyl group wherein in the phdfiebruary 2007
noi ety two adj acent hydrogen atons are replaced by a
-OCH2-O -OCF2-O -OCH2-CH2-O, -NH CO NH,
-N(CH3)-CO NH, -N(CH3)-CO HGCH3), -NHCO- O or a
-N(CH3)- CO-O group, { 16 February 2007 20 a

| et hyl ) car bonyl met hyl gr
a [éri%'ﬁylﬂnxiea%tthmtﬁm)—pIaerwlbp@&owwwthﬁr HPHP S,
qui nol i nyl car bonyl net hyl -~group or a
2- cyani m no- 2- phenyl -et hyl group, R2 denotes a nethyl

a [Meppmmwi!ammcbmr@wéthorxwephénw! cﬁ*bwvtmﬂhwgrogmun
and R3 denotes a 2-nethyl -2-propen-1-yl,
2-chl or o- 2- propen-1-yl or 3 brono- 2- propen-1-yl group

Rzaeﬁoﬁéte?méhw|gro§pﬂﬁﬁhy| 1-buten-1-yl, 2-buten-1-yl,
I -2-but'en-1-yl- or 2, 3- drnethyl 2-buten-1-yl

group, a 2- butyn 1-yl group, a
31-cyclo nmet hyl group or a 2-furanyl net hyl
R é?Bé% EFEQ“&% d%éyg ’gnagtioﬁers diastereoﬁers t he
" mxtures thereof, the pr odr ugs thereof and the salts
t hereof. A preferred sub-group of the second .
a 2t mdrgroup®sr i ses conpounds of general fornula |
wherein RL and R2 are as herei nbefore defined and R3
denotes a 1l-buten-1-yl, 2-buten-1-yl or 2-butyn-1-yl

a 1gfyeldpertde-1hyamicig gfougnant i oners, di astereoners, the
m xtures thereof ‘and the salts thereof. 16 February

2007 21
the tautomers, enantiomers, diastereomers, the mixtures thereof and the salts

thereof.

A second embodiment . relates to compounds of general formula |, wherein

_R1 denotes a methyl group which is substituted by a naphthyl, fluoronaphthyl,
methylnaphthyl, methoxynaphthyl, (diﬂuoromethoxy)-naphthy!, cyanonaphthyl,
' nitronaphthyl or (dimethylamino)-naphthyl group,

a methyl group which is substituted by a phenanthrenyl group,

a methyl group which is substituted by a 2-phenylethenyl, 2-[(trifluoromethyl)-
phenyl]-ethenyl, 2 -{nitrophenyl)ethenyl, 2- (pentafluorophenyl)ethenyl ora
biphenylyl group, )

a methyl group which is substituted by a phenyloxadiazolyl, phenylpyridinyl,
indolyl, methylindolyl, dimethyl-6,7-dihydro-5H-[2]pyrindinyl, .behzimidazolyl,
methylbenzimidazolyl, (cyanoethyl)-benzimidazolyl, (methylamino-
carbonylmethy!)benzimidazoly!, benzylbenzimidazolyl, benzofuranyl,
acetylbenzofuranyl, cyanobenzofuranyl, benzoxazolyl, nitrobenzoxazoiyl,

benzothiophenyl, methylbenzothiazolyl, quinolinyl, methoxyquinolinyl,




A particularly preferred sub-group of the secorifl February 2007
object of the invention conprises conpounds of
general formula | wherein RL denotes a nethyl group
which is substituted by a naphthyl, fluoronaphthyl,
met hyl napht hyl , nethoxynaphthyl

isdeuinoliil F6 V"%dﬁ%x o @M@%ﬂ%w
(trﬁmeﬁdméﬂhwdséamﬁol%y( Rﬁﬁbﬂwuk&e&&iﬁb i mzétﬁ

group which is substltut benzofur
ethﬁiimtbmiwt mf@mhguqum@ltmyh dfneth;aky:smmmohwl;unaqumthoro-

'|sc%cﬁﬁr?¢lhgﬁ %%HWF g%(?s ﬁ%}lﬂfy:l I(H}/f.ati‘loxycarbonylmethyiammo)—

usc(cnrmdiintyp ety b )6, 7 Soetiahodiondquinolinyl, 1,2,3 4-tetrahydro-
di met hyl i soqui nol i nyl ,

ph@nae%ﬁmyi, -qinalipyl, @ummllaﬂqmaﬁ@ylﬂwyazoimb nyl -

ARt APEARURERAR Mher iz,
anminbipyingeolingt, Qﬂirmr}’chylarﬁno)” qm}nﬁmﬁr‘%@ﬂrﬂdﬁﬁ‘nﬁl quumazolmyl
i pazolin nyl qui nazol i n
pl&%{%ﬁmﬁlﬁa%ﬁ“ Hinerri: hyfimazsnnyl Themasinidy |
il B AGHBN Bbropyisyuimazain, preny
oxyﬂmnazxaim'l umjdazohhﬂfdjpj(mdmw mecq}wlmdam[n;@la]pyndlnyl phenyl-

im%&ﬁﬁ%—%}]&&%ﬁrw Wy&mﬁ?&pﬁ &rﬁjp%q&m?lazyrazo}é[‘l 5-alpyridinyl,
_qumdiﬁhﬁw ﬂ]@iﬁ}ﬂﬁﬁﬂhbiﬁﬁnyi td'ﬂn@ﬂ't Iﬁébldﬁ%la'tr* f¥thylquinoxalinyl,

phenyl qui noxal i n [1, 5] thyri

phpmyleym@psahnwrmathygphth@mzmyhmwhﬂwndmmhy;a 3glihydro-benzo[1,4]-

d“%‘%’é’m 2*&@@‘1@%@?@'@“@5‘8&@ %HE’P@ 1% @lgﬁgﬂ)fgf%wpoimyl

1 Z}Uﬂtyﬂrmﬂ&ﬁ@ﬂhlyl 1 lesxorbedquiholij1 €3 Y- dlﬁyclﬁrbhﬁbkct)%ﬂﬁhlﬁzinﬁ 3,4-

roup wherein the

phen group, a phenyl carbony
mﬁ&gﬂrmﬁﬂ%ﬂw%p@ba it b dd;'wcko %exchguwazolmyl 3.4-
iyl SOt b-alihar PO 2o 2Bi oty group, 2
a phenyl car bonyl net hyl group wherein in the phenyl
two ad ent hydrogen atons are replaced by a
ap%“@[‘%f@“w@?@gg@upaow CHzZ-O, -

a phenylcarbonylmethyl group wherein the phenyl moiety is substituted by an
amino, cyanomethylamino, (ethyloxycarbonylmethyl)amino,
(methylaminocarbonyl)methylamino, methylcarbonylamino,
ethylcarbonylamino, isopropylcarbonylamino, phenylcarbonylamino,
methoxycarbonylamino, (ethyloxycarbonylamino)-carbonylamino or a 2-oxo-

imidazolidin-1-yl group,

- a phenylcarbonylmethyl group wherein the phenyl moiety is substituted by a
phenyl group,

a phenylcarbonylmeihyl group wherein the phenyl moiety is substituted by a
- carboxy, methoxycarbonyl, ethyloxycarbonyl, aminocarbonyl, '




N(CH3)-CO-N(CH3) or a -N(OH3)-CO O group, a 16 February 2007
napht hylcar bonyl net hyl, i ndol yl car bonyl net hyl or

qui nol i nyl carbonyl net hyl group or a

2-cyani m no- 2- phenyl - et hyl 18roup, R2 denotes a nethyl,

I sopropyl, cyclopropyl, phenyl or 4-fluorophenyl group

a0, Al by e MRS rony

grelimst ereoners, the m xtures thereof and the salts
thereof. A second preferred sub-group of the second
enbodi nent conprises conpounds of general fornula I,

« A B B SR AT R Sl

otes "a™~1-but en-

methystipbarylsmethdsulphiaghar methylsailphontylgesip; her eof and
the salts thereof. A third preferred sub-group of the
second enbodi ment conprises conpounds of general

a prenfidatbdnyiietsA gide% \@H&eﬁ?tlﬁr;ﬁ]é{ﬁf mﬂfs%ﬁﬁ&*ﬂeﬁttﬁ) ¥

above and "R3 deén S a 2-buten-1-yl gro
methexyb diffuoromsathey otrifiterorsethoxe radbylexys isaprepylioxy or es

d the salts -thereof. A fourth preferred
phé’ﬁ}ﬁ{”‘é?é{? of the second enbodi ment conprises

conpounds of -general formula |I wherein RL and R2 are
defined as imedi ately above and R3 denotes a

a phepiicarhonyimeigybaseuptiereiLitherrhenyl meialy isosehslituted by a

isoprdpytbxyeatbongirmébexy, camipispatbotyinedthggyier al  forml a |
[ y roup which is_substituted

denot t hyl
m%ﬁ%%@?ﬁpﬁ@?o&gwmgngarbonytmethoxy, isopropylamino-

carbonylmethoxy, dimethylaminocarbonylmethoxy, pyrrolidin-1-
ylcarbonylmethoxy or morpholin-4-ylcarbonyimethoxy group,

a phenylcarbonylmethyl group wherein the phenyl moiety is substituted by a
- 1-(ethyloxycarbonyl)-1-methyl-ethyloxy, 1-(methoxycarbonyl)-ethyloxy or a 1-
(aminocarbonyl)-ethyloxy group,

a phenylcarbonylmethyl group wherein the phenyl moiety is substituted by two -

methoxy groups,

a phenylcarbonylmethyl group wherein the phenyl moiety is substituted by a

methoxy group and a nitro group,

- a phenylcarbonylmethyl group wherein the phenyl moiety is substituted by a
methoxy group and an amino group,

- a phenylcarbonylmethyl group wherein in the phenyl moiety two adjacent -
hydrogen atoms are replaced by a —-O-CH,-0O, -O-CF>-0, -O-CHz-CHz—O, -NH-
CO-NH, -N(CH;)-CO-NH, -N(CH3)-CO-N(CH3), -NH-CO-O- or a —-N(CHa)- :
CO-0 group, o '_ ' '




met hyl napht hyl , met hoxynapht hyl , 16 February 2007

(di fl uoronet hoxy) - napht hyl , cyanonapht hyl or

ni tronapht hyl - group, a nethyl group which is-
substituted by a 2-(pentaf bgor ophenyl ) et henyl group,
or a nmethyl group which is substituted by a

benzof uranyl, nethyl benzot hi azolyl, quinolinyl,
nethoxyquinolinyl i soqui nolinyl, nethylisoquinolinyl,

2GRV ERAMRonRR Fa

d|nethyllsqu|noI|nyI

a q%g% nopf%ﬂgl%eqﬁ{glt NEE%(N éqjggﬁﬁlb{]& ylrglrlduiﬁ&%@ﬂa}bonylmethy!

4-t et rahydrophenant hri di nyl, quinazolinyl,
or ngz%w

gui nazol i nyl |sopropquU|nazoIinyI,
cyclopropyl quinazolinyl phenyl qui nazol i nyl ,
ni_nogui n di net hyl am no) - qui nazol i nyl,
a A el Bl |

pi peri di n- I-quU|nazoI|nyI pi perazi n- 1-
- _ylquinazolinyl, norpholin-4-yl quinazolinyl,
R éﬁﬁ@'}eﬁcﬂl methyl isepropyl wﬁﬂmppy!oanw!milupmmenw group and
qui noxal i nyl , met hyl qui noxal i nyl ,
dlnethquU|noxaI|nyI trlnethquU|noxaI|nyI

R? gbAGEst QQﬂéﬂiw—WéropeﬁJ‘L—ﬁq papidray2-pebgrH-1-yi or 3-bromo-2-
[ 1, 6] napht hyridinyl, [1,38 naphthyrldlnyl or a

propep-tyhg@u#- 1- net hyl - 2- oxo- qui nol i nyl “group, R2
denotes a nethyl, isopropyl, cyclopropyl or phenyl
group and R3 denotes a 2-chl orobenzyl, 2-bronobenzyl,

a 133lﬁéhynyi BemzHyl-drben<i-gin abantan ! 1-¢r QUﬁeththfbuten 1-yi-
tomers, enantiomers, diastereonmers, the mxtures

Orgﬁ@@@mﬂr%bt’??é‘ &M gEOUD, her eof 4 1 16 February 2007
24 A first preferred sub-group of the third enbodi ment
conpri ses conpounds of general formula I wherein RL -
a 2dantpt-dsylar8upet hyl -i soqui nol i n-1-yl ) net hyl group, R2 -
denotes a nethyl group and

a 1-cyclopenten-1-yimethy! group or

a 2-furanylmethyl group,

-the tautomers, enantiomers, diastereomers, the mixtures thereof, the

prodrugs thereof and the salts thereof.

A preferred sub-group of the second embodiment comprises compounds of

general formula | wherein
R' and R? are as hereinbefore defined and
R® denotes a 1-buten-1-yl, 2-buten-1-y! or 2-butyn-1-yl group,

the tautomers enantiomers diastereomers, the mixtures thereof and the salts

.thenaof




R3 denotes a 2-chl orobenzyl, 2-bronobenzyl, 16 February 2007
2- et hynyl benzyl or 2- cyanobenzyl group, the

tautoners, enantioners, diastereoners, the m xtures
thereof and the salts theféof. A second preferred
sub-group of the third enbodi nent conprises conpounds

of general formula I wherein RL and R2 are as

her ei nbef ore defined and R3 denotes a 2-chl orobenzyl

group, the tautoners, enantioners, diastereoners t he

mxt ere ndthe altsthereof Athir
Pk dRAE praeneg sybmratp e i Reeniiban oine RUSHEPNses

coﬁﬁﬁ@@&ﬁgm%}mdg%ﬂ Rlral %rﬁﬁ]l%hh\é‘?&ﬁe' h Rl and R2 are

her el ore d |ned a denotes a 2-bronobenzyl
group, the tautoners, enantloners di astereoners, the

t t f th f. f th
R Beblde SR B s B0y B e
m as herei glbgieot?e degl Ehe)fl anmdd(%%hgenoﬁ ggagﬁ%yﬁﬁﬁar?@néﬁrﬁhyl
or nitrenaphtiybgratypl, group, the tautoners, enantioners,

di astereoners, the m xtures thereof and the salts
thereof. Afifth preferred sub-group of the third

a nesth oIy reap twisioh Ry smm@m@QS(p@ﬁtaﬂuarwhéhymhaﬁyi@rbup,

wherein R1 and R2 are as herei nbefore defined and
denotes a 2-cyanobenzyl group, t he tautoners,

AR APIR ih L ATSRRETESS peEy i ey Behosh .

quipalitiyl cmkethdxyqpinefieylr sdqamlmwenfethylismquigottwlpou nds of
' ener al mul a |.: 1 . o
(d'fﬁiqr?mﬁtmﬁ)z@Pﬂnghwi)wapﬂeéhwawpmlw butyn-1-yl)-

dm%tflg%ogﬁf ( et Ep e nocaq-Bam}T EI{’%’Um‘J{Hd}ﬁg f/)ﬁ%n5 0X0- et

isoﬁyihpﬁ@ylnmwwlsoggmohnyl 1,2,3,4-tetrahydrophenanthridinyl,
qw%%%ghnyil r%eﬂwy%uﬁr{a@ollr%ylafgoﬂ%)oﬂjylgtﬁrrmagoltj?'lyﬂ &c%p%o%@ hl ne.
qu:ﬂaétﬂm{yl? dln'(éétﬂﬁqﬁ éiﬂjllﬁﬁc ll)lé%lth?%){dlrr@ﬂ%ﬂdﬁﬁmﬁ 0X0- e
qw(@zqiwwy mYIFDWD'L ‘eytcw)a@l!ahh Ripasidied ivéauinazolinyl, piperazin-1-
'y!quala&oW,t H‘\&Eholm—4—yfqumazellnyi, ethoxyquinazolinyl, -

" isopropyloxyquinazolinyl, quinoxalinyl, methylquinoxalinyl,
dimethylquinoxaliny!, trimethylquinoxalinyl, phenylquinoxalinyl,
{1,8]naphthyridinyl, {1,6]naphthyridinyl, [1,8]naphthyridinyl or a 1,2-dihydro-1-
methyl-2-oxo-quinolinyl group,

a pheny{carbonylmethyl group,

- a phenylcarbonylimethyl group wherein the phenyl moiety is substituted by a

phenyl group,

a phenylcarbonylmethyl group wherein the phenyl moiety is substituted by a.
methoxy, difluoromethoxy, trlﬂuoromethoxy, ethyloxy, |sopropyloxy or

phenyloxy group,




(4) 16 February 2007
1- (2- phenyl - 2-oxo-ethyl )-3-nethyl -7-((E)-2-buten-1-yl)
-8-((R) -3-am no- piperidin-1-yl)-xanthine, (5)

1-[ (3-net hyl -isoqui nolin-1>yl1) et hyl ] -3-nmet hyl -7-(2-bu
tyn-1-yl)-8-((S)-3- am no-piperidin-1-yl)-xanthine,

6
a plgel%xlwrbénhwethswounwmerem inl themhepy] r@iefstwgladfagentbu
%@ér}éms‘ Bid dhackia BT BRAASY, Ik 8, L oL g0, -
N(CH (@estowg)araoqu(mag,)L@eJlomupt hyl ] - 3-met hyl - 7-(2- bu

t()é)n ((S)-3- amino-piperid in-1-yl)-xanthine,
a nfgi:ﬁ?fcgmd}éﬁr?%wgh@&chﬁgﬂ%ﬂg@rI af%l';ﬂ ﬁﬁl ;.lﬁilgéﬁ{thoﬁﬂlﬁeﬁﬁ}l
gro r

1-[2- (2, 3-di hydro-benzo[ 1, 4] di oxi n-5-yl ) -2-o0xo0-ethyl] -
3-met hyl - 7- (2- but yn-

eridi n-1-yl)-xant hi ne, 10
az'lfyf‘h%i"'ﬁ%@h%@) r!géﬁﬁ{]%’af Lhel yl ) et Kyl)] 3- et hyl - 7((2) bu
tynlyl) 8((S) 3- am no- piperidin -yl) - xanthlne

t hoxy- napht hal e
R? cggncgt fe thy 1:?@%9)(! Y?IQQERRVerthyi/P'S 4§Iupfcpeh%nyl grRup
andno-p |per|d i n-1-yl)-xanth in e, 16 February 2007 26
12
(1- [ )2 (benzo[ 1, 3] di oxol -4-yl)-2-o0xo-ethyl]-3-nmethyl-7-(

R® deriiiesd 8 Ghiieh ih Zbten: Lthenp Asbutynsivt aroup,
1-[ (4-met hyl - qui nazol i n-2-yl ) net hyI] 3-met hyl - 7- ( 2- but

n-1-yl)-8-(3-(R) - am no-piperidin-1-yl)-xant hine,
the tanfpmers, enantiomers, diastereomers, the mixtures thereof and the salts

thel% 2-{2-[ (i sopropyl carbonyl ) am no] - phenyl } - 2- oxo- et hyl
- met hyI 7- ((E)
-buten-1-yl)-8-((S)-3-am no- plperldlnlyl) xant hi ne,

15
A 5@(@0& Rrefariadesulyoumeldhesssons ARbRSITEIbRERPTIFES - oxo- e
1 2
coneBlnds O BBRRA Tnuia . yhgroln B and RS a1 4efngdas ) can
immisdiesely z(t:ilcﬁ!)e and R® denotes a 1-buten-1-yl group,
the FiSb, HETRbRIGAT ASSErESnUld TR Dk PRERNp adi 05 shs
thergg,g) 2-buten-1-yl)-8-((S)-3-am no-pi peridin-1-yl)-xant

hine, (17)
1-(2-{2-[ (i sopropyl carbonyl ) ani no] - phenyl } - 2- oxo- et hyl

A th’@%%%%' s_u7b_-<_(.;f76_up of the second embodiment comprises compounds
of general formula | wherein R' and R? are defined as |
immediately above and R® denotes a 2-buten-1-yl group,

the tautomers, enantiomers, diastereomers, the mixtures thereof and the salts

“thereof.

A fourth preferred Sub-group of the second embodiment comprises
compounds of general formula | wherein R' and R? are defined as
immediately above and R® denotes a 2-butyn-1-yl group,

the tautomers, enantiomers, diastereomers, the mixtures thereof a_nd the salts

thereof._‘




but yn-1-yl) - 8- ((R) - 3-am no- pi peri di n- 1- yl ) - xanft@Faeruary 2007

(18)
1-(2-{2-[ (i sopropyl carbonyl)ani no] - phenyl } - 2- oxo- et hyl
)-3-nmethyl-7-((E)- 23
2-buten-1-yl)-8-((R)-3-am no-pi peridin-1-yl)-xant hi ne,
(19)

[ (4-cyano- napht hal en- 1-yl ) met hyl ] - 3- met hyI 7 (2 buty

A tEIQ% YHod mgﬁﬁ ) relateS 1 companBs o gtlarqer%:ti YoM b Sin

1- [(4 phenyl - qui nazol i n- 2-yl') met hyl | - 3- et hyl - 7- (2- but
yn 1-yl)-8-((R)-3- am no-piperid in-1-yl)-xanthine,
(21

R’ éleﬁét%s"%a byl%ﬂ@@?%ldmls%dﬂs}lf[ﬁémﬁk] " ﬂf)ﬁh% ﬂttjﬁrlo&épmﬁyl

yn-1- am | no- pi peri di
me(h?,m)aphthyl methoxynaphthyl, (difluoromethoxy)-naphthyl, cyanonaphthyl
1-[(4- ro- napht hal en- 1-yl ) met hyl ] 3- et hyl - 7- (2- but
or @}’HL%& t)hyg - 3- ami no-pi peridin-1-yl)-xanthine , 16
February 2007 27 (23)
1- ((E) - 3-pentafl uorophenyl -al | yl)-3-methyl -7-(2-butyn-
‘a methyhgreup whjictsis suhstibuted hyra ar(pentaﬂuprowmnyl)e@enyt FOUP,
1[(3trlfluororrethyl-lsoqumolln -yl) met hyl ] - 3- net hy
or . 7-(2-butyn-1-yl)-8- ((R-3-amno-p iperid
in-1-yl)-xanthine, (25)
lg (3-di fluoronethyl -i soqui nolin-1-yl)nethyl]-3-nethyl
a methylmgreup yyhigh {g gulstituted by a benzofuranyl, methylbenzothiazotyl,

iy, inPHeRaRByY sadpbt SRR (o put yn

(dlf[L:oYd)meﬁry(])QBqumoﬁml n@nmm@mahyl)-ilso)qlu)nouapt hi ne, (27)
)é rrethl-lso ui nol i H met hyl ] - 3- c?/clopropyl
dlﬂ\eﬂ’] l§nglﬂp gyl) (‘gcyano -1- methy hyl)lsoqumoimy phenyl-

SO 1.
isof s WERRGIRELIIRY, 120 2 B iFophenffiiding., 1,
quimzolinyl,én&hﬂqﬁ)na’ioliayn mpmm@qmidamlmyylc)ycbo@mﬁyme a
.0'Ss . . . . i . . .
quitaRdinY rBbRpH ARG apinadyinaralinyl, (dimstBylRming): (2. ch
qui@aﬁzgﬂpgg?@%}miﬁ:{-S;Iahir%z%ﬂhwprﬂe?iam-qﬂyﬂjl}ihé&alrnw'Hiﬁléra?_in-1-
ylquinfzdlinybt morphaelgdiyimiinazdiny|, etestyginagolieylhy| - 7- ( 2- br
.__ono-benzy.l L SH_MFQ . . .
.isopropyloxyqﬁ/m zolinyl, dquinoxalinyi, methylquinoxalinyl,
dimethylquinoxalinyi, trimethylquinoxalinyl, phenylquinoxalinyl,
[1,5]naphthyridinyl, [1,6]naphthyridinyl, [1,8]naphthyridiny! or a 1,2-dihydro-1-

methyi-2-oxo-quinolinyl group,
R? denotes a methyl, isopropyl, cyclopropyl or phenyl group and

R® denotes a 2-chlorobenzyl, 2-bromobenzyl, 2-ethynylbenzyl or 2-
cyanobenzyl group,

the tautomers, ena'nt_iomers, diastereomers, the mixtures thereof and the salts

thereof.




3-am no- pi peridin-1-yl)-xanthine as well as th&6 February 2007

tautomers, enantioners, diastereoners, the m xtures

thereof and the salts thereof. Disclosed herein are

t he compounds of general farmula | which are obtai ned

by met hods known per se, for exanple by the foll ow ng

met hods: a) reacting a conpound of general fornmula 16
A f#ebpuﬂelyed! 80b-gradp of fhe thiRd-embodimefk chmprigedicdmBounds of -

R3 are as herei nbefore defined and Z'
geB%rr%f II &g\ﬁ"ﬂ B group such as a hal ogen atom a

substltuted hydr oxy,. mercapto, sul phinyl, sul phonyl
Jor sul phonyl oxy group such as a chlorine or brom ne

R aiamtesaaﬁ%ﬂh@hgblabwpnom 1oy )methlybgesyl, phonyl oxy group,
W th 3-7am nopi peridine, the enantionmers thereof or the
salts thereof. The reaction is expediently carried

R?Qidinote A nisthyidtbug ép@ as i sopropanol,  butanol,
t et rahydr of uran, di oxane, di nethyl for mam de,

di met hyl sul phOXI de, ethyl eneglycol nononet hyl et her,

. : di et hyl et h I I ' Il
R EeRbAE T2 ioushd oFhuiPhetire ey 8 gani
cydesiranzgl groupodi um carbonate, potassi um carbonate or

pot assi um hydrOX| de, a tertiary organic base, e.qg.
triethyl am ne, in the presence of

thehfaﬁgém%rsg g\gg ﬁ@%g?@s %%Q%rg&ﬁ%e&é %eﬁ@%ﬁ rggvf'e% eof LR§$Re salts

the$@cbfvent and optionally in the presence of a reaction
~accel erator such as an alkali netal halide or a
pal | adi um based catal yst at tenperatures between -20
and 180C, but preferably at tenperatures between -10
and 120C. The reaction

A second preferred sub-group of the third embodiment comprises compounds

of general formula | wherein R' and R? are as hereinbefore
defined and R? denotes a 2-chlorobenzyt group, the tautomers, enantiomers,

diastereomers, the mixtures thereof and the salts thereof.

A third preferred sub-group of the third embodiment comprises compounds of
general formula | wherein R! and R? are as hereinbefore
defined and R® denotes a 2-bromobenzy|l group, the tautomers, enantiomers,

diastereomers, the mixtures thereof and the salts thereof.

A fourth preferred sub-group of the third embodiment comprises compounds of
general formula | wherein R' and R? are as hereinbefore
defined and R® denotes a 2-ethynylbenzyl group, the tautomers, enantiomers,

diastereomers, the mixtures thereof and the salts thereof.

A fifth preferred sub-group of the third embodiment comprises compounds of
general formula | wherein R! and R? are as hereinbefore
defined and R® denotes a 2-cyanobenzyt group, the tautomers, enantiomers,. -

diastereomers, the mixtures thereof and the salts thereof.




may, however, also be carried out wthout a sol@&Egbruaty 2007
in an excess of the 3- am nopi peridine. 16 February

2007 29 b) deprotecting a conpound of general formula
ORBRHO NRI\NNNO(IIlEp, ONNRZ wherein R1, R

2 and R3 are as herei nbefore defined. The

rt.-.btloxca up.is preferably cleaved b
Mstgiriditert Seet S SR e YolioRinaceauridhrescbera T awaal
or hydrochloric acid or by treatment wth
bronotri met hyl sil ane or iodotrinmethylsil ane,

(Mohiayinazolin-gsy kaethyd G- methyl Fu@abutyn-Tag)-By(( BR3-amino-
I acet at e, di oxane, nethanol,
p'ﬁgﬁb@'xﬁn% di et hyl ether at tenperatures bet ween
0 and 80C. c) In order to prepare a conmpound of
(z)ﬁneral formula | wherein according to the

f%ﬁ?iﬁe&wi@mﬂcaazprwarr@th%ﬂmh@num@rmgtwl)c%mw 7-(2-

buBlYB) o AR Befare BRI e gener al formia 0

as herei nbefore defined and RL contains a carboxy

@ Bt datinedbyBarphiastyeka heDea axprlhy et

o | ph d
(= Betyﬁ 1k-gpfél((ﬂ? mrﬁgrgf@ Bl AghGeafithiay] phuric acid or

{4} 1-(2-phenyl-2-oxo-ethyl)-3-methyl-7-((E)-2-buten-1-y)-8-((R)-3-amino-

~ piperidin-1-yl)-xanthine,

(5) 1-[(3-methyl-isoquinolin-1-yl)methyl]-3-methyl-7-(2-butyn-1-y1)-8-((S)-3-
amino-piperidin-1-yl)-xanthine,

(6) 1-[(3-methyl-isoquinolin-1-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-
amino-piperidin-1-yl)-xanthine,

(7) 1-[(4-methyl-isoquinolin-1-yl)methyl}-3-methyl-7-(2-butyn-1-y)-8-((S)-3-
- amino-piperidin-1-yl)-xanthine,

(8) 1-[(4-methyl-isoquinolin-1-ylymethyl]-3-methyl-7-(2-butyn-1-y)-8-((R)-3-

~ amino-piperidin-1-y)-xanthine,

(9) 1-[2-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-2-oxo-ethyl}-3-methyl-7-(2-butyn-
1-yl)-8-(3-(R)-amino-piperidin-1-yl)-xanthine,

(10) 1- [(4~methoxy—naphthalen -1-yl)methyl]- -3-methyl-7- (2 butyn 1uyl) 8-((S)-3-

amino- plperldm 1- yE)—xanthfne

A (11) 1-[(4-methoxy-naphthalen-1-yl)methyl]-3- methyl -7-(2-butyn-1-yl)-8- ((R) 3-

amino-piperidin-1-yl)-xanthine, .




16 February 2007 30 as l|ithium hydroxide, sodil@february 2007
hydr oxi de or potassi um hydroxide in a solvent such as
nmet hanol , et hanol, isopropanol, tetrahydrofuran or
di oxane in the presence okéwater. In the reactions
descri bed herei nbefore, any reactive groups present
such as carboxy, am no, al kylam no or imno groups
may be protected during the reaction by conventi onal
(mm[zagdensz B}mm&)mwm MoPethl RAUREIHRARLD- tﬁftyﬁﬂ JI8-((R)-
reaction or exa a protecting group f
*ﬂﬁmﬁu%ye@¢®dehﬁ?nﬁhn%,trlnethyIS|IyI nethyl et hyl ,
tert.butyl, benzyl or tetrahydropyranyl gr oup and
protecting groups for an am no, al kylam no or imno
(1:9r13[(p -methybquinakoliriRyl)meétbgll-Blmethyl-FL(Banppsaty)-8-(3-(R)-
t hoxycar bonyl , tert.butoxycarbonyl,
a"B ehiidr thlnebenzyl nethoxybenzyl or
4-dinethoxybenzy| group and additionally, for the
_ am no group, a phthalyl group. Any protecting group
(14)31662 {Z‘r[(&sppramdttdrbowlmﬁmwphéwipﬂme@th?% et lre((B)y

an .aqueous,.sql vent, in water,
R R TR TR B N
tetrahydrofuran/water or di oxane/vvater in the
(1£resence of an acid such as trifl uoroaceti C acid,

)ﬂd(%faﬁ[(meilfwlamirtbfalrbmwxm,lﬂhbw]ﬂxﬁedyt}ﬁ—bmiegnjl) -3-methyl-7-
(R e e e BB <Rt ot | cal 1y, e. .

i n the presence of iodotrinethylsilane, at

eratures between 0 and 120C, preferably at
(160 %&Mmﬂylmtmmwl)maommn%@nmethy@ -Bevethyl;7-

(EFR ORI (RLAEREE B PP, 1 Ly arogen
in the presence of a catalyst such as

(TRt bR bomdayino Learies Grogtan) Armatyt-7d2-

butgﬁhdyl)-@p(gRPBairh?ﬁg%l?gnalh% ?izghﬁfh of an acid such as

drochloric aci ures Between 0 and 100C,
but preferably at tenperatures between 20 and 60C,

(18?qd(28{t2 [?so ropy %c?ny?)sésﬁ%rr}g] ;())r];enlyl}tf oxo*e?hyi) 3-methyl-7-((E)-

2-buten-1-yi)-8-((R)-3-amino-piperidin-1-yi)-xanthine,

(19) 1-[(4-cyano-naphthalen-1-yl)methyl}-3-methyl-7-(2-butyn-1-y1)-8-((R)-3-
amino-piperidin-1-yl)-xanthine,

(20) 1-[(4-phenyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y})-8-((R)-3-

amino-piperidin-1-yl)-xanthine,

(21) 1-[(8-methyl-quinoxalin-6-yl)methyl}-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-

amino-piperidin-1-yl)-xanthine,

 (22) 1-{(4-fluoro-naphthalen-1-ymethyll-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-
amino-piperidin-1-yl)-xanthine , |




but preferably 3 to 5 bar. A 2, 4-di met hoxybenzy$ February 2007

group, however, is preferably cleaved in
“trifluoroacetic acid in thg presence of anisol. 16

February 2007 31 Atert.b ?yl or

tert. butyl oxycarbonyl group is preferably cleaved by
(23?1r1e@E)-BqOémbhuor@phaﬁylcbl@Hﬁln%&hy:tﬂ_(ﬂzmtﬁﬁwl)t&(@tsi or

hydrochloric acid or by treating with
amjnsupiPeridi-hysxardhive .optional |y using a sol vent such

as net hyl ene chloride, dioxan, nethanol or -

diethylether. A trifluoroacetyl group is preferably
(244 Mefg8-adfidnrohtetiafiisenuindlin- yl)asatdy - Bcmettsyl-7a2ds @oh! 10yi)-8-

gpid,_optjonall¥ in the presence of a solvent such as
(Rycaammoseipgrigin-1vngathingr es bet ween 50 and 120C, or

by treating with sodi um hydroxi de solution,

optionally in the presence of a solvent such as

(25) dt[(Syftrovbrnetinyl-dgoquirestimet-gt) ety p8tmethyl-T-(@rsutpOa-yiAS-
thalyl group is.preferably cleaved in the presence
((Rg‘ 'WH%&Q'%RQHE"FLJD“WWBW ani ne such as net hyl ani ne,
et hyl ami ne or n-butylamne in a solvent such as

met hanol , ethanol, isopropanol, toluene/water or
(26} birtbiphenylarpbiZaoxo-ethyiled-mathyR0-(2batyBo Cyh{ER)vRr

t he .conpounds of ,general fornula | obtained may be
am‘n&%ﬁgﬁ@mrﬂ-ty@-x r\%@‘f‘?- enanti oners and/ or di astereoners,

as mentioned hereinbefore. Thus, for exanple,

cis/trans m xtures may be resolved into their cis and

(27) #dEmetbwdpequinglint 1adimetbitS-oyaleppyl-é42bhubyie 1-yl)-8-
DRt Ly i Ve RE t-om may be separated into
((Rfﬁgrﬁﬁéréﬁgﬁélﬁefgﬁ%ﬂg?gf or exanple, the cis/trans
m xtures may be resol ved by chromatography into the
d trans isoners thereof, the conpounds of

(28} hd 2B ey henyba-axeret i3 une by arohutynd o eR)-3-

ViR&ri 1AL met hods known per se (cf.
amﬁlﬁ'l?lﬁgg(?mﬁlﬁ?ﬁ.ﬁgﬁ ME’I el E. L. in "Topics in

Stereochenmistry”, Vol. 6, Wley Interscience, 1971)
(29} - Rt B i PR S o el rlR-

3-aRfhd-BRRridRl 1Ly-RaithRicr andli ast ereoners on the basis of
~their physical-chemcal differences using

(30) 1-{(3-methyl-isoquinolin-1-yl)methyl}-3-methyl-7-(2-bromo-benzyl)-8-((R)-
J-amino-piperidin-1-yl)-xanthine '

as well as the tautomers, enantiomers, diastereomers, the mixtures thereof

and the salts thereof.

- . . Disclosed herein are the compounds of general formula | which are obtained

by methods known per se, for example by the following methods:

-a) reacting a compound of general formula




met hods known per se, e.g. by chromatography ai@Fepruary 2007
fractional crystallisation, and, if these conpounds
are obtained in racemc form they nay subsequently
be resolved into the enantpgners as nentioned above.
16 February 2007 32 The enantioners are preferably
separated by columm separation on chiral phases or by
recrystallisation fimanptically active sol vent or
by reacting \With an opti dal | y active substance which
forms salts or defrvanv®y such as e.g. esters or
am des with the rdcem par t@#lul arly aci ds
and the activac{) ives or al cohols thereof,
and separating the astereoneric mxture of salts or
derivatives thus obtlained, e.g. on the basis of their
di fferences in sol uiti i ty, whilst the free anti podes
may be rel eased fromthe pure diastereoneric salts or
derivatives by the action of suitable agents.

wh&Rdihcal ly active acids in common use are e.g. the D
and_L-forms of tartaric acid or dibenzoyltartaric

R' & Rj arglias hereinbefone dafined aodd, malic acid, mandelic

2" Gk S RAPRB PP 00 s S onth SIS BB SeBRR g
meﬁ%ﬁt@rstﬂfliﬁiﬁ?l' @ulbhbnﬂror(sdpﬂ'@m&}@/' greng s@Bh ‘é@td @Fﬂbhb{e or

active gr oup 1n am des, for exarrp )

bromipe gtorp, 3 anwdwwaﬂ @omthanesuipm@rm%groune N
W'tﬁ% er eg‘% % egrd t'rltegu ﬁahtﬁ&ﬁgr ceut#‘%g?ft%gjee rﬁgﬁeos? hteS

physi ol ogi cal | y accept abl e sal ts with inorganic or
organj c acids. Acids which may be used for this

The, [ﬁ%@@ Is exeedigatly sariedaHsie arﬁ%v% gH6h Ag igrargpancl,
but?ifigf ?QF ?ﬁ’.‘x%rg dighHnRN Hfﬁ&h@ﬁbﬁnam%oam&ﬁy&uﬁﬂo%d

_ unarlc sdccinic’aci d actic acrd
ethylmnteghyicol mondmed)h!yiethbal eihylendglyhdrcbewle,therfortsh@htéane,

conpounds of forrrualthsobtaned contajin a carbo
opti IR I i enalod i an nataniy O e aRg PRANC Bisch g SR
carbfihé’tet bBtag8luns chitomasd or Ebttagsiuﬁi) ﬁ?eii’f?b(féieoé t@ftﬂﬁf‘bfq?nic

bases, particularly fo har maceu use into
bassh gsg.drietytaaning, aciodhe m@rml of N-etfud-siisoprepylaatine (Hiinig

basi P HesorBabiRes S BB e e dd stlen,

and optionally in the presence of a reaction accelerator such as an alkali

metal halide or a palladium-based catalyst at temperatures between -20 ahd
180°C, but preferably at temperatures between -10 and 120°C. The reaction
may, however, also be carried out without a solven_t or in an excess of the 3-

aminopiperidine.




cycl ohexyl ami ne, et hanol anmi ne, di et hanol ani ne ##ebruary 2007
triethanol am ne. The conpounds of general fornul ae |
to IV used as starting materials are either known
fromthe literature or nmayZbe obtai ned by nethods
known from the literature (cf. Exanples Ito LXXl). As
dy. ment i oned he el nbef or t he conpounds of
'b)@%ﬁgﬁg%nggrﬁﬂﬁgov 98?%?%§"Pﬁﬂ?he i nvention and the
physi ol ogi cal |y acceptable salts thereof 16 February
2007 33 have val uabl e pharnmacol ogi cal, properties,
particularly an inhibiting effect0 the enzyne
DPP-1V. The bigl ogi cab properH <tmaneM/conpounds
wer e investi gafjed ag/folloms e ablllty of the
subst ancB& and*t hei g corr gspondi rig sal ts to inhibit
the DPP- VRV a denonstrated in a test
set-up in ch ' human col on cidi)ki noma
cell lineofacoN? isNused he DPP-1V source. The
differentiatiop of the cells in order to induce the
DPP- 1V expressgen was carried out as descri bed by
Rei her et al. 1n an article entitled "Increased
expression of intestinal cell line Caco-2" , which
appeared,in Proc. Natl. Acad. Sci. Vol. 90, pages
WthPSYRéJBiaOdﬁfﬁfe aprhereinhefere definedwas obt ai ned from
cells solubilised in a buffer (10mM Tris HClI, 0.15 M
NaCl, 0.04 t.i.u. aprotinin, 0.5% Nonidet-P40, pH
Th& . Buty!owdarbcf)mw ighguis 6&f@@ﬁ[3@c!@évéd)by featrhent with ah
ve cel | debris) DPP- 1V assay was

ac’ééi"fgh &g tB orgacetiq agder W@f?ﬂhl%r%@@‘?{&tr @Ystfﬁfﬂm%‘ﬁ WitRFC,
broﬁ'Fcffr:h’r%ﬂWEl%ﬁerI d%él%w&eﬁ%ﬁ%?ééc ggﬁ%ﬂyg@smé '@Ivent such as

concent ration ack mcrotitre
mefhyiereschlgide| etbfl acsdate, dhnxﬁaﬁerm(etham:ll isopropanohoi diethy!

20 Tri s, HCl 7.8, 5 1 % DMSO
ethsy ﬁ%fﬁ?ﬂf‘?%g@%?@mw C-started by ad?:ll n\évago pl

of solubilised Caco- 2 protein (final concentration
0.14 pg of protein per well). The test substances to
c) In@rdenteqreparecel campeund mif geneyal daaedla p vduirein Bdaceording

o oo oSkt oo i R ey

deprotecting a compound of general formula

' 0O R3
R1. _ / NH,
\\N N
Py | N/>—N av),
9] N
"

R2

wherein R? and R? are as hereinbefore defined and R'contains a carboxy

group protected by a Ci4-alkyl group.

The protecting group is cleaved by hydrolysis, for example, using an acid
such as hydrochloric acid or sulphuric acid or an atkali metal hydroxide such -




anbi ent tenperature, incubating for 60 ni nutesl6 Felrmary 2007

the fluorescence was neasured in a Victor 1420

Mul til abel Counter, the excitation wavel ength being

405 nm and the em ssion wagél ength being 535 nm Bl ank

readings (corresponding to 0 %activity) were obtai ned
rotein

as lﬂl&i Ié@rggld\gsfg‘% u%hﬁfcﬁpﬁe(%ﬁo} su{;gltlyggox:de in"a solvent

SUCR QIS REPRNEI, Rehd b, iSE8ropnAsE tetidhytrurarsh epdidkass i the
m xtures Wi th no substance added.” The potency of the

presencesefiysatehces i n question, expressed as | C50 val ues,
was cal cul ated from dosage/activity curves consisting
of 11 nmeasuring points in each case. The foll ow ng

In tiees rddctions tes ol h@@inb&or’é?bhjﬂﬁéa}bt%@ou@é fezposnch as
DPP-1V inhibition (Exanple no.) IC50 [nM 2(3) 2160

caghayyy, aguno, gllkylaming orzi(rm gwpsngm)bwot%%siuang the7)

_re%étg)%( t%?%%f)ﬁfeéélﬁﬁép(%% c%%;}%@g %ﬁﬂ') ar® clédva) a@aln 2fePihe

reaction.

For example, a protecting group for a carboxy group may be a trimethylsilyl,
methyl, ethyl, tert.butyl, benzyl or tetrahydropyranyl group and

protecting groups for an amino, alkylamino or imino group may be a formyt,
acetyl, trifluoroacetyl, ethoxycarbonyi, tert.butoxycarbonyl, benzyloxycarbonyl,
benzyl, methoxybenzyl or 2, 4-dimethoxybenzyl group and additionally, for the
amino group, a phthalyl group. |

Any protecting group used is optionally subsequently cleaved for example by
hydrolysis in an aqueous solvent, e.g. in water, isopropanol/water, acetic.
acid/water, tetrahydrofuran/water or dioxane/water, in the presence of an acid
such as trifluoroacetic acid, hydrochloric acid or sulphuric acid or in the
presence of an alkali metal base such as sodium hydroxide or potassium
hydroxide or aprotically, e.g. in the presence of icdotrimethylsilane, at
temperatures between 0 and 120°C, preferably at temperatures between 10
and 100°C.

'However, a benzyl, methoxybenzyl or benzyloxycarbonyl group is cleaved, for

- - example, hydrogenolytically, e.g. with hydrogen in the presence of a catalyst

such as palladium/charcoal in a suitable solvent such as methanol, ethanol,
ethyl acetate or glacial acetic acid, optionally with the addition of an acid such
as hydrochloric acid at temperatures between 0 and 100°C, but preferably at

| temperatures between 20 and 60°C, and at a hydrogen pressure of 1 to 7 bar,
but preferably 3 to 5 bar. A 2,4-dimethoxybenzyl group, however, is preferably :

; cleaved in trlﬂuoroacetlc acid in the presence of anlsoi




2(96) 2 2(99) 1 2(100) 3 2(108) 3 2(129) 316 Fehragy 2007

3 2(131) 3 2(132) 1 2(135) 3 2(137) 13 2(138) 8

2(139) 4 2(142) 1 2(145) 4 2(148) 1 16 February

2007 35 2(150) 1 2(151) 31 2(152) 4 2(185) 3

2(217) 4 2(247) 2 2(251) 12 2(256) 8 2(260) 13

2(264) 6 2(277) 6 2(280) 5
A tert.buty! or tert.butyloxycarbonyl group is preferably cleaved by treating with
an acid such as trifluoroacetic acid or hydrochloric acid or by treating with
iodotrimethylsilane, optionally using a solvent such as methylene chloride,

dioxan, methanol or diethylether.

A trifluoroacetyl group is preferably cleaved by treating with an acid such as
hydrochloric acid, optionally in the presence of a solvent such as acetic acid at
temperatures between 50 and 120°C, or by treating with sodium hydroxide
solution, optionally in the presence of a solvent such as tetrahydrofuran at

temperatures between 0 and 50°C.

A phthalyl group is preferably cleaved in the presence of hydrazine or a
primary amine such as methylamine, ethylamine or n-butylamine in a solvent
such as methanol, ethanol, isopropanol, toluene/water or dioxan at

témp_eratures between 20 and 50°C.

Moreover, the compounds of general formula { obtained may be resolved into
their enantiomers and/or diastereomers, as mentioned hereinbefore. Thus, for
‘example, cisftrans mixtures may be resolved into their cis and trans isomers,
and compounds with at least one optically active carbon atom may be

Separated into their enantiomers.

Thus, for example, the cis/trans mixtures may be resolved by chromatography
into the cis and trans isomers thereof, the compounds of general formula |
‘obtained which occur as racemates may be separated by methods known per
se (cf. Allinger N. L. and Eliel E. L. in "Topics in Stereochemistry", Vol. 6, Wiley
Interscience, 1971} into their optical antipodes and compounds of general
formula I with at least 2 asymmetric carbon atoms may be resolved into their
| diastereomers on the basis of their physical-chemical differences using

~ methods known per se, e.g. by chromatography and/or fractional

. crystallisation, and, if these compounds are obtained in racemic form, they
may subsequently be resolved into the enantiomers as mentioned above.




2(285) 3 2(287) 11 2(288) 14 The conpounds pfE&ghiuaty 2007
according to the invention are well tolerated, as for
exanpl e when 10 ngy/ kg of the conpound of Exanple 2(80)
were administered to rats3by oral route no changes in

t he ani mal s’ behavi our could be detected. In view of

The SRaBtiderbeRRs BBy Senataled BY Bk sskiaradh s chiral
phasbeesit bp%waﬂlgﬂi&@frbﬁﬁﬁﬁ %ﬁheﬂlypé‘tﬁﬁlg%ﬁ}érn't 6fb Yeactmg
acceptabl e salts thereof are sui'table for treatin

with lapiseplicaly activmsulestance Widgs tsmgrsalls ar derivativasts a g.

est@fe PLAmIE b U el bolrg i BEMHAN et 280 118 ng
activatéd den\mtt%tsld?mlmﬁd!s thsresf)igndticpattingt the dasteRIInMET:
or treatnent of diseases or_ conditions such as type 1

mixiHe plgsitsorglasivatives s ehtainedg pgh onithe bagis ofdaeir ons
diffeRMfesas sShﬂwglity,r\ﬁﬁl'lsg ?I‘?@hj&é arﬁ%@ﬂég Ry

neuropat hi es T eos8 ags rHey be el Péleasedfrom the

puneaﬂaa!sﬂevmrh&m gajys gaedeavatmesuw mermmatomu@ablamg;@htﬂ. ic

s] i pi daem as of varjo origins, ]

- oplifally stlive acis i roR BN S or B Beand fifoghs et tartaric
acrekb?%ﬂﬂ%zoﬁit r‘?%“ i@htidt GROSIONARLAd Qéidaﬂﬁ cacnd mandelic acid,
calcito tead . oSt coporcals: o‘ i
campbeltsalpfmmaa@dc@lprth@ aufid paspaetic aclg quumm: acid. An optncai!y

actyg%@p@&q Itrég)gbéicrhgfg’rqﬁlgg(fé O’Q;Z 505 Itﬁ %%J;gr(l: r§§§ c§1ly active
acyl YRSERRCARIRLC I S@AnTIL! Ay b & (+)'—t‘5§p(ﬁ)ofﬁ'eﬂﬂnﬁk5xycarbonyl

restoring the function of pancreatic cells and al so
i ncreasing the nunber and size of pancreatic B- cells.

Fufiiroidr 8 e QomBRT ol BFind St haf be' Abinefia 1% thagats
theeast, paticulaymér phafmddRiticy bsdinkd tHeophysidlogisally ketaptable
t hat t he conpounds accord| ng to the invention are

sal&ﬁmtfam%gmp Ok ORIIVIC RGids. Acks whichanabg sigglifgethisy purpose
mcl%?%'fS{ ¥xérﬁble dgsfl%ﬁé Qi %fc%b?Bmcl)@émfi aé’lﬂﬁﬁ@l% ¥cid,

cat e Sfates erations or
phdsmi‘mnaimdsn‘lnmascraes:bcsusem:coamd,eldnm agld citric acid, tartaric acid

or maleic acid.

“Moreover, if the new compounds of formula | thus obtained contain a carboxy
group, they may subsequently, if desired, be converted into the salts thereof
with inorganic or organic bases, particularly for pharmaceutical use into the

_ 'physiologically acceptable salts thereof. Suitable bases for this purpose
include for example sodium hydroxide, potassium hydroxide, arginine,

cyclohexylamine, ethanolamine, diethanolamine and triethanolamine.

The compounds of general formulae Il to IV used as starting materials are
-either known from the literature or may be obtained by methods known from
the literature (cf. Examples | to LXXI).

As already mentioned hereinbefore, the compounds of general formula ]
- -according to the invention and the physiologically acceptable salts thereof




nortality or norbidity after nyocardial infarcfl®Fgprgry 2007
are also suitable for treating all conditions which

are connected with the above nentioned effects and

whi ch are nedi ated by G.P-3%30r GLP-2. The conpounds
according to the invention may al so be used as

diuretics or antihypertensives and are suitable for
haye g%'eﬁbfer@%fmﬁqq@%woa@yﬁ@ pafigylafly anplibiting effect on
the ehAynsE PP v I he conpounds according to the invention
may ‘be used to treat inflammtory di seases of the
respiratory tract. They are also suitable for the
revention and.tr ment of chronic inflammator
ThERIGR iAo tiss ihe sty EameSynds yers pEigRisa S follows:
syndrone (IBS), Crohn's disease or ulcerative colitis
and al so pancreatitis. It is also likely that they

The ahilieolhedsyhstangas andieiraformspagdingsalis to inhibit thenbPP-

-1he i inal_fr ch as . colitis
v i B HERLAIIR' s (S ST WA bty B Fuman
colbRRRakdinomai dalitivesC acsi2hie nsed akshe DRP-PYeBORI Y he
accaording to the invention ma¥ be used to treat
diffeparédtatipn of fhe pelisin ofgebirsinduce the BYH-IY expressiopwas
carfRdTG! Sis é)%%.%fihé&' Ibg 'ReindN& kit {ﬁead Rl éljlﬁtfe\(i ' Ir??reased
connected W IAsulTn"resistance or polycystrc ovary
expreasionof intéstindl eetitine Cauar?' \Whkish appeatexhineBroal Bati. ﬁb\cad.
Syj le for affectin ermnotility and can thys be
Scly S)eha@s PREFS 5?}@%&9@&@355} e‘lin.e q%liee%[%% Hircsaned far o
i r r : ho :
O e Rl e R T AGT L P WP NaGH 004 b g,
0.58b Honitet-Rex pH 8.0 dyaenirifoging ai3p, 000y e forddGminutesiat h
40(? towth hor n(f mai be used. The conpounds accordi ng
O REGVAE e&ﬁ's‘ re al so suitable, on the basis of
their inhibitory effect on DPP-1V, for treating
various autoi mune di seases such as e.g. rheumatoid
The DY pssavnwesigaréed evieaskillowst hyroi diti s and ,
Basedow s di sease, etc. They may. also be used to
treat viral diseases and also, for exanple, in HV
50 Ehét;ﬂmtian@soluftion' (AEDMFa% is"@*ntﬂoo@&ifprqum@thmumﬁin), final
enign prostatic hyperplasja, gingivitis, as well as
corspirafieh ﬁﬁaﬂ\ﬁg\ﬁ?r@o@aﬁ@@ ibRick Tejefatiseslates. 20 pl of assay
; ( 0
bufft (IRSRUREENRAYE: S0 BRATRS 1ICE BIFF S SQUMIACE 1 2 DMSO)
wag pipefted insEae feactichevas startedrity adding 36qb of solpbilised C&n-

2 protein (final concentration 0.14 pg of protein per well). The test substances

to be investigated were typically added prediluted in 20 pl, and the volume of
assay buffer was then reduced accordingly. The reaction was carried out at
ambient temperature, incubating for 60 minutes. Then the fluorescence was
measured in a Victor 1420 Multilabel Counter, the excitation wavelength being -
* 405 nm and the emission wavelength being 535 nm. Blank readings
(corresponding to 0 % activity) were obtained in mixtures without any Caco-2
protein (volume replaced by assay buffer), control values (corresponding to
100 % activity) were obtained in mixtures with no substance added. The
potency of the test slestances in question, expressed as ICs values, was
calculated from dosage/activity curves consisting of 11 measuring points in

each case. The following results were obtained:




tunours, particularly for nodifying tunmour invagFeruary 2007
and al so netastasisation; exanples here are their use

in treating T-cell |ynphomas, acute |ynphoblastic

| eukaem a, cell-based pancrgatic carci nomas, basal

cell carcinomas or breast cancers. Oher indications
are.stroke__ischaem a of various_origins, Parkin-

sof' s di seaSempedngi grai ne.| I n ad@PF-Bhinhihitiamer

indicatio j follicul ar and i derial
hyger ker at s)eggfd#%gf)eased kler at i nocyrtg‘“’grmr?fer atiop,
psariasis, ermggphal onyeli tar‘s, gl onmer @wigpephriti s,

| i godystrophies, as well as| psycho- sonatic,
der essi ve an@(®kuropsychi atric di seasé®d of all ki ngs.
The con‘poundszgcﬁordi ng to the inventi qg nay al so bg
used in conjunctron wth ot her active substances.
Ther apeuti c agéim)s which arje suitable 8@r such
contbi nations jpclude, for exanple, antidiabetics, such
as |netform n,:2 20) phonyl ureas (e.g. gl i!Bencl ani de,
t ol{but am de, g{g’ piride), |nateglinide,4 repaglinidg,
t hijazol i di nedi oné (e.g. rosjiglitazone, pioglitazone),
PPAR- ganma  ag@T)sts (e.g. |[@ 262570) &hd ant agoni st s,
PPAR- gamra/ al g@g nodul ators; (e.g. KRP 297),
al gha- gl ucosi é i nhibitor|s (e.g. acarbose,
vogl i bose), 02(@@1) DPPI V i nhi bitors, algpha?2
anttagoni sts, insulin and insulin anal ogues, GP-1 jand
'GLP-1 anal ogué@3e.g. exendin-4) or amdin. Al so,
SALT2 i nhi bi tQ@)such as T-1095, inhi tg tors of
praotein tyrostme’phosphat age 1, substances which
i nfil uence der2@a)ated glucgse productian in the livgr,
su¢h as e.g. inhibitors of | glucose- G-é)hosphat ase, pr
-fructose-1, 6-%ﬁ5§bhosphat asdg, glycogen @nosphor yl asg,
gl ucagon rece@%@? ant agoni g§ts and i nhi E tors of
phosphoenol - pyruvate carloxyki nase, dgl'ycogen
symt hase ki na2@0dr pyruvateg dehydrokimase, lipid
| oweri ng agen%@p such as HNG CoA-reductase inhibitors
(efg. sinvast ?1 atorvastfatin), fibretes (e.qg.
bezafi brate, jégegi brate), |nicotinic acid and its
deri vatives, PPAR-al pha aggni sts, PPAR-delta agoni sfts,
ACAT inhibit2(98)(e.g. avadi m be) or cHol esterol
resorption i EJF i\tors suchjas for exanple ezetim be,
bi e aci d- bi subst ancgs such as for exanple
chol est yram pe1p8)nhi bitors fof ileac bilg acid
transport, HDL-raising congounds such as for exanpl e
i nhi bitors oR(EMP or regullators of AB&L or active
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substances for the treatment of obesity, such &8Fgbryary 2007
sibutram ne or tetrahydrolipostatin, dexfenfluram ne,
axoki ne, antagonists of the cannabinoidl receptor,
MCH 1 receptor antagoni sts35MC4 receptor agonists, 16
February 2007 38 NPY5 or NPY2 antagoni sts or
93-agontsts—spgeh—as—SB-418+%90—er—AD-96 74/ —-as—well—3as
agqgni sts of ?K£5bf)|—ﬂ_20 receptor. It is also possi bl'g to
conbi ne the gomppunds with /drugs for treating high
bl qod pressure such as e.g.| All antagonists or ACE
i nHi bitors, @&Wdtics, |3-|blockers, Cd& antagoni sts,
etd., or con‘g{w@éions t hergof. The dosage required |to
achi eve such zg e)ffect i s gxpediently, “by intravenqus
rodte, 1 to M7, prefergbly 1 to 3041, and by aral
rogyte 1 to 1000 ng, preferlably 1 to 100 ng, in eagh
cage 1 to 4 ##EQ a day. Fdr this purpd@se, the
cornpounds of 2E§g la | pregared accordi%g to the
I nyention, optronally comdined with ot’her active
sufst ances, @@bsd)e i ncorporjated togethg wth one |or
nore inert c egntional carjriers and/or_diluents, d€.g.
witth corn st g%{ﬂ | act ose,| gl ucose, mi<rocrystallifne
cel{l ul ose, nma ium stearate, polyvigylpyrrolidone,
cittric acid, tartaric acid,} water, wateéer/ethanol,
watler / gl ycer @(27Rat er / sor bijt ol , wat er/ pol yet hyl ene
gl ycol , pr oD%@zﬁ gl ycol, |cetylstearyl al cohol,
car boxynet hy ul ose or flatty subst aRces such as
hard fat oromgsyabl e m xtures thereof ginto
comventional gal énic prepanations such as plain of
coat ed tabl et?gz,87dapsul es, powders, susbensions or
supposi tori e§( 8@29‘ Exanpl es that follow are intended

to iIIustrate?t i nvention: 16 Februa 2007 39

Preparation of the starting conpounds: Exanple |

1, 3-di net hyl - 7- (2, 6-di cyano- benzyl ) - 8- br onp- xant hi ne
Thexcainpelnds brepseer ageareing tor thedeyandiomareiwelbiolerategi agifor

exzhplEUHSh PR7f/kS 0Pt compound of Example 2(80) were |
administered to rats by oral route no changes in the animals' behaviour could
be detected.

In view of their ability to inhibit DPP-1V activity, the compounds of general
formula 1 according to the invention and the corresponding pharmaceutically
acceptable salts thereof are suitable for treating all those conditions or
illnesses which can be influenced by the inhibition of the DPP-IV activity. it is
therefore to be expected that the compounds according to the invention will
be suitable for the prevention or treatment of diseases or conditions such as
-~ type 1 and type 2 diabetes mellitus, diabetic complications (such as e.g.
retinopathy, nephropathy or neuropathies), metabolic acidosis or ketosis,
reactive hypoglycaemia, insulin resistance, metabolic syndrome,
- dyslipidaemias of various origins, arthritis, atherosclerosis and related _

: diseases, obesity, allbgraﬁ transplantation a.nd calcitonin-induced

- osteoporosis. In addition these substances are capable of preventing B-celi

degeneration such as e.g. apoptosis or necfosis of pancreatic B-cells. The




N, N- di met hyl f or mani de is combined with 600 ng &f February 2007
2-brononet hyl - i sophthalonitrile and stirred overni ght
at anbi ent tenperature. For working up the reaction
m xture is poured onto watgg. The precipitate fornmed
is suction filtered, washed wth water and dried.
- Yield: 686 ng (83 %of theory) Rf value: 0.56 (silica
subglpnceeig/alen sutablerfpuienpreving sl restodpg dhe fupation of

+
R M ST T e
celbs. nﬂlddimbﬁilly( andeimhe-siusithe ol of-tBe @hmghncﬂlkbmémldes
Mass ect [um | + mz =
sugh 38 G (1 G %@ﬁ?ﬁh%ﬂr Bk ith, PR A i iohy i ds likely

_ thait@l?%kgwgﬁgﬁ%%ﬁ%ﬂe o tﬁ ﬁ [é}% @%galélé)for a(ihleylglgslnter
a!ia,mrsedﬁ%MrrwxiéMeilaqU@Eﬁmhe(rESils@ forfazowrabhbaffetling

M-H +, (4 . .
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moﬁﬁﬁﬂ} &Y ABrbidikPafESRySHdi Id? u‘Fan%t pfl'ﬁ?? %F@a@‘i} RHeBRSIYM

car bonate) Miss spectrum ( z = 375, 377 [ MkH] +
tregting all conditions which are connected w:th the above mentioned effects

an@g&ﬁé@%r&m?gmtﬁéy%L&ﬂibqt&%-%g%éfg Br QD X%r;ct)a &mg to the
invénii®h Mdy-alsd Be&rs@ur@t didtetiés Wbﬂﬂh}péﬂénsﬁré%faﬁﬁﬂ)a?@ﬁlfaﬂlb

e Rf value: 0.43 (SI|IC&3 mathlene
for g venting anst ealing acuts remal litsrgeEurﬂ @) the: campounds

accfifing ot MiBhfiod tnaVi8 Rk e BS et ndinbldr dispases otthe
res@:rﬁtbrﬁ $rlabt Jhegedre asdwilitddefatied phaamtionesidr treattiedit of |
chi nZ = 297/ 299 g' H%+ (ég% .

9! f?e'f"ﬂ?/mmiat?WE testipak direaseap uch.-as @ golnitable Pawe( syfdrome

(‘ng’%@&h (% FisEY aMiBakRde Molifls SRPLRS patéRit. ffis Ziso
likely that they can be used for all kinds of damage to or impairment of the
gastrointestinal tract such as colitis and enteritis, for example. It is also
expected that DPP-1V inhibitors and hence also the compounds according to
the invention may be used to treat infertility or to improve fertility in hurnans or
mammals, particularly when the infertility is connected with insulin resistance
or polycystic ovary syndrome. On the other hand these substances are
suitable for affecting sperm motility and can thus be used as male
~contraceptives. The substances are also suitable for treating 'deﬁciencies of
growth hormone which are associated with reduced stature, and may also be
used to advantage in any indications in which growth hormone may be used.
The compounds according to the invention are also suitable, on the basis of
their inhibitory effect on DPP-1V, for treating various autoimmune diseases
~such as e.g. rheumatoid arthritis, multiple sclerosis, thyroiditis and Basedow’s
. disease, etc. Théy may also be used to treat viral diseases and also, for
example, in HIV infections, for stimulating blood production, in benign
prostatic hyperplasia, gingivitis, as well as for the treatment of neuronal
‘defects and néurodegenerative diseases such as Alzheimer's disease, for
"exampie. The compounds described may also be used for the treatment of




Rf value: 0.55 (silica gel, cyclohexane/ethyl 16 February2007
acetate/nethanol = 6:3:1) Mass spectrum (ESI+): nmlz =
299, 301 [M+H + (9)

3-met hyl -7-[ (1-cycl opent en-31- yI ) met hyl ] - 8- br ono- xant hi
ne Mass spectrum (ESI+): niz 325, 327 [M+H] + (10)

R A PR G
exa hé@ar[é‘ﬂh@]rhs@lﬂ)treatmg T-cell lym‘})homas acute Ig hob1 stic
henﬁI-Z 0xo0-eth ((EB)-2-bu %

ieu}@emlan@el hased n@ncr@§¥©@aﬁnnmas iasal a@lbcmmo%as%ldjreZst
b?%@e @thé@lﬁﬁic%%ﬁé %1%%6’5% |gchaem|a of varlbus onglhs lF;ng(ln-
sof s(cﬁs@imalhd Aigrne tihpdit@nRirhdr indi€Aiomtiimbda fdldulad

br gono- xanthl ne Rf value: 0.71 (silica gel, nethylene

angapiemsl rﬁ’élpﬁ&?%ﬁtoﬁegsneﬁeaﬁﬁdé(esépiﬁ&cvtmrp&@lraijon pBeriasis,
enfehpbfeli Admehibnontyits. lpqdsirophies. £ el RIFhoG.

somwnpd&mblveand?ﬁewabswhuﬁnﬁ8he(e!ﬂsblsQﬁaﬁ&indsm?t hyl ene
chl ori de/ met hanol = 95:5) Mass spectrum (ESI+): mz =
481, 483,485 [ MtH + (14)

Thé do?nﬁ&lﬁﬂé' a&fo‘Ple? % 'ﬂ% Ph\\lzg H%a{ % %(JELUS%B if c?ﬂhﬁ.uﬁ@flm

bromp- xanth
Wlthe:tthqﬂ @ﬁwmmamﬁhemutlc a@ﬁnt‘s) whighsse sp&alble don such

cor%:%g}a? ons mgl ude 4%? éxg'rfﬁ;salé be? csFes?lrcHarsy mezagngnlnA'l
[bhoRyl @Fah’ﬁhé r
Su ibb ? oyr}g F%yndte;}ig nggmgf val u et%“ﬁ.ﬁé rh)d(e‘ lfnc%gﬁga g‘? l%té# ﬁ{‘{j ene

repaglipided thigeelidingdione %gsoosmwomeotowtazpas) BPAWgamma
aoffitts (L 698280 S riidonint, RPARpmmisshe gruatass
(e.y eRP- 2@3) alﬁbiaegmcosim&linhﬁ)lﬁs vahugearBodd, \(o?;lflbbé.é? other
n hl ari de/ met hanol 95: 5)

DP%S‘@&?'?EWP(QE |peP)a antagenigts; insyting appj/mp.ﬁu!m analogues GLP-1
and GLP-1 analogues {e.g. exendin-4) or amylin. Also, SGLT2 inhibitors such
as T-1095, inhibitors of protein tyrosine phosphatase 1, substances which
influence deregulated glucose production in the liver, such as e.g. inhibitors of
glucose-6-phosphatase, or fructose-1,6-bisphosphatase, glycogen
phosphorylase, glucagon receptor antagonists and inhibitors of phosphoenol -
pyruvate carboxykinase, glycogen synthase kinase or pyruvate
dehydrokinase, lipid lowering agents, such as HMG-CoA-reductase inhibitors
(e.g. simvastatin, atorvastatin), fibrates (e.g. bezafibrate, fenofibrate), nicotinic
acid and its derivatives, PPAR-alpha agonists, PPAR-delta agonists, ACAT
inhibitors (e.g. avasimibe) or cholesterol resorption inhibitors such as for
example ezetimibe, biie acid-binding substances such as for example
cholestyramine, inhibitors of ileac bile acid transport, HDL-raising compounds
such as for example inhibitors of CETP or regulators of ABC1 or active
substances for the treatment of obesity, such as e.g. sibutramine or
tetrahydrolipostatin, dexfenﬂuramine, axokine, antagonists of the _
~ cannabinoid1 receptor, MCH-1 receptor antagonists, MC4 receptor agonists,
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1- (2- phenyl - 2- oxo-et hyl )-3-nethyl -7- ((E) - 2- net hyl - 2- bu
ten-1-yl)-8-bronp- xanthine Rf value: 0.77 (silica
gel, methylene chlori de/ meghanol = 95:5) Mass
spectrum (ESI'): mz = 431, 433 [MtH' (18)

NP R VR asitaasn sis i R ago o s e SE 438080 oF AL-gart as
95:5 VR :
we?%ga%d:ﬂ% ?H:r%%g?ég%é‘%ﬂlﬁh et ) ss spectrum

3- nethyl 7-(3-net hyl - 1- phenyl sul phanyl - but yl ) - 8- br ono-
it BRI ¥ remhine. BecoryRaUsisanih fruss foe eatng ioks
blo&HeréSﬁﬁe%bﬁ rdsaé ﬂranié?brl" IS8 i ACE irhiiRirs 18ty

chl orination of butyl ) sul phanyl [- benzene
g-hIﬁDQNﬁBFNQ&IB@ﬁ&QCHUﬁiel@Cmmeiomblnairdj‘@dheaafachl ori de) Rf

val ue: 0.38 (silica gel, nethylene chl ori de/ net hanol =

95:5) Mass spectrum (ESI ): mz = 423, 425 [ M+H]'

Thé aaka Sedliingt tbyéchYe»(e%mpﬁw elfetzy lekpéd Iéhﬂ)ﬁ My INBAVShORs
ue. 0.50 (silica cycl ohexane/ ethyl .acet ate
- route,l‘l 10Q mg, preferably 1 to 0 mg, and by oral route 1 1000 mg,

el T B S A A o B e
corgpdl)mclis( ﬁﬂfbrmlula7l prgpgre;d accordmg tg tige mventlon t%ptlonag)é

opr - u r ono- xant hi ne
Come%'fyaﬁav@ﬁ olbe7 aciive pybsyances. yf@gsabe cmv@&a@faﬁ%t@gpmrvg@u
0“????‘%&%—&% ggg@?‘?’ﬁ’g Pgl'\@afrﬁ%)s %nq%?ﬁgﬁsﬁts pegt rum E?E%ftf)r Ch
laciose, gluzase 2pErddvysthllineealiojuse, nmagnesmm stearate,
pol%\gﬁﬁgi/ﬁgﬁéo%e? % ﬁg%ﬁ@f@(&&fé‘%& X\X/Lferr)hen elrf}ethanol o-ethyl)
wa%r@Wc%ﬁollw‘éiérfs%ﬂBlﬁjl (WﬁférlpbWétmlrI@ﬁé/ P%BP RYdFyRROYyBbREr

yl 1-xant hi ne br 6roacet at e "ar e

cetygt@gyltajc@qh carbpgymethyb%ﬂu@sgforial{tgsl@@tamﬁs such as hard
- fat EEIé%l ef[n&g H?‘%tl‘(%seﬁé?@&ti% cl,on%/e“ﬁgnéﬁ ga?er(:g pP@;%JH IO[?S gﬁ'éheg_s

plain or coated tablets, capsules, powders, suspensions or suppositories.

The Examples that follow are intended to illustrate the invention:




but yl oxycar bonyl anmi no) - pi peri di n- 1- yl ] - xant hi n&® §fefugny 2007

nmg of potassium carbonate in 3 m

N, N- di net hyl f-ormam de. The reaction mxture is stirred

for five hours at anbi ent 3benperature. For working up

it is conbined with water and the precipitate forned

IS sucti flltered vvasgd with water and dried for
Pf?ﬁﬁf@ﬁ%eﬁ StArtBIEcCOPPRAdSir vi ng cupboard. Vi eld: 216

ng (94 %of theory) Mass spectrum (ESI): mz = 653

MH—|] + The foll ow ng conpounds are obtai ned

Exanwlebously to Exanple 11: (1)
1 idﬂ:netin% ';_gf‘g‘,ﬂ}&?é’}{o%e}{z\)ﬁ@t 8m\6]x nrt]ﬁ’lﬂgl }-2-oxo-ethyl)-

et Iyt

A rﬁﬁdtmé' of%%uh?rbfl} -Mlomdthb8pyiRT hnd DUEY hPeY SRINRPBASEIN O n]

& peridin - xant hi ne Mass spectrum (ESI+): m z
N, c@m:tl'[mpﬂpan*q 1s combined with 600 mg of 2-bromomethyl-

lso%hg‘%]érﬁfg{lé QEB %l‘l’éﬁl&}%ﬁ%h? QPAIHBM t&ﬂﬁ&%ltt}rez FS?(aloﬁE:Rg up

them@hbtibn Inikiure is poyrel-ditd WdtéerThe btﬁcﬂ:t@t@’ ¢ariihis! sarction
nt hi ne val ue: 0.20 (silica

d 1].-
f'"ﬂ@ﬁ “@?ge‘glﬁ@f@ﬁ@ﬁééﬁ]&jldr@et ate = 6 4) Mass spectrum

| H + (3)
Ylegl(-ﬁ( 2- {glg[r(?ét?ocﬁélg%é%nyl ) met hoxy] - phenyl } - 2- oxo- et hyl )
Rr va@lueel 59| (sillca gel, methylene chloride/methanol = 95:5)

MaFE e (e 1= AT Vol w0 50 (o111 ca

gel, cycl ohexane/ethyl acetate = 3:7) 16 February 2007

43 (4)

The fgllpwing compomiia ire obtainedh ahilegohsly \tp Fxaemyle)l- 2- oxo- e

t hyl ) - 3- net hyl -

(3ym)9t hyl - 2- %ut en-1-yl)-8-[3-(tert.-butyl oxycarbonyl am
(1)lm@ﬂegrwég§(ra ﬂieﬁﬂﬂbﬂltenxﬁm)fa-aﬂo%ﬁéntﬁﬁ@t rum (ESI+):
Mags spectum %WK&@@%@&"HMW]) met hoxy] - phenyl } - 2- oxo

-ethyl)-3-net hyl -

7-(3-nethyl-2-buten-1-yl)-8-[3-(tert.-butyl oxycarbonyl.
(2) &mww-ﬁk@ewmimbém;yl)]-&chIoro-xanthine

Mass spectrum (ESI"): m/z = 316, 318 [M+H]"

(3) 1-(2-phenyl-2-oxo-ethyl)-3-methyi-7-(2-butyn-1-yl)-8-bromo-xanthine
Mass spectrum (ESI'): m/z = 415, 417 [M+H]"

(4) 3-methyl-7-[(2-trimethylsifanyl-ethoxy)methyl]-8-bromo-xanthine
(Carried out in the presence of potassium carbonate)
Mass spectrum (ESI*): m/z = 375, 377 [M+H]"

(5) 3-methyi-7-(3-methyi-2-buten-1-yl)-8-bromo-xanthine
Mass spectrum (ESI'): m/z = 313, 315 [M+H]"

* (B) 3-methyl-7-(2,3-dimethyl-2-buten-1-yl)-8-bromo-xanthine
- Revalue: 0.43 (silica gel, methylene chioride/methanol = 9:1)
- Mass spectrum (ESI"): m/z = 327, 329 [M+H]*




xant hi ne Mass spectrum (ESI+): mz = 652 [ M+H] 46 Fepruary 2007
1- (2-{3-[ (et hoxycar bonyl ) nmet hoxy] - phenyl } - 2- oxo- et hyl
)-3-net hyl -7-(3-

met hyl - 2- but en- 1-yl ) - 8- [ 3- @oent . - but yl oxycar bonyl ani no
)-piperidin-1-yl]- xanthine Mass spectrum (ESI+): niz

= 639 [ M:H + (7)

1- (2-{2-[ (et hyl am nocar bonyl ) net hoxy] - phenyl } - 2- oxo- et

(TWJraetﬁ%EUﬁYﬂY)'utfn-ﬁ%i) -8-bromo-xanthine

-“3-(tert. - butyl oxycar bonyl am no) - pi p
Rfé!ﬁIL@ f. ﬁ@ll]ca@eltﬁhmbacm@ spectrum (ESI+): mz = 636

maddSlecst iy L) B REHPESIY et ey - ey} -2-oxo-

t hyI ) - 3- net hyl -
1-cycl opent en- 1 yl)methyl]-8-[3-(tert.-butyl oxycarbo
(8 Wof (5 ebriginn-yi)8- PmWﬁﬂihﬂle Mass spectrum

(TS ploiduit & Cortafifetlbyaiton, 1020 4 2500949 oxo- e
thlhlyag) OMIMI gel; cygiohexane/ethyt alcetatelmezchaml)l 6:3: 1)) '
2 ut ert oxycar bonyl am no) - pi pe
Mﬁlﬁsoﬁﬂ? fum gﬁ')é]nfw{i % [&VE ¥ um (ESI +3/ mz = 622
[ MtH + (10)
1-(2-{2-[ (am nocar bonyl ) net hoxy] - phenyl } - 2- oxo- et hyl ) -
(9)B-methylt 7Z-[{1¢Aclopenten-1-y)methyl]-8-bromo-xanthine

but yn-1-vyl )-8 3-(t - b l am - pi id
MaRg PR e S Ads S (e o - BoB
[MH+ --------- -- - - - ------ 16 February 2007 44
11) :
(10$ Tc@-phenylrionoeihydrBomsthyle{(H esyigl opsiméery-N 3yl paetiop]-€t hy |

7-(2- _
br%m?x%ﬁwﬁ/(%) 8-[3-(tert.-butyl oxycar bonyl am no) - pi peri d
Mass-speytrhimx@E8iM: hez M3 AT (ESI+): mz = 623

[ MtH + (12)
1- (2-{2-[ (i sopropyl oxycar bonyl ) met hoxy] - phenyl } - 2- oxo-
t4h
(R e - et R 2 putep D S remsssro i
(prodmi)cqmlta]as iagpproxl 25| Jo-of Zaisbinene Mass spectrum ( ESI +) :
Malb %pectiim 4L sz = 417, 419 pveHT

:(1 2) 1-(2-phenyl-2-oxo-ethyl)-3-methyl-7-(2-methyl-allyl)-8-bromo-xanthine
R value: 0.71 (silica gel, methylene chloride/methanol = 95:5)
Mass spectrum (ESI"): m/z = 417, 419 [M+H]"

(13) 1-(2-phenyl-2-oxo-ethyl)-3-methyl-7-(3-bromo-allyl)-8-bromo-xanthine
R value: 0.68 (silica gel, methylene chloride/methanol = 95:5)
Mass spectrum (ESI"): m/z = 481, 483, 485 [M+H]"

(14) 1-(2-phenyl-2-oxo-ethyl)-3- methyi-? [(furan-2-yl)methyl}-8-bromo-
xanthine |

" Revalue: 0.60 (silica gel, methylene chioride/methanol = 95:5)

Mass spectrum (ESI"): m/z = 443, 445 [M+H]' |




(13) 16 February 2007

1-(2-{2-[ (et hyl am nocar bonyl ) met hoxy] - phenyl } - 2- oxo- e
t hyl) - 3- net hyl - 7-

(2-butyn-1-yl)-8-[(R)-3-(tert.-butyl oxycarbonyl am no) -
pi peridin-1-yl]-xanthine Mass spectrum (ESI+): mz =

(154 %eﬂﬁ%%@pmmmw@@ shloRealy)-Saeyo xantbing. o

R %%Wlb)g %ﬂlw lr?etgylfage chiordehg tharnoOJ(ycar%onyl am no) -
qus@@ecﬁum(fsﬂ)] mlarrt487n439( pav@et]cont ai ns sone Z

i somer) Rf val ue: O 35 (silica gel, cyclohexane/ethyl
acetate/ nethanol = 5:4:1) WMss spectrum (ESI+): mz =

(16}214&2[ bﬁéﬂy’r AdR)-ethyl)-3-methyl-7- §(Z)—2~methyl -2-buten: 1 -))-8-bromo-

(et hyl am nocar bonyl ) net hoxy]™- phenyl } 0XO0- et
xamﬂzin)as rret hyl - 7-

Reey D47 8% e paithee e SRR R R 2

'Ma@gﬁgbbﬂtﬁﬂn HESIS) m/z = 431, 433 [M+H]*
' 1-(2-{2-[ (et hyl am nocar bonyl ) met hoxy] - phenyl } - 2- oxo- e

' thyI) 3- et hyl - 7-
TR S RO 2R TR TR o
xarﬁlﬁle[ MtH + (17)
Ry yléigégé%mé.ﬂgé ggf%e%{,ﬁgne'&Fﬁh‘é%élha%%?”y's}sf oxo-ethy!
Ma)QEtSP&er%H é/L)43§ thngE - but yl oxycar bonyl am no
- [

pl per - xant hine Mass spectrum (ESI+): mz
= 639 [MH—I]+ 16 February 2007 45 (18)

(183H§A%yél§erhige : I@’ét%”?) %o%aeﬁl?y?—nix{ ny se(ll:-hgnyq rBﬁtyi) EFSHE

xar(tﬁmget hyl - 2- but en- 1- yI) 8-[(S)-3-(tert.-butyl oxycarbon
yl am pi peridin-1-yl]- xanthine Mass s ectrum

R \(aim 0. 8% gilicagel metivplene chtox@)e/methanol 95.5)

'Ma% éﬁe@f&hﬁs@z‘g‘?%@m gﬁ?%@ﬁet am de Mass spectrum

1-{2-[ 2- (1- met hoxycar bonyl - et hoxy) - phenyl ] - 2- oxo- et hyl
(19 GpRHG-raeiPyk {nbenyishlRhanykb bRy aBshing per | d
(ThFM%fPﬂ'o}dé?rﬂéiﬂyﬂﬁutngélﬁh§Hﬁf~BEHﬂéﬁ§§§éé asBdrting Pridterial
for the reaction is obtained by chlorination of [(3-methyl-butyl)sulphanyl]-
- benzene with N-chloro-succinimide in carbon tetrachlioride)
Rs value: 0.38 (silica gel, methylene chioride/methanol = 95:5)
Mass spectrum (ESI*): m/z = 423, 425 [M+H]'

(20) 1,3-dimethyl-7-(2-bromo-benzyl)-8-chloro-xanthine
7 Ryvalue: 0.50 (silica gel, cyclohexane/ethy! acetate = 1:1)

| (21) 1,3-dimethyl-7-(2-chloro-benzyl)-8-chloro-xanthine
R¢ value: 0.50 (silica gel, cyclohexane/ethyl acetate = 1:1)

'_ (22) 3—cyclopr0pyl_-7-(2-butyn—1-yl)~8-bromo—xanthine




(21) 16 February 2007
1-{2-[2-(1-am nocar bonyl - et hoxy) - phenyl ] - 2- oxo- et hyl } -

3- et hyl - 7- ( 2- :
butyn-1-yl)-8-[3-(tert.-butigl oxycar bonyl am no) pi perid
in-1-yl]-xanthine Mass spectrum (ESI'): mz 622

Rs k}%@gﬂ 25@@#}{ %’Egacrjee%ﬁe@h nOXyI)L[({\\I/p[%e ﬂ%(zlgac%am de

ac%to?gn[g&gétéﬂqnﬂnchb@@@wécaahesaI5b12) oxo- et hyl } - 3- net hyl -
ut yn
Mgss- S(Reéfftl%@ﬁly)l W?ca?%ﬁ?ﬁmﬁhﬂﬁ pi peridin-1-yl]-xanth
ine Mass spectrum (ESI'): mlz = 607 [MH]' (24)
1-{2-[2-(1- et hoxycar bonyl - 1- net hyI - et hoxy) - phenyl ] -2-o0
= e b 1-yl) [ 3-( b b I
2- but y tert ut car bonyl am
o e RO e Ry e i
2- Hﬂténd ~APB.1B.ME -btﬁ\ﬁ&vqarbonulammo) mpendm 1-vl1—xanth|ne -
[(Z-Cyan thoxy-pnenyt |- met myt =7-(

63 Ingp of gmwnblyin)eahetate are added t_o a mlxtqre of 200 mg of 1-[2-(2-

oot e 2l BB Ll v s
bU@‘IdX%Cé%’Oﬁ“I?mIHM -SipeRARDY.IBRNRANY bnlRblor poxighhy !
carbongte— in-3/my I\BNfd?.m(atteﬂformamm omecmabbuy extiune Js stirpest fod

fi V(% Eglﬂnggt] X@ f{?ﬁoe%r%iﬂee bﬁ%r%ﬂ;%rkmg up :t IS com%ic’ne%owﬁftl Water

andﬂﬁ] @lle(ci;ﬂ[fatze Ld@tmewl iS UBAGY fikereaNvabheANitR-watbFBhA YrisdJor
u

thrge POBES[@H%Q Erip, tg@@mn@ﬁyﬁb@%@nyl ani no) - pi peri din-1-yl |

mai n product when
Y‘Gﬁ?ﬁ‘%ﬁ%%%“ﬁ%@il ) - 2" ono- e?hyl ] - 3- et hyl - |
Mags cpebmn(ESI )1 )n/B=[653([rH] - but yl oxycar bonyl ami no) - pi

peridin-1-yl]-xanthine is reacted with
1-chl oro- 3 3- di net hyl - but an- 2- one) Mass spectrum

The:ﬁlﬁfﬁl'gv%r}g 8%53% enyﬁsga r&e 0XO0- e )“O EX&Imﬁ?”? (3-net.
hyl - 2- buten 1-yl)-8-[3_

(1) QV@F@X[EQ?]uw%g)gocn%li)boqxoxy']qp Oe)nyﬁ 2D oxo e hyf) 3-methyl-7-(3-

methyl-2-buten-1-yl)-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yl}-

xanthine
‘Mass spectrum (ESI"): m/z = 624 [M+H]"

(2} 1-(2-{3-[(methyisulphanyl)methoxy]-phenyl}-2-oxo-ethyl)-3-methyl-7-(3-
methyl-2-buten-1-yl)-8-[3-(tert.-butyloxycarbonylamino)- pzperldln 1-yl]-

. xanthine

Ry value: 0.20 (silica gel, cyclohexane/ethyl acetate = 6:4)
Mass spectrum (ESI*): m/z = 627 [M+HJ"

(3) 1-(2-{3-[(ethoxycarbonyl)methoxy]-phenyl}-2-oxo-ethyl)-3-methyi-7- ~(3-
| ‘methyi-2-buten-1-yi)-8-[3-(tert. —butyloxycarbonylammo)—plpend|n 'I—yl}
xanthine

~R¢value: 050 (silica gel, cyclohexane/ethy! acetate = 3:7)




1.30 g of 3-tert.-butyl oxycarbonyl am no- pi peri @ hebrapry 2007
added to a m xture of 2.51 g of

1-[ 2- (2- hydr oxy- phenyl ) - 2- oxo- et hyl ] - 3- net hyl - 7- ( 3- net

hyl - 2- buten- 1-yl)-8-chl or?3xant hi ne and 880 ng of

sodi um carbonate in 8 m o di met hyl sul phoxi de. The
reaction mxture is stirred for 18 hours at 60C. For
working up it is conbined with water and the

p ipitate forned | s cthon ., filtered. T l
@B eR S b SaRl B R ML E gy b€yt
(3-ARdtHYIL2Buteh-1 @l)@-}?-ﬁéﬁ[—bﬁ@ﬂm}&b KONy ldniina}-pipafidin-1-yi}-

evaporated down. The flask residue is chromatographed
xapfhingugh a silica gel colum with cycl ohexane/ et hyl

ady.t o 1 aant. Yield: 2.56 g (91 %
M%%%{H?é’gr}’ﬁ &%\)%Is)s'tng%ec r%ﬂ‘?f%&l "Y: mlz = 567 [ MtH]' The
fol |l owi ng conpounds are obtai ned anal ogously to

(5)5{(—@{%&5147@@&1%%9@rbgmsl,lmemwyp5'eeyl}§=q>i0e¢thy0ﬁ>cmﬂ*a&-
7-@3@%@&&%@&?&%@%{?3{5 rﬁ%ﬂ%t@%ﬂa'rﬁw@mwﬁ-&@éﬁin-1 yi-

xadth{rie net hyl - 2- oxo- 2- phenyl - et hyl ) - 3- net hyl - 7- ( 3- net hyl
- 2-but en- 1.yl ) 8- [ 3- .

Ma(s[sesrqe_cﬁym @%‘x&é‘%{%ﬁoﬁ% B¥HHD) - pi peri di n- 1-yI ] - xant hi ne
Mass spectrum (ESI'): mz = 565 [M+H] ' ----- -----
L. .- . _.I_ .16 February 2007 47

(6)31-@_{3?i(mélhQﬂma}’mmﬂ)tf@&tlb?X&)]-@i@ﬂ(&—g}@ﬁifgﬁlﬁﬂg&ﬂnmﬁﬁ%ﬂ
R B e e R ST
4

xafpged rum (ESI-): mz = 478 [MH|
1- net hyl - 3- th b I thyl]-7-(2- -b I
ags e SY i 2685 R et 1 -7 (2 evano-benzy
but yl oxycar bonyl am no) - pi peri di n-1-yl ] -xant hi ne Mass
spectrum (ESI"): mz = 552 [MH] ' (5)
(7)1t-(@B{h(etBdananesridyl) metii@agpheay Benaxd-ptd) Briateyl 7-(2-

buR/l#aw -lygﬂf(%-%gﬁgllt._-butyloxycarbonylamino)—piperidin~1—yl]-xanthine
Mass spectrum (ESI): m/z = 636 [M+H]"

(8) 1-(2-{2-[(methylaminocarbonyl)methoxy}-phenyl}-2-oxo-ethyl)-3-methyl-7-
[(1 -cyclopenten-1-ylymethyl}-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yi]-
xanthine

- Mass spectrum (EST"): m/z = 650 [M+H]"

(9) 1-(2-{2-[(methylaminocarbonyl)methoxy}-phenyl}-2-oxo-ethyl)-3-methyl-7-
(2-butyn-1-y1)-8-[3~(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine
Mass spectrum (ES{"): m/z = 622 [M+H]"

(10) 1-(2-{2-[(aminocarbonyl)methoxy}-phenyl}-2-oxo-ethyl)-3-methyl-7-(2-
- butyn-1-yl)-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine
- Mass spectrum (ESI*): m/z = 608 [M+H]" '




amino)-piperid i n-1-yl]-xanthine Mass spect r ififebruary 2007
(BESI'): mz =519 [MtH' (6)

1- met hyl - 3- (2- propyn-1-yl)-7-(2-cyano-benzyl )-8-[3-(te
rt.-butyl oxycarbonyl - amipg)-piperid

i n-1-yl]-xanthine Mass spectrum (ESI'): mlz = 518

MeH] - (7)
(11 ,[l Ap2-{2sKmethaxysadopyhmethaxy] etenyl-230xeetip)-Fnieghwet 3

butyp P e ot b Ricarpany Ayna BB AN YIRS, ni ne
Mabk$é s}zsébllﬁ@m &S15: (rﬁz Eigos @At I\}acyd ohexane/ et hyl

acet at e/ net hanol = 7:2:1) ss spectrum (ESI'"): mz =
596 [MtH ' (8)

G e T e e i e
(3- mdb!a‘wl mea:tbnmfyIOJBS[B (tert. rﬂatylex&jé@rbbww}r\mtﬁ)gmpendm -1-yl}-
xar%hl éef?enyl -oxo-ethyl)-3-nethyl-7-(2-butyn-1-yl)-8-[

+| di n- 1-yl]-xanthine Mass
M STy e o BT\ el (10)

1-[2-(2-nitro-phenyl) - 2 0XO- ethyl] 3-methyl - 7- (3-nethy

(13) 1 3zrd el dradiapamstbpdmhery 2o sty v
(2- HthgNﬂ' *"?\’;E {ORPE-({est. lb&;ﬂo%eiarbéuﬂbﬁhﬁaggmsémuhw-yqi&aﬁwrﬂe

sS _spectrum
Maﬁspa@rgm&@’r) ﬂJéZF [M+H]
1- met hyl - 3- phenyl - 7- (2- cyano- benzyl ) - 8-[ 3- (tert. - butyl
oxycar bonyl am no) - piperidi n-1-yl]-xanthi ne Mass
(143 IOE(Qt{QL{l(i’néEﬁIa'rhmoﬁéﬂaoﬂy@ﬁf&th&@]ﬂphehgﬂﬁ—oxo ethyl) 3-methyl-7-
itro 3() 2- 0xo0-eth met h 53 met hy
((E}-Zéltg%@-ényikss[ﬁj(t%t utyloxycarbonylam:no)-plperr in- 1-yl -xanthine

(pr(g%ﬁicég{éﬁgomg% ;,ébm@fnfar bonyl ami no) - pi peri di n-1-yl]-x

ss spectrum (ESI+): mz = 596. [MH] + (13)
Re virlji€:d) . Bh dsilica gely tyctehaxdrie/8thykabgtate/metharet Fy3:42)but en

Ma%%ﬁé%%‘k@?&(%i’h%%‘ﬁ@ﬁly!*ﬁéﬂ di n- 1-yl ] - xant hi ne ni xed

with 1 -[(1,4-dihydro-

(15) 1-(2-{2-[(ethylaminocarbonyl)methoxy]-phenyl}-2-oxo-ethyl)-3-methyl-7-
(2-butyn-1-yl)-8-[(S)-3-(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine
Mass spectrum (ESI"): m/z = 636 [M+H]"

(18) 1-(2-{2-[(methylaminocarbonyl)methoxyl-phenyl}-2-oxo- éthyl) 3-methyl-7-
 (2-butyn-1-y)-8-[(S)-3-(tert.-butyloxycarbonylamino)- plpendin 1-yl]-xanth|ne
Mass spectrum (ESI"): m/z = 622 [M+H]"

(17} 1-(2-{2-[(methoxycarbonylymethoxy}-phenyl}-2-oxo-ethyl)-3-methyl-7-(3-
methyi-2-buten- 1-yl) 8-[3-(tert.-butyloxycarbonylamino)- plpendm 1-yl}-
xanthine '

Mass spectrum (EST’): m/z = 639 [M+H]"




ci nnol i n-4-yl ) met hyl ] - 3- met hyl - 7- ( 3- net hyl - 2- bif Eebryary 2007
[)-8-[3-(tert.- butyl oxycarbonylam i no)-piperid
in-1-yi]-xanth ine Rf value: 0.62 (silica gel, ethyl
acetate) (14) 45

1- ({4-oxo0-3-[(2-trimethylsilanyl-ethoxy)methyl]-3, 4-di

Eigiraedih ﬁﬂwmareow%tmwl Dheulore s meyET-
(3-methy1rg1bme@.xmarang Iamért, @Jtyl@:'x?@érb@nwanﬂnd)l-ﬂlféﬁtﬂmm -yl
|ne (Carried out with potassium carbonate in
nce of Hunig base) Rf value: 0.27 (silica gel,

Ma%%fgp%%%@pﬁﬁ Yr{l ac%ghﬁ_mrl 1) Mass spectrum (ESI +):

1-[ (i soquinolin-3-yl)nethyl]-3-nethyl-7-(3-nmethyl-2-bu
ten-1-yl)-8-[3-(tert.- but onycarbonylan1|no) pi perid

“%r?-@?F?tyk@Pﬁ'?ﬁ’Wé'l\hPtW&PG%aW 81 (silica gel, ethyl

Ma%g;‘stp%t;g-gﬁ,emql w%i-tgﬂ Vi+4j*3) Mass spectrum (ESI+):

1- [(3 nmet hyl - 4- oxo- 3, 4- dlhydro pht hal azi n-1-yl ) net hyl ]

Reg 8s Lo St R e LY L STAVE P

butyfL149n-8933@et. Sbut}/%ﬁygé‘rbon%hhﬁéﬁﬁgeridm -1- yl]-xar51th5|r)16

chl of ' de/ met hanol / conc. agueous
Maspspectim((ESIM)) m/nEL3T BOBH] MH]® - ------ --- ---
----------- 16 February 2007 49 (17)
3- rrethyl 7-(2,3-dinmethyl -2-buten-1-yl)-8-[3-(tert.-but
21y I10pra{11b@fmmo@m5m9w-emd;@wﬁen§2yd>ao AR Y- ﬁﬁzﬂéﬁﬁr— i_ed

ot assi um car bonat e) val ue: é1 ilica

bUfg{@H-ylh‘&ﬁ%"y(l’f%ﬁebl&hlloequ?afépﬁﬂﬁﬁufﬂ@kpiﬁea@ﬂﬂ yi]waa ine
LG MEH] + (118
Ma%%@%“‘{ﬂ-"% ?{5) Wlﬂ@yw | 3H](t eSt 2butyl oxycar bonyl

am no) - pi peridin-1- yl]-xanthine

Mass

(22) 2~(Z-acetyl-phenoxy)-N—methyI-acetamide
Mass spectrum (ESI*): m/z = 208 [M+H]"

(23) 1-{2-[2-(2-ox0-propoxy)-phenyl]-2-oxo-ethyl}-3-methyl-7-(2-butyn-1-yl)-8-
[3-(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine
- Mass spectrum (ESI"): m/z = 607 [M+H]"

(24) 1-{2-{2-(1-ethoxycarbonyl-1-methyl-ethoxy)-phenyl]-2-oxo-ethyl}-3-
methyl-7-(2-butyn-1-yl)-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yi]-
xanthine

Mass spectrum (ESI*): m/z = 665 [M+H]"

(25) 1-{2-[2-cyanomethoxy-phenyl]-2-oxo-ethyl}-3-methyl-7-(2-butyn-1-yl)-8-
[3-(tert.-butyloxycarbonylamino)-piperidin-1-yi]-xanthine
Mass spectrum (ESI): m/z = 590 [M+H]"

(26) 1—(2—{2—[(methylsuIphanyl)methoxy]—phenyl}-2-oxo-ethyI)—3—methyl-7-(2- |
: butyn-‘I-yl)-8~[3~(tert.—_butyloxycarbonylamino).—piperidin—1—yl]~xanthine




(Carried out with potassiumcarbonate) Meltingf pehragry 2007
235-237C Mass spectrum (ESI "): mz = 417 [ M+H + (19)
1-[(quinolin-4-yl)nmethyl]-3-nethyl-7-(2-butyn-1-yl)-8-
[3-(tert.- butyl oxycar bonylgm no) - pi perid
in-1-yl]-xanthine (Carried out with potassium

| car bonat e a . 36 ilica gel, ethyl acetate)
Magsssp é'Hg &Eﬁtk E@J|Z+3 61?0n{'Y'+|E‘(1§58 [ MeH] + ( 20)
1-[ (i soquinolin-1-yl)nethyl]-3-methyl-7-(2-butyn-1-yl)
-8-[3-(tert. -
(2Hut E?[Edi(@rtdlmwnytm]nyljd)ermoﬁﬂahﬁﬂ -pHrbethvi}-3-amathyine (2-butyn-1-

d i I 0 0.71
D GEE R R N S T T SRl

(Famp&Pad Metih prédidot when 1 [2 (2-hydroxy- pheny_/) -2-oxo-ethyl}-3- methyl—
1-[(isoquinolin-1-yl)nmethyl]-3-nmeth

7-2yputys-1pd)- §t[af(tert butyloxycarbonylamlno) -piperi m-?—yl]—xall:th?nne- is

re ey WL BB ARt Eo b fs atygf ?ﬁ?t pr oduct
. j n-a*&go G Al 0. 24
_Meggssﬁp?’égg&g Ie)i(ﬁ;i/fl2 a%ae?g\tﬂglﬂg)ets?g}s[etm et \ﬁgr US 1:1)

Mass spectrum (ESI ): mz = 560 [ M+tH] + (22)

Ex yl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-butyl oxycarb
“U%fﬁ?%'mno) pi peridin- 1-yl]-xanthine (Carried out with

1- [Ee(ﬂd‘wrw—plamrhdﬁﬁtc&b étﬁylﬂ@hmeﬁy}—?%%etfﬁ@-ZRﬁut&aHuﬂ) 8-[3-

0. 4 SI i e hﬁn t]e Mass spectrum
te erl mr‘iw -xanthine
7 I
S0 S SRR

2. E]dog ab $i{2+(2-doydbotyapkgnyl)-2-oxo-ethyl]-3~-methyl-7-(3-methyl-2-buten-
1-yl)-8-chloro-xanthine and 880 mg of sodium.carbonate in 8 m| of

. dimethylsulphoxide. The reaction mixture is stirred for 18 hours at 60°C. For
working up it is combined with water and thé precipitate formed is suction
filtered. The solid crude product is dissolved in ethyl acetate, the solution is
dried over magnesium sulphate and evaporated down. The flask residue is |
chromatographed through a silica gel column with cyclohexane/ethyl acetate
(10:1 to 1:1) as eluant.

Yield: 2.56 g (91 % of theory)

Mass spectrum (ESI): m/z = 567 [M+H]"

The following compounds are obtained analogously to Example lli:

(1) 3-methyl-7-(3-methyl-2-buten-1-yi)-8-{3-(tert.-butyloxycarbonylamino)-
piperidin-1-yl}-xanthine
Mass spectrum (ESI ): m/z =433 [M+HT

(2) 1-(1-methyl-2-ox0-2-phenyl-ethyl)-3-methyl-7-(3- methyl—2 buten-1-yl)-8- [3—
(tert. butyloxycarbonyiamlno) piperidin- 1-y|]—xanth|ne _
Mass spectrum (ESI'): m/z = 565 [M+H]"




Rf value: 0.64 (silica gel, ethyl acetate) Mag6 February 2007
spectrum (ESI"): mz = 417 [M:H ' (24)

3-methyl -7-((E)-2-buten-1-yl)-8-[(S)-3-(tert.-butyl oxy

car bonyl ami no) - pi peridin-47yl]-xanthi ne (product

contai ns approx. 15 %of Z isonmer) Rf value: O. 35

_ (3)g§p EAC tﬁﬂrﬁ?E%Y%/ Cb%&iy)ffg-i\/i—fef%lﬁtﬁg eytg%rt?on_ylamlr?o) p:pendln-

1-yI-xamithine- 7- ((E) - 2 but en- 1- yI) [(R-3-(tert.-butyl oxy
car bonyl am no) - peridin-1-yl ] xant hi ne & roduct
Ry ¥alieal o @ﬂlﬁa@@i gth%ew chlpdsfaethagol7=9:0e: 0. 35
| y h hyl acetate = 3:7) Mass
Ma{s?%eé ter%ﬁ”&ﬂgﬁﬁ o s %ﬁﬁgﬁ[ MrH ' ( 26)
1- [2 (2 hydr oxy- phenyl) .2- 0x0-et hyl ] -3-net hyl - 7- ( 2- but

(M bt Eo R aromy Derstd) 7 2 enarteney i B ne

Wcéﬂﬁﬁ%ﬂnﬂhgﬁﬁwe}lmﬁ é/)J'xa'?ﬁIJhnyl[aiWS rret( ﬁ;I) 7-[(1-cycl

| Masp@meetrum(ESI) mfz = 552 [M+H]"
yl)methyl]-8-[3-(tert.-butyl oxycarbonyl am no) - pi peri di
n-1-yl]- xanthine Mass spectrum (ESI'): mz = 578

5 [1MHEﬂth K& anomethyl-7-(2-¢ ano~benz )-83- tert but oxycarbonyi-
( ) ¥1 - 2- oxoyet r(1yl - 3- et h{/l); ( 1-cyc op‘énten y1

arrwg).—mpﬁqth Bylj-3anthine
o] ] - pi idin-1-yl]- t hin
Meoh SBESti sy B RO MMIPLLS Phas” 16 Lebrvary

2007 51 (29)

1-[ 2-(2-hydrox he -7-1(1-c
®)Jd- ([;}gggﬁlé—]élprops{(n%-yl)); 82—cyano benzy){)-g-[s -(tert.- butyloxyE:;(;irbon){/I—

- but yl oxycar bonyl am no) - pi peri di
anﬁﬁ&f"fﬁ??ﬂélh 18¥1|F Hath etss spectrum (ESI"): mz = 579
MafstvisHECtr0B0EST): m/z 518 [M+H]"
- 1-nethyl - 3-i sopropyl - 7- (2- cyano- benzyl ) -8-[ 3-(tert. -
but yl oxycar bonyl am no) - pi peri di n-1-yl]-xant hine Mass

(7) SIPRC3-Hiffol Fhalnyl)-2-Bké-ethyBRZ-nhdthid-7-(3-methyl-2-buten-1-y1)-8-[3-
(tert.-butyloxycarbonylamino)-piperidin-1-yi]-xanthine

Rs value: 0.25 (silica gel, cyclohexane/ethyl acetate/methanol = 7:2:1)

Mass spectrum (ESI"): m/z = 596 [M+H]"

~(8) 1-methyl-3-(2-propen-1-yl)-7-(2-cyano-benzyl)-8-[3-(tert.-butyloxycarbonyi-
amino)-piperidin-1-yl}-xanthine
Mass spectrum (ESI"): m/z = 520 [M+H]"

(9) 1-(2-phenyl-2-oxo-ethyl)-3-methyl-7-(2-butyn-1-yl)-8-[3-(tert.-
- butyloxycarbonylamino)-piperidin~1-yl}-xanthine
Mass spectrum (ESI*): m/z = 535 [M+H]"

(10) 1-[2-(2-nitro-phenyl)-2-oxo-ethyl]-3-methyl-7-(3-methyl-2-buten-1-y1)-8-[3-
(tert.-butyloxycarbonylamino)-piperidin-1-ylj-xanthine '
- Revalue: 0.52 (silica gel, cyclohexane/ethyl acetate = 3.7)

- Mass spectrum (ESI): m/z = 596 [M+H]"




1) 16 February 2007
[ - (2- hydr oxy- phenyl ) - 2- oxo0-et hyl ] -3-net hyl - 7- ( 2- but
1-yl ) 8-[3-(tert.
butyl oxycar bonyl ami no) pi péBi di n-1-yl ]-xant hine Mass
spectrum (ESI"): mz = 551 [MH]' (32)
1-[2-(2-am no- phenyl)-2-oxo-ethyl]-3-nmethyl-7-((E)-2-b
uten-1-yl)-8-[ 3-
(11X entethyl-phenylca(D oygnabenn)i)-pi ptaridibntylowdarb@yidim)-
.&o%glgict c%glt_.al ns approx. 10 % of Z isomer) Rf val ue:
PigEr HMx@hige) | cycl ohexane/ ethyl acetate =1:1)
3 #7552 [MHH]' (33)
M 1-( épﬁgm/ EElil;]i]’rm!a?ket ﬁ5ﬂl‘@l Jret hyl - 7- ((E) - 2- but en- 1-yl)
-8-[3-(tert.-butyl oxy-

R AR e bR B B8R .

[(?Eﬁgtebt b@ﬁ/bﬁgﬁ?&%ﬂ{élﬁhﬂﬁo) ﬁ@é}ldln 1- yl]—]xanthrlr%? hyl - 7 2- but

M@&&spe;ﬁir}me B! ﬁ)n:u’z % [t
(tert.-butyl oxycarbonyl am no) - pi peri di n-1-yl ] - xant hi ne
(35)

(13)5 {u tggﬁwa?hymwxuembwhﬁeﬂ%ﬂm@ -Riethyl-R=utart hy)-843((dr.= 2
bUM@WF“QﬂMﬂ%‘??L‘QM%‘HW -Allnenthing evixad hwt:tﬂyﬂ(] Axdifydone

mrﬁ-’%ﬁg’ug g&ﬁm]cy heXah gﬁe?ﬂgy%@g{' g £ @%ﬁo'\/ass

butypheg/catonyBshing)-pipezidin-558-Xavthihe (36)
Rf&ﬁh% @%zh%“%%&lp?tgﬁﬂ (.)eta?teoxo et hyl ] -3-net hyl - 7- ( 2- but

(tert.-butyl oxycarbonyl am no) - pi peri di n-1-yl ] - xant hi ne
16 February 2007 52 Mass spectrum (ESI'): mz = 551
(14)M-(-o ¥(2 -trimethylsilanyl-ethoxy)methyl}-3,4-dihydro-phthalazin-1-

yijiek @1)§§'§?ﬁ'}§{ﬂ°{-§-ﬁ”&h?/lfbuf‘en? ¥ ds Relet hy! - 7- (2- butyn
buf%wbapbmgrahﬂnw pmeﬁah-miyqa{dnm.ﬁel yl]-xanthine Rf

val ue: sillca , methyl ene chloride/ methanol =

(Caysied)oumdth é%&lumrﬁa(rE@natp in fite peesenge PRGN basy)

(3
1-
yn

Ry ﬂ;@l{:_é;@.ggpéﬂ{;%ﬁé[,) DemAEXarte/Rg1 §hbwtd =34t hyl - 7- (3- met

Mass spectrum (ESI"): m/z = 720 [M+H]"

(15) 1-[(isoquinolin-3-yl)methyl]-3-methyl-7-(3-methyl-2-buten- 1-y|) -8-{3-(tert.-

butyloxycarbonylamino)-piperidin-1-yl]-xanthine
Ry value: 0.31 (silica gel, ethyl acetate/petroleum ether = 7:3)
Mass spectrum (ESI'): m/z = 574 [M+H]"

(16) 1-{(3-methyl-4-oxo0-3,4-dihydro-phthalazin-1-yl)methyl}-3-methyl-7-(3-

| methyl-2-buten-1-yl)-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yl}-

xanthine
Ry value: 0.45 (silica gel, methylene chloride/methanol/conc. aqueous

ammonia = 95:5)

‘Mass spectrum (ESI): m/z = 605 [M+_H]+_




-1-yl]-xant hine Mass spectrum (ESI'): mz = 567
MeH T (39) - |
1- (2- phenyl - 2- oxo- et hyl ) - 34Bet hyl - 7- (2- butyn-1-yl ) - 8-
(R -3-(tert.-butyl oxy-

(TR SR G o o DU By MRS BRI

pipridigt-hyl]>3mitigidet ri met hyl si | anyl et hoxy) nmet hyl ] -7-(2-cy
ano- benzy

(Cﬁrf'ﬁF’tou-tHﬂmgﬁ‘%ﬁlﬂﬁbﬁfypﬁﬁﬁ%o) pi peri di n-1-yl]-xant hi ne

Re }fAas: gagc(gn.ggdﬁ?ﬁhﬁw %clgorﬁ%%sn{ewﬁlqol L4dx)
Mass (spectrunb(tﬁ&‘yll“bnyzavr%?lWaHi no) -
pi peridin-1-yl]-xanthine (Carried out with potaSS| um
car bonat e) Rf value: 0.52 (silica gel, ethyl acetate)
(1 =5 thenyt Hﬂjtgﬁgf-g -I%-/qﬁ-(%erf Elo&%é'l%agn%ﬁqtgo)-plpendm 1-
yil-xgathjneer t . -

ot Y ARAHAREGEORRE 1) cre Uh or el mot hanol =
Meﬂ o 3B5- 237°C
2- phenyl - 2- oxo- et h ZMB met hyl - 7- (3-bronmo-al l'yl) - 8-

Mapsspeéwrn(ﬁﬁjt rrv&ycﬂa
i no) - pi peridin-1-yl]- xanthlne Rf value: 0.22 (silica
gel, nethylene chloride/methanol = 95:5) Mass

(195 Hel¢uitoNr-ESH)methy] 3-medii-7-@oButl M-y )-816-Eeabr uar y

2007 gs (44). L .
butyloxycyhepylaniing)Birerifin-J-yi-5aetHye- 7- [ (f ur an- 2- yI ) net hy
(C rhe@ oh?mﬁthﬁ{)dtas ium carS)ona e

| oxyca am no) - pi pérldln 1-yl]-xanthine Rf
RfvailJe:eG 36 (amc@glel ietiayl gekiatelt hyl ene chl ori de/ met hanol =

95: 5) [(45) . _ .
Mags FE%’%‘% F o4z 5387 MShet nyl - 7- (2-chl oro-al 1yl )-8
[3 (tert.- butyl oxycarbonyl am no) pi perid
1-yl]- xanthlneRfvaIue 0.49 (silica gel

(ZOhét[ﬂyowaow1ovl)ra@mﬁﬁameﬁwl-? @sbatyn-tvild$-[Spiéert.r um
but&l‘é§ycgrbom/lémmé)sgl’peﬁg% { W'_xuanthme

(Carried out with potassium carbonate)

8-[(S)-3-(tert.-b utyl oxycarbonyl am i no) - pi per il@ February 2007
in
[

Rf value: 0.71 (silica gel, ethyl acetate)
Mass spectrum (ESI™): m/z = 558 [M+H]"

@21 1-[(isoquinolin-1-yl)methyl]-3-methyl-7-((E)-2-buten-1-yl)-8-[3-(tert -
butyloxycarbonylamino)-piperidin-1-yl}-xanthine

- (Carried out with potassium carbonate; the product contains approx. 20 % of
Z isomer)

R¢ value: 0.24 (silica gel, ethyl acetate/petroleum ether = 1:1)

 Mass spectrum (ESI"): m/z = 560 [M+H]*

(22) 3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-butyloxycarbonylamino)-piperidin-
1-yl}-xanthine |

. (Carried out with potassium carbonate) .




(46) 16 February 2007
1- (2- phenyl - 2- oxo-et hyl ) -3-net hyl -7-(2-butyn-1-yl)-8-]
(S)-3-(tert.-butyl oxy- carbonylam i no)-piperid
in-1-yl]-xanth ine Mass spe@trum (ESI+): mz = 535

[ MtH + (47)

Re ﬁ'ﬁ"ﬁei% é%;ﬁagghgg[ h)eé%l_(l)éc%'té}é?' ethyl]-3-nmethyl-7-((E)-2-b

Massapgectront (5 SIXy e@z Bofryt INFHY) - pi peri di n-1-yl ] - xant hi ne
Rf value:. 0.40 (silica gel, cyclohexane/ethyl acetate
= 4:6) Mass spectrum (ESI+): nmlz = 552 [I\/H-H]+(48)

AL LS ASFNG Wiy o

—yl]ma)ntplnperl d in-1-yl]-xanthine Rf value: 0.50 (silica
/ et te = 1:2) (49
(Cgff'ﬁéct‘é"\ﬂi P ggﬁeﬁwg@%&% aetehy|]-32 m(et hgu ~7-((E)-2-b

Ry Uéiﬁ@ Q‘E‘Ml (%srh%a Ryl acetate)
(tert yl oxycar bonyl am no) pi peridin-1-yl]-xanthine

Masasmegtremcrﬁﬁhx B8 74 ThiM+H]'582 [M+I—|] + (50)

- 1-12-(2- nltro 3- net hoxy- phenyl ) - 2- oxo- et hyl ] - 3- net hyl -
7- (3- net hyl -

‘(24)l3~ﬁfét 17 O(E§2Ll§’utéhﬂltﬂ) BQ(J‘QVBQM( léngﬂﬁwcéfﬂ:drﬁﬂarﬁlr@?f id

-xant hi ne Mass spectrum mz = 626
plppmiq- V{lsanthine _ _
(prédﬁgtdéo%’tﬁﬁg a%plcfxz'ﬁér%%?tfi%l)ﬁielrf‘nyl -ethoxy) met hyl ] - 2, 3-
R b@lneoomz(eiheé'g)el }cyE}ohéQa@éﬁeth?«l acotatehy:77- ( 3- met hyl -
7 3 8:[3-(tert but.yl oxycar bonyl am
Maswoestrﬁ@r Efin- mﬂm%?aﬂ\ﬂhH]ne Mass spectrum (ESI'):
mz = 738 [ MtH + 16 February 2007 54 (52)
1- (2- phenyl - 2-oxo-ethyl)-3-nethyl -7-((2)-2-net hyl - 2-bu
(25) Sambttyi7-§E]-2-buten-1-yl)-8-[(R)-3-(tert.-butyloxycarbonylamino)-
ut vl 9% car bonyl am no) - pi peri di n-1-yl ]-xant hi ne
p'p&fg\?a?'lyg %‘ﬂlf% (sili cZ\ gel , )rreghgl ene /]

| pr@Bu&Edo%ﬁudIH@bng&J 15 %%f@lsbvﬁﬁ) spectrum (ESI+): iz
Rr valpe:- %ﬁér(;alhcag@k@yefphgaxan@' gteyimoetate { EY) 2- net hyl - 2- bu

Ma%ggf)%?%gut%‘% y{:nér b(ﬁ?}gj%%) - pi peri di n-1-ylj-xanthine

Mass spectrum (ESI+): mz = 551 [M+H] +

| (26) 1-[2~(2-hydroxy-phenyl)-2-oxo-ethyl]-3-methyl-7-(2-butyn-1-y1)-8-[(R)-3-
(tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine

Mass spectrum (ESI"): m/z = 551 [M+H]"

(27) 1-]2-(2-amino-phenyl)-2-oxo-ethyl}-3-methyl-7-[(1-cyclopenten-1-
. ylymethyl}-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yi]-xanthine
Mass spectrum (ESI*): m/z = 578 [M+H]"

(28) 1-(2- phenyl 2-oxo-ethyl)-3-methyl-7-[{1-cyclopenten- 1—y|)methyl] 8-{3-
({tert.- butyloxycarbonylammo) piperidin-1-yl]-xanthine :
- Mass spectrum (ESI"): mfz = 563 [M+H]"




(54) 16 February 2007

1-(2-{2-0x0-3-[(2-tri methyl si |l anyl - et hoxy) net hyl ] - 2, 3-
di hydr o-
benﬁooxazol 4- yI} 2- oxo-ethyl)-3-nmethyl - 7- (2 butyn-1-y
[)-8-[3-(tert.
rbon |d| - xant hi ne
@) b2 Bl Al i e Bl bt e SoReenctn at e
yl)metll%/l']-)S JBaSrt SPAGIdxy Bafblen Ib}mnﬂj Elpena%zﬂyf]"ﬂéh thihe>)
dlfluoro benzo 3] di oxol - - 0x0- et hyl ]
Masgsp@@ﬂ}m (ES{2- mviz 7579 [ +H]
1-yl)-8-[(R)-3-(tert.-butyl oxycarbonyl am
no) - pi peri di n-1-yl]-xanthine Mass spectrum (ESI+): niz
(30?1fri:étl’{%/NBh’édpr6§§l)7—(2—cyano—benzyl) -8-[3-(tert.-
di f 1 uoro-benzo[ 1, 3] di oxol -4-yl)-2-o0xo0-et hyl ]
butylgxu@qrhgnyian‘(l@o)uyp%dm ‘I—yl]—xanthme

ek gt ey 10

[MH + (57) 1-[(1- meth | 1

ENCURHEE e e b rapﬁbvhgm T BBt
 butfoxyrtiSnyiBmifo)Fbbrig- ﬁyi] xaffEhifly! ene o

chlori de/ ss spectrum (ESI +):
Massspgotmih {EGE$) m/z = 551 [M+H]"
1- [(qU|noI|n 3- yI)nethyI] 3-nmet hyl - 7- (2-butyn-1-yl)- 8-
[3-(tert.
(32P1111[21(Q)Qh@“ﬂbei)aZIbﬂ@-)eﬂWIFgfrh&hW i(gé)lz-zsafamﬂ% -8-4%-
val ue : silica gel acet Mass spectrum
(ter(mthywlzo&ylawq)m'pﬁndlma Mﬂuﬂnnae 2007 55 (59)

(pro]c{r.{& %0',(.‘}%?[]3 ?pﬁ}g% Jl@}%/ggkl?g&%eﬂm no) - 14 i ndol - 2-yl ] et h

Ry \Aawazmze I/d:l)caB%éBcde@héxal’fwémh/DMﬂebﬂﬂY) ami no) - pi perid
val ue: 0.40 (silica gel,

. Maife‘éﬁ’%ﬁt%%('éﬁhérmézt ﬁ)5l52e[%'t"§t e = 1:1) Mass spectrum
(ESI'): mz = 646 [M-H' (60)
1-[(2-methyl -1-[(2-trinmet hyl silanyl-ethoxy)methyl]-1 .
(33)—H-kﬁ@1piﬁnyi—2#@xo#et5yl) 3-methyt|)—7 -((E)-2- bultc)an §~3EI)38—([3*(tert —bbutylc))l(y-
utyn-1 tert ut
car%g{iy l%’ ] IRFH "yl]p?‘ o nyl yl}/ xant hi ne (i xed d
(prd@utchcdntb(r% éﬁirﬁi(' 25394 bBztgdmBHhy! sil anyl - _
et hoxy J - 3Hbenzoi m dazol - 5-yl) et hyl ] - 3- met hyl -
Maszwmacmmeél [|fzg= 537 [M+H]"

(34) 1-[2-(2-hydroxy-phenyl)-2-oxo-ethyl}-3-methyl-7-(2-butyn-1-y1)-8-[(R)-3-
(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine

(35) 1-[2-(2-hydroxy-phenyl)-2-oxo-ethyl}-3-methyl-7-((E)-2-buten-1-yl)-8-[3-
- (tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine

(product contains some Z isomer)

Rr value: 0.30 (silica gel, cyclohexane/ethyl acetate = 4:6)

._Mass spectrum (ESI"): m/z = 553 [M+H]"

' _(36) 1-[2-(2-hydroxy-phenyl)-2-oxo-ethyl]-3-methyl-7-(2- butyn 1—y|) 8-(S)-3- |

' ] (tert. -butyloxycarbonylamlno) -piperidin- 1-y1] xanthlne :




(tert.-butyl oxycarbonyl am i no) - pi perid 16 February 2007
in-1-yl]-xanthine) Rf- value: 0.15 (silica gel, ethyl
acetate) Mass spectrum (ESI'): mz = 691 [ MtH] + (61)

1-[2- (qui nol i n-8-y| -]1-2-oxbzet hyl ] -3-net hyl -7-(2-butyn
-1-yl)-8- [3 (tert but yl oxy- car bonyl am

Nale e Rf value: 0.35 (silica
Ma&as)peﬁkﬁ Eglﬂg E'i'{% ?%@W@ﬂf‘ anol = 95:5) I\/Bsg

spectrum (ESI'"): mz = 586 [ MtH]' (62) '

1-[(1-] 2tr|rrethlsrlanyl et hoxy) net hyl ] -
(3'rl%1b[én(2oammrapbenﬁ§/ -Ztoxeethyl] ]&methyda{Th(ﬁl-bwtyr(r-z -)-8-[3-(tert.-

oul{iegibrbAing Rl S L iR Dony! am no)-pipertd

R¢ vallié36 [502(smr:arg@r hﬁémglemydm@rdmmrrm&ﬂ 95:8H benzoi m
i dazol - (Eé)ﬁ thI - -rrethl)_/ll- (2-b

Maﬁﬁwﬁewym nf)srrrlgewSO M+H]"
but yl oxycar bonyl am no) - pi peridin-1-yl]-xanthine) Rf
value: 0.23 (silica gel, ethyl acetate) Mass spectrum

(380 EW—hWrﬁxy—pﬁéﬁleMoﬁeﬂﬁH)B methyl-7-(3-methyl-2-buten-1-yl)- -

s BB S o T M= Y1 -7 (2
Vel S B T2 TR B eyt ene Y e

chl ori de/ met hanol = 95:5) Mass spectrum (ESI'): mz =

(391 -2 X et kst Toia-hyhny 1 YD R Bt -butyloyy-

carb%n{ﬂ%nﬁﬁ@}" bi errdln -1-yi]- xanthrne
but yI oxycar I am’ no) i[)l peridin-1-yl]-xanthine Rf

_Masalsr;rec:trmgals)r m/z & & Ml hyl ene chl ori de/ met hanol
95:5) 16 February 2007 56 Mass spectrum (ESI'): niz
537 [MH]" (65) 1-{2-[1-(tert.-butyloxycarbonyl)-1

(407HLmécHy|73 -]tmﬂe rrahtab/éthoﬁ;r)mthw TH2(Frano-benzyl)-8-3-

{ -(tert. -butyl oxycarbonyl am no) - pi perid

(teﬁantvgﬂxycarmu nohP'P@Hﬂ{h’e -y X@S‘t hige|ica gel,

) = 1:1) (66
e e e e e Y AL Fot iy 1 3 et byt - 7- (3- e
thyl - 1- buten-1-yl)-

B AR Ry o bR Y RO ATl taioRstahhdy 1 V! ]

piperidin-1-yl]-xanthine

{Carried out with potassium carbonate}
R¢ value: 0.52 (silica gel, ethyl acetate)
Mass spectrum (ESI’): m/z = 417 [M+H]

(42) 1-(2-phenyl-2-oxo-ethyl)-3-methyl-7-(2-methyl-allyl)-8-{3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine
- Ry value: 0.46 (silica gel, methylene chloride/methanol = 95:5)

(43) 1-(2-phenyl-2-oxo-ethyl}-3-methyl-7-(3-bromo-allyl)-8-[3-(tert.-
butyloxycarbonytamino)-piperidin-1-yl}-xanthine -

Ryvalue: 0.22 (silica'gel, methylene chloride/methanol = 95:5)
Mass spectrum (ESI™): m/z = 601, 603 [M+H]"




Rf value: 0.40 (silica gel, nmethylene 16 February 2007
chl ori de/ met hanol = 95:5) Mass spectrum (ESI'): mz =

588 [ MtH] ' (67)

1, 3-di met hyl - 7- (2- br omo- besayl ) - 8-[ 3-(tert.-butyl oxyca
rbonyl am no) - piperidin-1-yl]-xanthine Rf value: 0.40

@GRl 2- o5 S P LA e Hametarl- e B o xy e
buNIBWB&r@éﬂym}]m OpRSEr oA ﬂ{){éﬂmﬁ-@’lthl ne Rf value: 0.42

(silica ge cycl ohexane/’et hyl acetate = 1:1) (69)
Revajues Okt fs,vucau gdguiettylens ghiphijledpathanel3= 88Bhy| - 7- (2-cy

ano- benzyl ) -8-[ 3-

(tert.-butyl oxycarbonyl am no) - pi peri di n-1-yl ] - xant hi ne

(45’}33%2%%ﬁw£%k6%ﬁhyl)-3 rﬁétz]yFﬂiE&;mchb&uyl)Pg gatgéne 0. 40

cycl ohexane/ et hyl acetate

b@'@&b%ﬁ@ﬂ"@@%m% yl-yanthge] 3- (tert. but yI oxycar

ectrum
Rope: G RicaYdl bl bt et afolE83 ST rCL e
Madshypechuet EESI): (k)= 557, 559 [M+H]"
3-cycl opropyl - 7-(2-butyn-1-yl)-8-[(R)-3-(tert.-butyl ox
ycar bonyl am no) - pi peridin-1-yl]-xanthine Rf val ue:

(48 £r2-HheAMYS. Petﬁﬁ)vﬁrrﬁﬁﬂx 26 b gjlf‘é T(_é) tgﬁ %ﬁyioxy~

acetonitrile/water/” tri acet
caN I pno)-piparidiEsi y)):xanthine 443 [MH—|] 16 February
2007
Mas: %R?ﬁ%%’('wfg' X f&iHoP? MY ) met hyl ] - 3- met hyl - 7- (2- ch
Ioro benzyl)-8-[ (R)-
3-(tert.-butyl oxycarbonyl am no) - pi peri di n-1-yl ] - xant hi

(4hieT-[Remipevheor)- ?wﬂwﬂﬂ?’zmtmdﬂ -(BX8- QUWIHﬂ‘I-rleB [(S)-3-
(teYEiBjocdbdridriiB) Biericfi T\ RARS NI acetate =

Rfil.'a[de’éorm Micalfwcuybmwexanéfemhylra@btaté]:zﬁﬁyet hyl -7-(2-br
~_onp- benz
@S(Qmmnbzﬁ% i@/)éaTWlWéHi no) - pi peri di n- 1- yl ] - xant hi

ne
(48) 1-[2-(2-nitro-phenyl)-2-oxo-ethyl}-3-methyl-7-((E)-2-buten-1-yl)-8-[(R)-3-
| (tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine
Rr value: 0.50 (silica gel, cyclohexane/ethyl acetate = 1:2)

(49) 1-2-(2-nitro-phenyl)-2-oxo-ethyl]-3-methyl-7-((E)-2-buten-1-yl)-8-[(S)-3-
(tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine '
Mass spectrum (ESI"): m/z = 582 [M+H]"

{50} 1-[2-(2-nitro-3-methoxy-phenyl)-2-oxo-ethyl]}-3-methyl-7-(3-methyl-2-
buten-1-yl)-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yi]-xanthine
Mass spectrum (ESI): m/z = 626 [M+H]*

(51) 1-(2-{2-ox0-3-{(2-trimethylsilanyl-ethoxy)methyl]-2,3-dihydro-

* benzooxazol-7-yl}-2-oxo-ethyl)-3-methyl-7-(3-methyl-2-buten-1-yl)-8-[3-(tert -
butyloxycarbonylamino)«piperidin—‘! -yli-xanthine | e |
Mass spectrum (ESI): m/z = 738 [M+H]*:




Mass spectrum (ESI+): miz = 644, 646 [ MrH] + (74§ February 2007
1-[(4- et hyl - qui nazol i n-2-yl) et hyl ] - 3- net hyl - 7- ( 2- chl

or o- benzyl )-8-[ (R) -

3-(tert.-butyl oxycarbonyl agnno) - pi peri di n-1-yl]-xant hi

ne Prepared by reacting

(4- met hyl - qui nazol i n-2-yl)-net hyl chl ori de and

3-met hyl - 7-(2-chl orobenzyl) - 8- br ono- xant hi ne and

(52(‘3;’12@?1?%!—%%&5—%%@ I’r}_{ﬂ fﬁ?)—%’-methyl -2 bute nsy)-8-3-

(testpbunyromyc:érEShybammb)zpreﬁdEH@ﬂ%(a{nmnhﬂe + ( 75)
Ry g@ihéﬂgﬁ%p IC% knazt%yfene cl%{or)c{n? ¥fl€}nb?:-—rb%t:&yl - 7-(2-chl
Ma%s(s bBEfrumEsh oméré;wggnhﬁqrm) - pi peri din-1-yl ] - xant hi

Prepared Py reactin .
(4 phenyl - qui nazol i n-2-yl)-net hyl chl ori de and

(533 J%%ﬁ%}*ﬁ%&foé%ﬂ{yﬁ[% 6%") ﬂ’%)%r Dethyt ARG '?Islg—[&

L d Ma
(bl uearpyuesnapopeat a1 M2

Masgs ppectumyES Y oynarBat IMEdKo- et hyl | - 3- et hyl - 7- ( 3- met
hyl - 2- but en- 1-yl ) - 8- chl or o- xant hi ne Prepared by
treating

5431 B inndtdpisilanyl-eaioxygineyhil-3 3ndih 7-(3-
(ﬂnef(f;/{l(?omguﬂgriyl ?I_!S ?n)ﬁl or?ﬁanﬂg} %mb (

be@%ﬂ%ﬁé%&'}r%oh%ﬁ I)e%énetbhi H?@é'tynfﬁﬁi)cfe@ ftéﬁ pr oduct

' ' ; 01-[2-(2- hyd
b”‘?@’%ﬁ%ﬁ?@'ﬁf’?@ %&H?ﬁsf?ﬁg(amﬁﬁhe;l 7[(3(bron% 3- et hyl
Rr vdluey0 310 8sitiba bet, petrobunh etter/dtiid acetade trum) (ESI+): niz

= 403,, 405 + 1 2007 58 The follow n
Maﬁﬁﬁﬁﬁﬁﬁﬁ[é@ (E%iw_%\/%l %(é &gﬁtéousl y to Exanple |V (%)_

1-[2-(2- hydroxy-phenyl)-2-oxo-ethyl]-3-methyl-7-(2-but

8- brono- xant hi ne (product is contam nated
(S%Aﬂﬁlﬁ a;ﬁaﬁitﬂiaor@be%q[i [3idiprolryh Bcoxphthwir-nitbydel-(2-butyn-

_yﬁh é;/(/i})-Sg(tgﬁ.t-Mtk/foZ(S(égrbBE?Eﬁii%o)b&tpgﬁdm 1 yﬁ—xanR] Qfro- xant h

Mass spectrum (ESI7): m/z = 615 [M+H]"

(56) 1-[2-(2,2-difluoro-benzojf1 ,3]dioxol—4—y!)~2—oxovethyl]~3~methyl-?—(2—butyn-
1-y1)-8-[(S)-3-(tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine
Mass spectrum (ESI"): m/z = 615 [M+H]"

' (57) 1-{(1-methyl-1H-indol-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-[3-(tert -
butyloxy-carbonylamino)-piperidin-1-yl]-xanthine
R value: 0.80 (silica gel, methylene chloride/methancl = 95:5)

"~ Mass spectrum (ESI"): m/z = 560 [M+H]"

(58) 1—[(quinoIinf3-yl)methyl]—3-methy!—7—(2—butyn~1-yl)-8—[3-_(tert:
butyloxycarbonyl-amino)-piperidin-1-yl]-xanthine |
- Revalue: 0.50 (silica 'gel, ethyl acetate)

. Mass spectrum (ESI*): m/z = 568 [M+H]*




Mass spectrum (ESI'): mz = 431, 433 [M+H' (2)6 February 2007
1-[2-(2- hydroxy-phenyl)-2-oxo-ethyl]-3-nethyl-7-[(1-cy
cl openten-1- yl)nethylj-8-bronp-xanthi ne Mass spectrum
(ESI'): mz = 459, 461 [ M+k' (3)
1- [2 (2- hydr oxy- phenyl ) - 2- oxo- et hyl ] - 3- et hyl - 7- ((E) 2

br ono- xant hi ne, (praoduct coptains

(592 1 &glﬁeﬂ t;gtylpéyqpébogylgwlr(@ﬂ}f- Qyrylimethyt}-3- methyl 7—(2—

o] SRR iy i) ok it

R falu2: 0 20ngdicargel pretrojéymatioendsthylhaddtate-vadtyl - 7- ( 3- net

R B L ol R L ne sy, spectrum

1 [2 (2- met hoxy phenyl ) - 2- oxo- et hyl | - 3- et hyl - 7- ( 3- net
-buten-1-y ngt chloro-xanthine 1.71 g of
(603 ’lbf(Bfmetbyt -2 fretrinastinyisiemyHetheoimeting- b eaddisaidazold-

A L e T LR S o S U S

plp@ﬁd|n11-"yﬁ Xantisihe (W@Bﬁlthm[@&hbﬂmq@—mlﬁéthﬁs|19ﬁyl—
N-dlrret%forrmmde The reaction is stirred

* ettioyrae -3 he ek eyt metes T U B 8-
e L e Ll Y P S o L A

Rfca]ufagheﬁdembatg@wethﬂ@f‘c@teﬁex8 )1 to 8:1) as el u?ntS ,.
Yi e 2.6 84 % of theory) Mass spectrum (ESI'
Magp $peotrisin (5} WP SS6IMBRT Lar y 2007 59 The
' foI | ow ng corrpounds are obtai ned anal ogously to
mple V: (1)
(6 11 1[ ﬂ—(@ﬂmqhd%xkl-ﬂmwthy%anew iy oBymrdty1)-B-[3-({e3t et

but[yé)xe/ ﬁéﬁﬂﬁﬂﬁ%ﬁegﬂ%nww?w& iN%Si peri di n-1-yl ] - xant h

Ry 'Uél@e @ ﬁBstm@a@tel qﬁeﬂh§|e%éfdﬂf&ﬁe%tetwaﬂdn =ZHPND
3-(tert. -butyl di net hyl sil| anyl oxy)-
Mass spectrum (ESI) m/z = 586 [M+ H]

(62) 1-[(1-[(2-trimethylsilanyl-ethoxy)methyl]-1 H-benzoimidazol-5-yl)methyl]-3-
'methyl—T—(Z-b utyn-1-yl)-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yl]-
xanthine (mixed with1-[(3-[(2-trimethylsilanyl-ethoxy)methyi]-3H- |
benzoimidazol-5-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-[3-(tert -
butyloxycarbonylamino)-piperidin-1-yl}-xanthine)

R: value: 0.23 (silica gel, ethyl acetate)

Mass spectrum (ESI'): m/z = 677 [M+H]"

(63) 1-[(pyrazolo[1,5-a]pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y1)-8-{3-
- (tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine

Rs value: 0.46 (silica gel, methylene chloride/methanol = 95:5)

" Mass spectrum (ESI*): m/z = 547 [M+H]"

- (64) 1—(2-phenyl—2—05<o—ethyi)—3—methy|—7—((E)—1—buten—1—yl)—8—[3—(tert.—_
butyloxycarbonylamino)-piperidin-1-yf}-xanthine o
Rf value 0.48 (sifica gel methylene chlondelmethanoi - 95: 5)




phenyl ] - et hanone) Rf value: 0.40 (silica gel, 16 February2007
cycl ohexane/ et hyl acetate = 3:7) Mass spectrum
(ESI'"): mz =567 [MH"' (2)
1-(1- et hyI - 2- 0X0- 2- phenyl sgt hyl ) - 3- net hyl - 7- ( 3- net hyl
- 2- but en yI )-8- chl oro-xant hi ne Mass spectrum
(ESI' mz =401, 403 I\/H-H%' (3)
MafS(SPB@Vﬁﬁb(Eecfthn)/Z§ wef NFHY- (2- cyano- benzyl )-8-chl oro
-xanthine Mass spectrum (ESI"): mz = 391, 393
[ MtNa] ' (4)
(65)- 1(~{Z~D1?€dewmdwbamﬁnwﬂffﬁndbi{?Zyl]}ﬂam dthyiFBnethyll-F-(2-

bueh- i) bl e b alor Edrgey riigbhbipergin 1y xahtnine |-
I ['"): mz =
Ry g%ﬂd@'[f R/& ‘%'ﬁ (@ﬁu&:g&é@ petrofeur eth@PSth§PaEtate® (&S ') z
1- (2- phenyl - 2- oxo-et hyl ) -3-[ (2-tri met hyl si | anyl - et hoxy

(68 T3 neilspaliRpl e dyvetryll g metpd- Gomptth obytepr b
8- [{Rb 3-‘@&#[’ ﬂdﬂéﬁ&%d@l%%)%ﬁd‘ h”’ﬂ-}ﬁﬁ)cénthmem z = 667
Rt qalp@-ﬂé&rzéwya@ehyncymslam@tmnde/(r@twmlo-%ﬁkyl) 8-3-(

t b_ i peridin-1-yl]-xanthine
Ma§§ S&’&FHQH] @%éy%"??l @g}m}meltohsl ene -
- chl ori de/ net hanol = 9 1) Mass spectrum (ESI'): mz =
538 [MF% 7% )
(671 1ndciyethyl- %’(( remeeeenaydi-§-hinftertebHbigRysathanY[amined- cy
; thine Rf value: 0.60 (silica gel,
plp%ﬂ@ﬁﬂ-ﬁ-&ﬁé{%}%ﬁﬁ acetate = 1:1) I\/Iass( spect r u?n (ESI"):
Rf\vdlue=04mls[hwlglel cyelohexanelethyl atétaiebrudyy 2007 60
(8)

1-[2-(3-nitro-phenyl)-2-o0xo-ethyl]-3-nethyl-7-(3-nethy
5 :
(68?1 3 BithEth gﬂ-‘!)(b)ch%roﬁﬂ@n%g? =g -ftBHnSu to&@é%nx%ﬂﬁao)—

lica g cycl ohexan acet met hano
piparnzmﬂ—yllmme@ectrum (ESI +) mz = 432, 434 [ M+H +

R¢ value: 0.42 (silica gel, cyclohexane/ethyl acetate = 1:1)

.(69) 1-[(3-methyl-isoquinolin-1-yl)methyl]-3-methyl-7-(2-cyano-benzyl)-8-[3-
(tert.—butyloxycérbonylamino)-piperidin-1-yf]-xanthine

‘Mass spectrum (EST"): m/z = 635 [M+H]"

Rf value: 0.40 (silica gel, cyclohexanefethyl acetate = 3:7)

(70) 3-cyclopropyl-7-(2-butyn-1 -yl)-8-[3-(tert.-butyloxycarbonylamino)-
piperidin-1-yl}-xanthine

Mass spectrum (ESI'): m/z = 443 [M+H]*

R¢ value: 0.70 (silica gel, ethyl acetate)

(71) 3-cyclopropyl-7-(2-butyn-1-yl)-8-[( R)-3-(tert.-butyloxycarbonylamino)-
piperidin-1-yl]-xanthine |

Rs value: 0.35 (ready;made reversed phase TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:1)

‘Mass spectrum (ESI"): m/z = 443 [M+H]"




(9) 16 February 2007
1-(2- phenyl 2-oxo-ethyl)-3-nmethyl-7-[(2-trinmethylsilan
yl - et hoxy) nmet hyl ] - 8- brono-xant hi ne Mass spectrum
(ESI+): mz = 493, 495 [ Mt&ff+ (10)
1-[2-(2-nitro-phenyl)-2-oxo-ethyl]-3-nethyl-7-(3-nethy
| -2-buten-1-yl)-8- chloro-xanthine Rf value: 0.64
(silica gel, cyclohexane/ethyl acetate = 3:7) Mass
eRd,
TS Bl S S il b
3t I@xyCEIIWUWMIIm)an(hmﬁthEaMM spectrum

Ma%%’éﬁ"%ﬂﬁﬁf %ﬁ%%ﬂ%&lﬁi? 7-(3-net hyl - 2- but en

R¢ vdluyd 0.38-(5ificd b@r icyclohexanelethyl acetate = 1:1)
but yl oxycar bonyl am no) - pi peridi n-1-yl]-Xanthine Rf

val ue: 0.45 (silica gel, ethyl acetatel/petrol eum ether

7 iSRRI A s e o -
3-(telt: mebﬂybdnﬂam[n&){dimﬂdm-b Wijkantkigar bonyl am

i no per - -y - xant hi ne (The starting materi al
Ma&S@E)@Eﬁs (E%' Je 48 84RdM*&]pr epar ed anal ogousl y
to Kinura et al., Chem Pharm Bull. 1982, 30,
552-558.) Rf value: 0.52 (silica gel, nethylene
(74¢ HHE-rsthylegisanallin=2-9Bmethy MssethpletA 2-chlof &Blenpyl)-8L[ER)-
591

3-(tprt- PQ%YH?F‘“’Z?-‘/&E{B'”P)"E'WWH dt'lqm'}#'aiﬂﬁn 4-yl)methyl ] -3
Prep@?éd]by réac(th%g (E%Bbﬂw au%tzefh V), aneﬁi\%léiléﬁt?é bind 3- -methyi-

ééoxycar bonyl am no)- pi peri |n- 1-yl]- xant hi ne
7- (&&h bénzyh)-§-brome«agéiine mpdispbeaquantlyoeadtngrathd fy3-=

(terggbﬁmﬁﬁ&s?ﬁ@%wn 007 i8leMass spectrum (ESI'): nfz =

Masds Eggaln)rmga[syj(.ﬁmkm BW][MaH]bt hyl - 7- (3- et hyl - 2- but
en-1-y - (t
but yl oxycar bonyl am no) - pi peri di n- 1-yl ] - xant hi ne

- {73) 1-[(4-phenyl-quinazolin-2-yl)methyl}-3-methyl-7-(2-chloro-benzyl)-8-{(R)-

. 3-(tert.-butyloxycarbonylamino)-piperidin-1-ylj-xanthine _
Prepared by reacting (4-phenyl-quinazolin-2-yl)-methylchloride and 3-methyl-
7-(2-chlorobenzyl)-8-bromo-xanthine and subsequently reacting with (R)-3-
(tert.-butyloxycarbonylamino)-piperidine

‘Mass spectrum (ESI*): m/z = 707, 709 [M+H]"

Example tV
1-[2-(2-hydroxy-phenyl)-2-oxo-ethyl]-3-methyl-7-(3-methyl-2-buten-1{-yl)-8-
chioro-xanthine

- - Prepared by treating 1-[2-(2-methoxy-phenyl)-2-oxo-ethyl]-3-methyl-7-(3-
methyl-2-buten-1-yl)-8-chioro-xanthine with boron tribromide in methylene

chioride. The desired product is contaminated with approx. 20 % 1-[2-(2-
hydroxy-phenyl)-2—oxo-ethyi]-3~methyl-7-(3-bromo—3—methyl—butyi)~8—chloro~
xénthine. | |

Mass spectrum (ESI*): m/z = 403, 405 [M+H]"




Mel ting point: 195-197C Mass spectrum (ESI'): {fFebruary 2007
575 [MtH ' (16)

1-[ (5- et hyl - 3- phenyl - i soxazol - 4-yl ) et hyl ] - 3-net hyl -7

- (3-net hyl - 2- 58

buten-1-yl)-8-[3-(tert.-butyl oxycarbonyl am

: . g - OT L . Lue: "
T IO BRSlbear afe st Rk s o P Tt
(ESI"): mz =604 [MrH" (17)
(1)%g[é&-ﬁgqierg%{(%%ﬁbﬁ-gﬁ(gg'thﬁf:'s-ﬁé AN NI S
xa rllg-8-'[3-(tert . -but yl oxycarbonyl amino)-p iperid
In-1I-yl]-xanth ine Rf value: 0.18 (silica gel,
(prpductok eontamtihatedewitly bpprmet. 206%-1-R2-0-hydiesy-pheayt+2ioxo-

. etr&ﬁﬁ-ﬁeﬁh@%(%%@%@wrf—ﬁ@%ﬁawﬂ%rxmw) 7- ( 3- net hyl

Masg dpec80miBaD): ik 3431, 433 [M+H]" _
(tert.-butyl oXycarbonyl'am no) - pi peridi n-1-yl]-xanthi ne
Rf value: 0.53 (silica gel, nethylene

(2)8@@%&% rEFi%%@,%%{/I)Q-g?c@hyﬁ?i%estﬁﬁ%[(‘i Myfcopenten- T 2

yl),qqze[iéyﬁ]{_@.bﬁjimb?@y,gﬁi%n- 2-yl)met hyl ] -3-net hyl - 7- ( 3- net hyl
- 2- but en- 1- -8-[ 3-

Massapectroi § Si%dyadz&&ﬁﬂ,a%%{bdtwperi di n- 1-yl ] - xant hi ne
Rf value: 0.73 (silica gel, ethyl acetate) Mass '
spectrum (ESI'"): mz = 600 [ M+H] "' (20)

(3)%‘“{2%(2(~B¥{1f’elkmzblh&uWizaﬂxd-eﬂiwwhietayiachegxmbuﬂen?a@matshy| -

- - rr‘e y - -

braspe&AnURg ) - 8-[ 3- (tert. - but yl oxycar bonyl ani no) - pi peri d
_(prbaa{‘lf r&éiﬁggbﬂéﬁ isd?(tlerzal ue: 0.43 (silica gel,

cycl ohexane/ et acetate 1:1) Mass spectrum (ESI'):
Ry walne=0597sllitk k!, oy2lbhexane/ethyl acetate = 4:6)

Ma%s%s%e%&pneﬁi’@ ﬁy(r:n%goﬁcltt%%e[wll)l]*z oxo- et hyl ] - 3- et hyl -

buten-1-yl)-8-[3-(tert.-butyl oxycarbonyl am no) - pi perid
in-1-yl]-xanthine 16 February 2007 62 (Carried out in
(AN-EohydrpKy-phety ir2s0xmetratl- BoGHh¥7-(melhylee-baten-1-yi)-8-
br i_Iiﬁ .gel, methylene chloride/nmethanol = 20:1) Mass
Ysa ESI'): mz = 609 [M+H"
Mass spectrum (ESI): m/z = 447, 449 [M+H]"

Example V
1-[2-(2-methoxy-phenyl)-2-oxo-ethyl}-3-methyl-7-(3-methyl-2-buten-1-yl)-8-

.chloro-xanthine

1.71 g of 2-bromo-1-(2-methoxy-phenyl)-ethanone are added to a mixture of
2.00 g of 3-methyl-7-(3-methyl-2-buten-1-yi)-8-chioro-xanthine and 1.38 mg of
potassium carbonate in 15 mi of N,N-dimethylformamide. The reaction
mixture is stirred for eight hours at ambient temperature. After aqueous
wbrking up the crude product is purified by chromatography through a silica

~ gel column with cyclohexane/ethyl acetate (8:1 to 8:1) as eluant. |
" Yield: 2.61 g (84 % of theory) ' o
‘Mass spectrum (ESF): m/z = 417, 419 [_M+H]+




(22) 1-[2-(2- 16 February 2007
et hoxycar bonyl phenyl ) - 2- oxo-et hyl]-3-nmethyl -7-(3-neth

yl -
buten 1-yl)-8-[3-(tert.-bubyl oxycarbonyl an no) - pi perid
in-1-yl']-xanthine (Carried out in

- TR B R A G

spectrum (ESI"): n12 623 [I\/H—|] (23)
(1) h&z@wgc%ﬁg{é‘q%& glgg-m(hy!] 32 rr?é(t?}yl 7- (X ln;lléthy!-z tb[} e!n 1-yf) 8-
d 1-vyl
(e ett-Bubylosicatonythifo RO KRR IBERBheD) Por O oY o

(TI6®@)adﬁfon\naIcamecDoE3m(h;2-Ibmmog‘B[3 (terett-butyitimethylsilanyloxy)-
hchllj) de/ net hanol = 20:1) WMss spectrum (ESI'): mz =
POgHY! Fkﬁﬂ[ﬁ %24) | :

R gfg@% maﬂéezlrc%-gcﬁf%y%idné&bnéréﬁ?w Bbtate 3.3y di met hyl - 2- bu

ME(&SGﬂfﬂethblm(,E b(}lwrzb'-t)#?@?’ Hvi+Hp) - pi peri di n-1-yl ] - xant hi ne
(Carried out in N nethylpyrrolidin-2-one at 60C) Rf
value: 0.38 (silica gel, nmethylene chloride/nethanol =

(G b -8-
R D o e

ChWQ"XBUI €tert.

Mo SR mﬁ“ﬁ@f ARG et | e
chl ori de/ nmet hanol /conc aqueous ammnl a = 95 5:0.1)

S spectr uméESl
N IE v BT & RSPl oy BeRp|-Bshisomantiog . et h

MaEéLs s%)e*&%ﬁpg ¥ b= 3 91,393 IM+N

3-(tert. - oxycar dnyl m nozﬁl] pi peridin-1-yl]-xanth
ine Rf value: 0.75 (silica gel, nethylene

S PhRRp T ST ctretng Hgerestsap e ) M T
' 'buﬂyldx[yéa(ﬂcﬁﬂamlﬁﬁ? bf@ﬁﬁﬁﬁﬂ-@ﬁ%ﬂlhlh@dm 3-yl]methyl }-3-me
Ry b@lﬂ@nO )Iiceqeia eetbylenemhigridsiyethanshyl &) no) - pi peri d

Masgts#ergtknf(@# gr ﬂﬁérﬁ%@}hﬂﬁ* 096%) (silica gel,

(5) 1-(2-phenyl-2-oxo-ethyl)-3-[(2-trimethylsilanyl-ethoxy)methyl}-7-(3-methyi-
2-buten-1-yl}-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine
Mass spectrum (ESI™): m/z = 667 [M+H]"

(6) 1-(2-methoxy-ethyl)-3-methyl-7-(2-cyano-benzyl)-8-[3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl}-xanthine '
R value: 0.90 (silica gel, methylene chloride/methanol = 9:1)
Mass spectrum (ESI*): m/z = 538 [M+H]"

(7) 1-methy!~3—~[(2—trimethylsilanyl~ethoxy)methyi]-?—(_2-cyano-benzyl)-xanthine
Rt value: 0.60 (silica gel, cyclohexane/ethyl acetate = 1:1)
-Mass spectrum (ESI"): m/z = 412 [M+H]*




Mass spectrum (ESI'): mz
1-[ (bi phenyl - 4- yI)nethyI]
-1-yl)-8-[3-(tert.
butyloxycarbonylanino)-pipéoidin-l-yl]-xanthine Rf
value: 0.68 (silica gel, cyclohexane/ethyl acetate =

CEEI e CUN e R R N P

ch(dré¥danthine
butyl o %far bonyl am no) - pi peri din-1-yl]-xanthine Rf

Revalugs 0.40 &dicesgali eyslajsixanefeilyl agetateiragthenelst €21 et her

s s RS R AP WG mor -yl ) mot iyl - 3

-met hyl -7-(2- butyn-
1-yl)-8-[3-(te - but yl oxgcarbonyl am no) - pi peri di n- 1&/

MtH] + (28) 16 February 2007
S

= 662 [
3- ms hyl ( 3- net hyl - 2- but en

9 { imﬁyh%roxckfefk}ﬂ) ganelhybe-l(Zirimethylgianylsthgry)methyl]-
t trol th = 4:1) Ma t ESI +
bfﬁ'f?"?“@@ﬁs[ lr\/r?l—uelim( gl) er ) ss spectrum ( ):

Mdss( speryeino (ESY): n2/zex49%t488 M-BHITet hyl - 7- (3- met hyl - 2- bu
ten-1-yl)-8-[3-
(tert.-butyl oxycarbonyl an no) - pi peridin-1-yl]- _xant hi ne

(1%@7{ [ K/%Eﬂ@ ?Fé%r)lﬂ)ﬁﬁ kBRI SMERRATLEERTI-2butdh-A -yT)-8-
chibr¢-xasthdneret hyl - 2- oxo- but yl ) - 3- net hyl - 7- (3- met hyl - 2- bu

R balied 064 e L pigRane Y oBAE 7 370 y1 1 - xant hi ne

Md@‘sg@mm S5): noiz|= £30 0834 [\t acetat e/ petrol eum
ether = 4:1) Mass spectrum (ESI+): mz = 531 [ M+H] +

(33)
aft gﬂﬁ AL AR kBRI bre - PY s rhathfr BN A oph-4:

brdmbydaan@r bonyl am no) pi perl d| n-1-yl]-xanthine Rf
val ue: &S(»I silica cet ate) Mass spectrum

%Sﬁﬁpﬁ)ctfum E8YZ 5 44 uary 2007 64 (34)
1-[ (2- et hyl - napht hal en- 1- yI ) met hyl ] - 3-net hyl - 7- ( 2- but
yn-1-yl)-8-[3-(tert.
(123ut L(mmhm%yjmemmmememwu%m}iyl-ﬂ buteast-l)-8e 3-(tert.-

butyloxycarbonylamino)-piperidin-1-ylj-xanthine
Ry value: 0.45 (silica gel, ethyl acetate/petroleum ether = 7:3)
Mass spectrum (ESI'): m/z = 574 [M+H]"

(13} 1-[(2-ox0-2H-ch romen—4-yl)methyl]-3~méthyl—7~(3—methyl—2—but_en—1 -yl}-8-
[3-(tert.-butyloxycarbonylamino)-piperidin-1-yll-xanthine

(The starting material 4-bromomethyl-chromen-2-one is prepared analogously
to Kimura et al., Chem. Pharm. Bull. 1982, 30, 552-558.)

Ry value: 0.52 (silica gel, methylene chioride/methanol = 95:5)

Mass spectrum (ESI"): m/z = 591 [M+H]"

(14) 1-{(1-methyl-2-ox0-1,2-dihydro-quinclin-4-yl)methyl]-3-methyl-7-(3- -
methyl-2-buten- 1~yl) 8-{3-(tert. butyloxycarbonylamlno) plpendln 1- yI]— :
xanthine _ _

Re value: 0.54 (silica gel, methylene chloride/methanol = 95:5) o _'




Rf value: 0.80 (silica gel, ethyl acetate) Mas46 February 2007
spectrum (ESI+): mz = 571 [ M+tH] + ( 35)
1-[(5-nitro-isoquinolin-1-yl)nethyl]-3-methyl-7-(3-net

hyl - 2- but en-1-yl ) - 8- 61

[3-(tert.-butyl oxycarbonyl am no) - pi peri di n-1-yl]-xanth

Mac?ms&fﬂaigwﬁ@éﬁgnm/z é@b‘f‘ @ .gel , nethyl ene

1-(2-di msthyl am no- 2- oxo- ethyl) 3-met hyl - 7- ( 3- net hyl -

| but en- 1-
(1 5()t1:M§SInamlmMmtbﬂhﬁfmﬁthvbY @HDemy&ﬁfbl!tely-ﬂ]-yl)(-&ffﬁfﬁﬁfé-

t at Va
ouifloyBattinyRufiol Bl 85l (57 oS
Mekn’ngpcﬁgm nesl.tgmcl yI) 2-oxo-ethyl]-3-methyl -7-(3-nethy
ut 1-
Ma@?éP?Ctrg'glt(ﬁ%ﬁyﬁ’h{iﬁoﬁﬁﬁ BA+HD) - pi peri di n- 1-yI ] - xant hi ne
Rf value: 0.44 (silica gel, ethyl acetate) Mass
. spectrum (ESI+): mz = 558 [ MtH] + (38)
(16) 1H(Qmﬁhym-pﬂxenydasdx&cdwmethyﬁ#ﬁqmeﬂwvf?h(ﬁnwthytﬂ hyl
outb Gt Gt PRy R Depdi by Engipe xant h
R ¥dl8e: @ﬁo\(?(ihé'e?gepcﬁ?loﬁékéhél@ r%lﬁfeﬁt@ééh fretate) Mss

spect rum
Ma&s[speemr(ﬁlsn) D= ﬁ(E-[M-HyHro i soqui nolin-4-yl) met hyl

]-7-(3-net hyl -

but en- 1-yl) - 8- [3 (tent.-butyl oxycarbonyl am

(17} FIC[IS—phéﬁYIL[G"ZM]bxéiblhzéfiﬁlyhkﬁlﬁhﬂ 3%&@@1 7933 Bef)- buﬁﬁen-
hyl "acet’ate) Mass ‘spectru oMz =
-yﬁ%[:q (tel(t4bytyloxycarbonylamlno) piperidin-1 yl] xanthme

R HIhé 0. TG g8° BB BRLAN otietleii Wktahe & 45 1! - 7 (2-bu

Maés epéctrir(FSUYyedr 5 SH| ) - pi peri di n-1-yl ] - xant hi ne
Rf value: 0.75 (silica gel, ethyl acetate) Mass
spectrum (ESI+): mz = 587 [MH + 16 February 2007 65

(18%4%{4 pheny! (g))yrldin—Z YDmethyl]-3- ST Grmetii2ihuten-1-yIy 813
(tert. ybutﬂloyy()amel[nﬁammo) -piperidin-1-yl}-xanthine

R¢ v(aﬁ 7! tO 5? l(ISIP(CE\ Xé/IC %{el%hﬂg}]g %%r?de?mgﬁuralng 9% é/)l J-xant hi ne

. Mass spectrum (ESI'): m/z = 600 [M+H]"

(19) 1-[(5-phenyl-pyridin-2-yl)methyl}-3-methyl-7-(3-methyl-2-buten-1-yl)-8-[3-
(tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine

R¢ value: 0.73 (silica gel, ethyl acetate)

Mass spectrum (ESI"): m/z = 600 {M+H]"

- = (20) 1-[2-(3-methylsulphanyl-phenyl)-2-oxo-ethyl}-3-methyl-7-(3-methyi-2-
buten-1-yl)-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yi]-xanthine

R value: 0.43 (silica gel, cyclohexanefethyl acetate =1:1)

Mass spectrum (ESI): m/z = 597 [M+H]"

211 ~[2—(3-methoxycarbonyi—phenyl)-_2-oxo~ethyl]—3—methyl-7—(3-methyl~2—
~ buten-1-yl)-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine




Rf value: 0.80 (silica gel, ethyl acetate) Masd46 February 2007
spectrum (ESI +): m'z = 587 [ MrH + (42)
1-[ (3-nethyl -isoqui nolin-1-yl)nethyl]-3-nmethyl-7-(2-bu
tyn-1-yi)-8-[3-(tert.- butgboxycarbonyl amino)-piperid
I n-1-yl]- xanth| ne Rf value 0.56 (silica gel,
I ene i, de/ et hgnol X Mass spectrum
(Ceggdy uti Iayyleyr[r ?r@?t 8(? C5)) P
Rf%a[u% 6%73(3@{3:5%&1%étr@‘ié‘ifé’!:ﬁlcﬁdéﬂ‘ﬁétﬁéﬁdlu 2@~ yethyl -7-(3

Ma}as)sl:&cpgni (FeBK): roiaty 60 daHbony| ani no) - pi peri d
in-1-yl]-xanthine Rf value: 0.83 (S|I|ca gel, ethyl
acetate) Mass spectrum (ESI+): mz 611 [I\/H—|] + (44)

(24-1- [zﬁ(zu éth@?ymmmpﬁ@nyn ﬂaf@bﬂwls-%rémwwts-ﬁe&ﬁy@t y
butﬁ&wax%?a&tﬁanpumlﬁxy@yrqu@mmphpmeﬂd}n—iaﬂitxﬂrﬁlyneRf ‘

(_C%E@L ut%ﬁn&?}%ﬂiw 2- %55%/ 6GSt at e) Mass spectrum

R¢ Slza[ug gmﬁ“ (rsﬂicacbd&-rgei[sﬁ%/)er% chioridd/Mdthaidolre2diy) - 7- (3- et h
ut en -8-[ 3- .
éﬂectrﬂm gﬁl%'xlf@é{?-b’om BWFHD) - pi peri di n- 1-yI ] - xant hi ne
Rf value: 0.39 (silica gel, ethyl acetate) Mass
spectrum (ESI+): mz = 544 [ M+H + (46)
(23)-T-[A e dipkthogqhienyl)i Roto-gthyied-nyd thyl7 (& hiethyl722-batdmu1-

b LG AR e S A R T rYenthiRg hi ne R

- hl de/ neth | =
| (Cé(ﬁlbbl%ut@r’ls g@%;ﬁfﬁmmzd@m@ .50 Flr\/IHrl—ﬂe m(e 4733”0

Rf1alpe2045§datlln§|Ig)alrernww;e@arémriqalm'etm@djmgm4)[ yl)-8-[3-
Ma%%)%FFSS&J@aQEbS&n\/P%{ﬁ] %31 Wp}é]rl di n-1-yl]-xanthine Rf

vaI ue: 0.78 (silica gel, et hyI acetate) 16 February
07 66 Mass spectrum(ESl+ mz = 557 [ M+
(24:ﬂ 1cg?aﬁ'6?fﬁf"r?y13x%9¥m'ﬂ)r§dneﬂh)(|27-b%6;d1m]?ﬂ}6{|j2 lgutpe-h'](—v [3 bu

(teft b RMSEGELHORY lamino)-piperidin-1-yll-xanthine

(Carﬁed out in N-methylpyrrolidin-2-one at 60°C)

Ry value: 0.38 (silica gel, methylene chloride/methanol = 20:1)
- Mass spectrum (ESI"): miz = 565 [M+H]"

(25) 1-((E)-3-phenyl-allyl)-3-methyl-7-(3-methyl-2-buten-1 -yl)—8-[3—(fert.—
butyloxycarbonylamino)-piperidin-1-yl}-xanthine

R value: 0.54 (silica gel, methylene chloride/methanol/conc. aqueous
~ammonia = 95:5:0.1)

Mass spectrum (ESI™): m/z = 549 [M+H]"

(26) 1-[(1-benzo[b]thiophen-3-yl)methyl}-3-methyl-7-(3-methyl-2-buten~1-yl)-8-
[3-(tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine |

 Revalue: 0. 75 (silica gel, methylene chlondelmethanol 95:5)

" Mass spectrum (ESI*): miz = 579 [M+H]"




am no)-piperid i n-1-yl]-xanthine Rf val ue: 01@{ebruary 2007
(silica gel, ethyl acetate) Mass spectrum (ESI'): nfz

= 456 [I\/H—|]+ (49)

1 [ (quinolin-6-yl)nethyl]- 83net hyl - 7- (2- butyn-1-yl) - 8-
[3-(tert.

o A B SO PR e oY el

bul(eﬁsi g)) -8-[3-@eri - E%I&%bedgfé?ﬁmo) {)lpendm 1-y|] xanthlne

met hoxy- napht hal en K
Ry vglue10ﬁ1)(s$cggel methylene chlorlde/met anol = 9 1)

Mep ettt G BB AR BT Py P hcetate) hbss
spectrum (ESI+): mz = 587 [ MtH] + (51)

2- (2, 3-di hydro-hbenzo[ 1, 4] di oxi n-5-yl)-2-0x0-eth
(283 1nﬁbp§\enyl ttgﬁmethyi] 3-methyl-7-(3-methyl-2-buten-1-yl)-8-[3- (e

but yl oxycar bonyl am no
bu% ﬁbﬁj@?ﬁﬂoﬂfw&dﬁl H%’rﬂ()&%thwgl ue: 0.38 (silica
Rs ysllie: @168y(siliaa gfehtoytiobexaheletnd tdoetate =11:1)  Mass

t 52
Ma%S[%%eE‘%“%@% ))21/6)2'05%9 g\gﬂﬂiydro b((enzznoxazol 7-yl)-2-0
t hyl :
)r(rgtﬁ Iy7](3 met hyl - 2-buten-1-yl)-8-[3-(tert.-butyl oxyc
(293ﬂb[cﬁﬁyiaahthy@))nepihyikﬂrrdethyl-?ﬂ&ytbqtyndﬁylhﬁr{é (fefhrri ed out
t di met hyl sul ph d
| bufmo 85'3’@?’§%‘|"1§0 Eﬁef'gg"é;éﬂﬁ Xaé}t '?}'fa Iacr:n;t a%/e?geltorglxeu(rer?
R ?élt])éf 083sflita g¥hEthyRRetAte/PtioRbum ettiérz= #1622 [ MeH] +
Mags [spectiumz(EISI) )3 &7 IMYH]- 2- oxo- et hyl | - 3- net hyl - 7- (

3- et hyl - 2- but en- 1-
yl)-8-[3-(tert.-butyl oxycarbonyl am no) - pi peridin-1-yl]
(30) ng[mwmﬁzlc-%gs(s SRebydrndUaTslin-4-yishiethy(pmetdy Y 2 Hutyn-
ruar
1-yD=9- {%;meﬁa?uw!magh%%rﬂmop -pinaiding riixqnthig yn- 1-y1 ) -

Ry %‘a Pé% 2% (gﬂlgé hef ethyl zscetate;g)etlgleuni eth?r = 4:1

7-(2-bu

1 oxycar xant hi ne
Mass spectrum (ESI ) miz = 588 [M+H]"

{31) 1-(2-cyclohexyl-2-oxo-ethyl)-3-methyl-7-(3-methyl-2-buten-1-y1)-8-[3-
{tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine

Melting point: 163-165°C

Mass spectrum (ESI"): m/z = 557 [M+H]"

(32)1 ~(3,3—dimethyl—2—oxo—butyI)-3—methyl—7—_(3—methyl—2~buten-1 -y1)-8-[3-
(tert.-butyloxycarbonylamino}-piperidin-1-yl}-xanthine

"~ Ry value: 0.95 (silica gel, ethyl acetate/petroleum ether = 4:1)

Mass spectrum (ESI"): m/z = 531 [M+H]"

'(33) 1-[(quinazofin-2-yl)methyl}-3-methyl-7-(2- butyn 1-y|)-8 [3 (tert -

butyloxycarbonylammo) piperidin-1-yl}-xanthine

R; value: 0.40 (silica gel, ethyl acetate)
* Mass spectrum (ESI"): m/z = 559 [M+H]*




Mass spectrum (ESI+): miz = 559 [ M+H + (55) 16 February 2007
1-[(qui nazolin-2-yl)nmethyl]-3-nmethyl-7-(2-butyn-1-yl)-
8-[(S)-3-(tert.- butyl oxycarbonyl am

i no) - pi peri di n- 1 yl]-xant hne Mass spectrum (ESI +):

mz = 559 [ MtH] + (56)

1-[(qui nazolin-2-yl)nmethyl]-3-nmethyl-7-((E)-2-buten-1-
yl)-8-1(S)-3-(tert. -

A AR BB S RGO 0o
bu@lo’;‘@cambhyiamilgeh:éipftil_jiyﬂ—1-qt]g@ggilam[a:mli_“ogez(gg)e = 8:2)
Rf\% q@Bﬁ F@Hégeb?g'ﬁs%)] 3- net hyl - 7- ((E) - 2- but en- 1-

Ma)éb)s gctﬂ'lﬁrﬁ)(E%l rzt fli2 = -571 M+H]r
uty oxycar bonyl am no) i di n-1-yl]-xanthine

(product contains approx. 15 %of Z isonmer) Rf val ue:

_ (35@&%5~&B@6#%§Hﬂ%%1?tIp%#@ﬁg-%ﬁ{lﬁ{%ﬁ?me( )92—buten ‘P—yl) 8-
-gelfkt)(-l%i’ut?l%&i?dﬁrbbﬁﬂﬁmmhbiﬁeﬂd}il‘b -pixBMthine3- met hyl - 7- ((E) -
ut en
Re alge'c 64 (aild ek Justnyieng hlridsfmetheae] TI96:5)- y1 | - xant h
ne (product contains approx. 17 %of Z isoner) Rf
value: 0.58 (silica gel, nethylene chloride/nethanol =

(3695 @)dlﬂi&%ﬂamimﬁmdxmétﬁﬂb -BHmethy2- 7=(35ﬁétt{yNEHﬂute|65991) 8-[3-
' 3-nmet hyl -i soqui nolin-1-yl)methyl]-3-nmethyl-7-((E)-
(te@ Myl@pquargpgnylgum@yplpend|n 1y y?] xanthine

.Rf\?g[&éﬁgggg}ﬂ%géohtgw i BaBykgmi no) - pi peri di n-1-yI ] - xant hi

(pro al'ns appriox. 17 %of Z isomer) Rf
Masalspectn@nfiﬁsq 31 iza 598l [M+H hyl ene chl ori de/ net hanol =

95:5) Mass spectrum (ESI+): mz = 574 [ M+tH] + (60)
1-[2-(2- met hoxy- phenyl ) - 2- oxo- et hyl ] - 3- net hyl - 7- ( 2- but

(37yn -[3- (]élp)enamb‘l%Wmoiﬁ@fétmipﬁ-lﬂéthgﬁ?f(wé‘th@p@%uteﬁﬁ1%St? [3-
pectrum mz =

(tert butyloxycarbonytamlno) piperidin- 1—yI]—xanth|ne

Rs value: 0.44 (silica gel, ethyl acetate)

Mass spectrum (ESI"): m/z = 558 [M+H]"

(38) 1-[(2-methyl-1-0x0-1,2-dihydro-isoquinolin-4-ylymethyl]-7-(2-butyn-1-yi)-8-
[3—(tert.—butyloxycarbonylamino)~piperidin-1-yl]-xanthine '
R¢ value: 0.25 (silica gel, ethyl acetate)

Mass spectrum (ESI%): m/z = 588 [M+H]"

(39) 1-[(2-methyl-1-ox0-1,2-dihydro-isoquinolin-4-yl)methyl]-7-(3-methyl-2-
buten-1-yl)-8-[3-(tert-butyloxycarbonylamino)-piperidin-1-yi]-xanthine

* Ryvalue: 0.30 (silica gel, ethyl acetate)

Mass spectrum (ESI"): m/z = 604 [M+H]"

(40) 1-[(2-methoxy-naphthalen-1-yl)methyl}-3-methyl-7-(2- butyn 1- yI)-8 [3-
(tert.~ butyloxycarbony!amlno) piperidin-1-yl}-xanthine

R¢ value: 0.75 (silica gel, ethyl acetate)

Mass spectrum (ESI"): m/z = 587 [M+H]"




(61) 16 February 2007
1-[2-(2-nitro-phenyl)-2-oxo-ethyl]-3-nmethyl-7-[(1-cycl
openten-1-yl)methyl]- 8-bronbp-xant hi ne Mass spectrum
(ESI+): mz = 488, 490 [ MtEp+ (62)

1-[ 2- (2- met hoxy- phenyl ) - 2-oxo-ethyl]-3-nethyl-7-[(1-cy

cl openten-1- yl)nethyl]-8-b rono-xant hi ne Mass

spectrum (ESI+): mz = 473, 475 [ MtH + (63)

- (41LH (}u&ﬁatﬁd&zlﬂabhlhawéaﬂB}IWéﬂnyﬁd-ﬁﬁmwmmcaﬁt?ﬁwwmhy

{t éh( @Wﬁlyb@yﬂmm@émper@m 9ﬂd)]x>5aﬂihlbﬁlnyl ani nlo) pi perid
Rfk’g"# B R ackly %o s) oty - O

Mdss[sa)e(c&um (ESF phey 582{MxB]et hyl ] - 3-met hyl - 7- ((E) - 2-b
uten-1-yl)-8-bronp- xanthine (product contains approx.

10 % of Z isoner) Rf value: 0.60 (silica gel,

(4B LIRAAEB oIS Dl PP BGRLT 13
bUMCEJQ'C@MMﬂmmXD)'PWMh‘)-#af!]@mﬂlmhbyI] 3-nethyl - 7- ((E) - 2

R YRSl e S S SGIas Hl R 58 = no o

13 &C +1: 1) I\/ass spectrum
Ma%‘é@;f%ﬁﬁﬁ%ﬂ;ﬁai )hw./z ﬁ"af"ﬁ"'ﬁ,] v b
1-[2- (2 nitro- phenyl) 2- oxo-et hyl] - 3- nethyl 7-(2- butyn

AR DR SRR it <t RuE et 7D e Bften-1-
yi)(BﬁSL(Téd ~t§dt?loxyé&ﬂon¥llﬁﬁ1:rﬂéﬁrh‘ﬂaéruﬂlﬁﬁ-);l]—xanthme

& 2- 0X0- e - 3- net hyl -
Ry v@up( B33sllicagel,-ethyl acetate)

t +1 di n- 1-yl ] -xant hi ne
MJ(%E %’8 %ﬁﬁa{)éﬁgvns appro@hﬂgg % of Z isoner) 16
February 2007 69 Mass spectr um (ESI+): mz = 537
(44) 1 f_% nitro-naphthalen-1-ylymethyl]-3- methyl 7-(2-butyn-1-yl}-8-[3-(tert.~
butyloxycarbonylamino)-piperidin-1-yl}-xanthine

but en- 1-yl)

Rr value: 0.78 (silica gel, ethyl acetate)
Mass spectrum (ESI™): m/z = 602 [M+H]"

(45) 1{2-(pyrrolidin-1-yl)-2-oxo-ethyl]-3-methyl-7-(3-methyl-2-buten-1-yl)-8-3-
(tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine

R value: 0.39 (silica gel, ethyl acetate)

Mass spectrum (ESI*): m/z = 544 [M+H]"

(46) 1-[(4-methyl-isoquinclin-1-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-{3-(tert.-
* butyloxycarbonylamino)-piperidin-1-yi]-xanthine
Ry value: 0.56 (silica gel, methylene chloride/methanol = 95:5)

Mass spectrum (ESI"): m/z = 572 [M.+H]+

{(47) 1-[(2- naphthyl)methyl]-3 methyl—?—(z-butyn -1-yl)- 8—[3 (tert -
butyloxycarbonyiammo) pzpendm 1—y!]-xanthme
R¢ vaiue. 0.78 (silica gel, ethyi_acetate)




(68) | 16 February 2007
1-[2-(2- met hoxy- phenyl ) - 2- oxo- et hyl ] - 3- net hyl - 7- ( 3- net

hyl - 2- but en- 1-yl ) - 8-bronp- xant hi ne Mass spectrum

(ESI+): mz = 461, 463 [ M+idls+ (69)

1- (2- phenyl - 2- oxo-et hyl ) - 3-nmet hyl - 7- (2- butyn-1-yl )-8-b

rorm nt hi Rf va silica gel,
Qﬁ%&lgﬁé@gt hwlzacéggtlwﬂi é) (70) )
1- (2 {2-[ (et hyl am nocar bonyl ) net hoxy] - phenyl } - 2- oxo- et
hyl ) - 3- net hyl - 7-
(48X ‘E)ﬁvan@neﬁwl -3- mBDhVW Herutga-(lt¥)-B-[3Htertbokyloacadrgnyhin
%erl a%ltll xant hi ne (product contains
a”HB%)rg'P riqlip- oygfx "®Bner) Mass spectrum (ESI+): mz =

R, Qaficl Btigd (‘Sﬂ(c_éjée! eth Iacetate) ‘
1- (2- phenyl - 2- oxo0- e g -3 methyl 7-((E)-2-buten-1-yl)
Mass gpesfrug (E%H mi/z = 456 [M+
but yl oxycar bonyl ami no) - pi per| di n-1- yl ] -xant hi ne
(product contains approx. 18 %of Z isoner) Rf val ue:

49. ‘Bﬁ(q(lBidl|h@ymbthm¥9hﬁmwm€2~bhfw\m}_?l}$?§teﬁ 6: 4)
' I\/?ss spectrum (ES| + mz =
butylgxycathon afatrwr&.lfgﬂrsdlrwdabmthme] - et hyl - 7- (2- but yn
l ( t
Re g%’iiuér gﬁ%t@#ﬁl étﬁﬁ' E}‘C%’T‘t&r din-1-yl]-xanthine Rf
Mass| apectan (E$E): In/za= §88 [Mareli'hy| ene chl ori de/ met hanol =
95:5) Mass spectrum (ESI +) mz = 580 [MH—I]+ (73)
1-[ (3-nethyl -isoqui nolin-1-yl)nmethyl]-3-methyl-7-(2-bu

(sd)yﬂ[(é Mé &er(a%ﬂ%len—zyl)met I1-3-methyl-7-(2. butP(T B3

oxycar bonyl'am noj - pi peri y I ne
(teF&f-bumlwcammla(mmbnapmeyam 1ndergntbne

hy h ESI =
nggygrm@@%‘e etﬁyl ace? teraSS spectrum (ESI+): nfz

'Mahs[s{p%c[flagmggstmmgm fwdHy! ) met hyl] - 3- met hyl - 7- (2- bu
tyn-1-yl)-38-
(tert.-butyl oxycarbonyl am no) - pi peri di n-1-yl ] - xant hi ne

(51%3? B34 W%ﬁ% 1 4] 5P [Ny - 8-rhERYHAT -

meihy[l(mbutaﬂquma;[ﬁ;}(teﬂgbuﬁyiokwhbbmwm|he}3plpjehlij1-?}]( 2- bu
tyo-1-yl)-8-[(9)-3-

xanthine

Rr value: 0.38 (silica gel, ethyl acetate/petroleum ether = 1:1)

Mass spectrum (ESI"): m/z = 609 [M+H]"

(52) 1-[2-(3-methyl-2-ox0-2,3-dihydro-benzooxazol-7-yl)-2-oxo-ethyl]-3-
“methyl-7-(3-methyl-2-buten-1-yl)-8-[3-{tert.-butyloxycarbonylamino}-piperidin-
1-yl}-xanthine |
(Carried out with potassium-tert. butoxide in dimethylsulphoxide)
" Rrvalue: 0.48 (silica gel, ethyl acetate/petroleum ether = 2:1)
Mass spectrum (ESI*): miz = 622 [M+H]"

(53) 1-[2-(benzof1,3]dioxol-4-yl)-2-oxo-ethyl]-3-methyl-7-(3- methy!—2 buten 1-
yl)-8-[3-(tert. buty!oxycarbonylammo)—plpendm 1-yi}-xanthine
Mass spectrum (ESI7): m/z = 595 [M+.H]




(tert.-butyl oxycar bonyl am no) - pi peri di n- 1- yl ] - & ReRfuAR 2007
Mass spectrum (ESI+): mz = 572 [MH + (76)
1-[ (4-met hyl -i soqui nolin-1-yl)methyl]-3-nethyl-7-(2-bu
tyn-1-yl)-8-[(R)-3- 67
(tert.-butyl oxycarbonyl am no) - pi peri di n-1-yl ] - xant hi ne
ss spectrum (ESI+): mz = 572 [ MrH + (77
G4 Radhaenin noaRIbR Aetoy T @etiyn e Rl Ry Bt o -
b”@%‘éﬁb%ﬁ@'@%’?f’gb"ngl|y§rr’i‘an”$ M8 peri di n- 1-yI | - xant hi
Mase spRttruad (85110 92 F 559 [MaH§el , net hyl ene
chl ori de/ met hanol = 95:5) Mass spectrum (ESI+): mz =
574 [ MrH + (78)

(553:%{éf{gﬁ_@%@nﬂn)zi_;@_ﬁﬁtgwistraewmmmw-h:ﬁy.gf{(.‘_i,‘)yie-(tén(i E) -
buwlwgfatbon:y{ming)ep:tga(rﬂd_imyy&irm;lmmnpi |tocﬁr : di n- 1-yl ] - xant hi
v 0, , e ene
Ma%%lsgfapggmgnm?zg “357%4 E\?QHI\/EES spect ?/um (ESI+): mz =
574 [ MkH| + (79) -

1-[2- (2, 3-di hydro-benzo[ 1 41 di oxi n-5-yl)-2-o0oxo0-ethyl]-
(563 Tnkéq ngquur%—.y@megﬁhyl]—&mefhy -7-((E)-2-butén-1-yl)-8-[(S)-3-(tert.-

oy habebl o bR BRARE T

(prﬁ;md:taioevtegm Sﬁbm'lgt%@fi ibomer)Vass spectrum (ESI +):
= +
Ry \1@'?92-?‘%,8:45%%5“8}, @&'Bgzafstaf?@yalpb%amfﬁral 2- oxo- et hyl ] -
./ D - +
Ma%sgﬁ%e%brf’((g)@ﬁ ﬁ%rgt?q‘lbm;}lﬂoxycar bonyl am no) - pi peri din
-1-yl]-xanthine Mass spectrum (ESI+): mz = 593
+ (81)
&7 Ndnae by Al Rty R A prtens T iR Aot
bul?rMﬂyéa %bhgl?n{iﬁ@pi%eridind -yl]-xanthine

tert.-butyl oxycarbony[ am'no) - pi peridi n-1-yl ]-xant hi ne
(preguct sontaing apperaxs it bi% T gesomeek r ol eum et her/ et hyl
Rf%Sézaé.ﬁoisiﬁcgbef}/%ﬁ%%BS&H&M%ISE%%L%?[gg)y‘ZSg; LMH

Maé83pectrum (ESI™): m/z = 561 [M+H]"
1-[ (4- met hoxy- napht hal en- 1-yl ) met hyl ] - 3-net hyl - 7- (2-bu
tyn-1-yl)-8-[(R) - 3-

(58§ MG{3-mHYIME CHUABERIVNREthPRB-RERRA-7H(By-3 DUtd A A 15-BiT 19)-
3-(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine |
(product contains approx. 17 % of Z isomer)

Ry value: 0.58 (silica gel, methylene chloride/methanol = 95:5)
Mass spectrum (ESI"): m/z = 574 [M+H]"

(59} 1-{(3-methyl-isoquinolin-1-yl)methyl]-3-methyi-7-((E)-2-buten-1-yl)-8-[( S)-

7 3-(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine

(product contains approx. 17 % of Z isome'r)
Ry value: 0.58 (silica gel, methylene chloride/methanol = 95:5)
Mass spectrum (ESI"): m/z = 574 {M+H]"

(60)' 1—[2-(2*methoxy—phenyi)-2-oxo-ethyl]-3fmethyl-7-(2~butyn—1~y|)~8-_br§m_<_3- :

xanthine




Mass spectrum (ESI+): mz = 587 [M+H + (83) 16 February 2007
1-[2-(benzo[ 1,

3] di oxol -4-yl)-2-oxo0-ethyl]-3-nmethyl-7-(2-butyn-1-yl)-
8-[(R)- 68

3-(tert. - butyl oxycar bonyl am no) pi peridin-1-yl]-xanthi

Rf Lethyl
Ma%géPsPHylgbUf%I K "ﬁg E‘é%; ‘4c'4a74ﬂ%H]\/hssys pectrum (ESI +) :
mIz = 579 [ MrH + (84)
benzo[ 1, 3] di oxol - 4-yl ) -2-oxo-ethyl]-3-nmethyl -7-(
(512 Ib[ﬂ nitroyplyerg)-2-o)o- ehyi-8rmethyl-7-{(1-cyclopenten-1-yl)methyi]-
I b I i peridin-1-yl]-xanthine Rf
S't{%ﬁ'oé%ﬁar ?QYI ?(r:nangzel P gt hyl acet E':/lt ]e/ pet r ol eum et her
VBEsIS = 579 [ M+rH] + (85
Mass#fbtr{gt hyl - Iqﬁ?ﬁg?ﬂﬁ%d I)M H?ﬁyl ]-3- m[et h;? - 7S ( 2? but
yn-1-yl)-8-[(9)-3-

(62 L RO PR SR A Bk 2 - Lyclbpert@R 2 e

yhrabthyiji8leforabbamthing 95: 5) Mass spectrum (ESI+): mz =
573 + (8 .
Ma3s Sp SIS Qa2 A Toh TS M HR hy1 | - 3- et hyl - 7- (2- but
n-1-yl)-8-[(R)-3-
{t ert.-butyl oxycarbonyl am no) - pi peri di n-1-yl ] -xant hi ne
(63RA -[iabgeinobin-d8yljraethiyt3- t{BIethmsejthayﬁcﬂme)methyl]—T—(3—methy| 2-

but§?1|1o kfl',);;z?pﬂi"nﬁizngagutyloxycarbonylvB mo)sgl(?o%tndm 1 &f!]-xan)thme -
R; vatlie- 4. qusﬂnaalgeiﬁétﬁy%n% HINSE R TR e8] - 4-y1) - 2-0

xo- et hyl ]
met hyl - 7- (3 nmet hyl - 2-buten-1-yl)-8-[3-(tert:

] : . o i n 1ovl - hi
R TR B e A DSk e
xa;ﬁhﬂ;eZ) Mass spectrum (ESI+): mz = 622 [MrH "' (88)
1-(2-{2-[ (et hyl am nocar bonyl ) net hoxy] - phenyl } - 2- oxo- et
prm;.pgt cgnhgnpmnpprp.x 10 % of Z isomer)
I t bonyl
R el o0 58 Bl oincialeduth BEbete Saor WY Tear ) T
Masé spectfidd (HRH] m/d6 mmarm&qm 72 (89)
1-(2-{2-[ (et hyl am nocar bonyl ) net hoxy] - phenyl } - 2- oxo-e
t hyl ) - 3-net hyl - 7-
(65) 1-[2-(2-methoxy-phenyl)-2-oxo-ethyl]-3-methyl-7-((E)-2-buten-1-yl)-8-

bromo-xanthine

(product contains some Z isomer)
Ry value: 0.30 (silica gel, cyclohexane/ethyl acetate = 1:1)
Mass spectrum (ESI'): m/z = 447, 449 [M+H]"

(66) 1-[2-(2-nitro-phenyl)-2-oxo-ethyl}-3-methyl-7-(2-butyn-1-yl)-8-bromo-
~ xanthine |

Ry value: 0.77 (silica gel, methylene chloride/methanol = 95:5)

Mass spectrum (ESI'): m/z = 460, 462 [M+H]"

-{67) 1-(2-phenyl-2- oxo- -ethyl)- 3-methyl -7-((E)-2-buten- ‘I-yl) 8-[(R)-3-(tert.-
butyloxycarbonylamlno) -piperidin-1-yl]-xanthine
- (product contains approx. 20 % of Z isomer)




((E)-2-buten-1-yl)-8-[ (R -3-(tert.-butyl oxycar bhdFhgbmaiy 2007
no) - p| perid in-1-yl]- xanthine Mass spectrum (ESI +) :
mz = 624 [MH + (90)
1-(2- {2 [ (et hyI am nocar bowgl ) net hoxy] - phenyl } - 2- oxo- e
thyl)-3-nmethyl-7- ((E)-2-buten-1-yl)-8-[(S)-3-(tert:
but | oxycar Ia np)=pi.perd din-1-yl]- xanthi ne Mass
PR L) R 287 B (30)
1 [2 (2-nitro-phenyl)-2-oxo-ethyl]-3-nmethyl-7-(2-butyn
- )-8-[(R)-3-(tert. -
(N3G sthosin TN 2ioor byl Mty et Adouten-1-y1)-

B ] (silica gel, nethylene chloride/ methanol =
o-YEniFadyiti

Médss| shelcBrum {FSF Bmkt=nagy, 4833[1\&4-9{}"2 oxo- et hyl ] - 3- net hyl -
7-(3-net hyl -2- buten-1-yl)-8-brono-xanthi ne Mass
spectrum (ESI+): mz = 506, 508 [ MEH + (93)

G LAY ST OGP H B8 bbb
Ry Valugt 8161, (silichydedxoyciohexapibathyl acetitp erd:d)

in-1-yl]-xanthine (Carried out in the presence of
caesi um carbonate) Rf value: 0.40 (silica gel,

R 7 0{‘91 {Bd)[@[[% r@)ihk_rﬁ é'é’%%m%?l' Xy Phendl)- 2“@5&:%&95% ri&thyl-7-

(E)-2-butep-byb-BHR)-2-tert. memkbkgmarbnyylamlmmj)@pemmw -y13-2, 3-
dr o-
xargtg ooxazol - 7-yl } - 2- oxo- et hyl ) - 3- net hyl - 7- ( 3- et hyl - 2-

(produ€rcohtaihs 2ppR&0NT- %R RoAferRf value: 0.75 (silica
gel, ethyl acetate/petroleumether = 1:1) Mass

Massspectsin ESIT) m/ar-638 BA8H]'620 [ MeH] + (95)
1-[ (i mdazo[ 1, 2-a] pyridin-2-yl)methyl]-3-nmethyl-7-(2-b
utyn-1-yl)-8-[3-(tert.- hutyl oxycar bonyl am

_ (71|)r1902-phaey!+z-tloxmeﬂ*ryjol~3 -methyIHT (&) Z-buihuby!) B-{8)-8gtdrt.ca

[ R TR Sl e AT
(product contains approx. 18 % of Z isomer)
Ry value: 0.35 (silica gel, cyclohexane/ethyl acetate = 6:4)
Mass spectrum (ESI"): m/z = 537 [M+H]"

(72) 1-[2~(2-nitro-phenyl)-2-oxo-ethyl}-3-methyl-7-(2-butyn-1-y1)-8-[(S)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yi]-xanthine
Ry value: 0.60 (silica gel, methylene chloride/methanol = 95:5)

Mass spectrum (ESI"): m/z = 580 [M+H]*

(73) 1-[(3-methyl-isoquinolin-1-yl)methyl]-3-methyl-7-(2-butyn-1-y1)-8-[(S)-3-
- (tert.-butyloxycarbonylamino}-piperidin-1-yi}-xanthine

R¢ value: 0.52 (silica gel, methylene chloride/methanol = 95:5)

Mass spectrum (ESI"): m/z = 572 [M+H]"

(74) 1- [(3-methyi isoquinolin-1-yl)methyl}-3-methyl-7-(2- butyn 1-y|) 8- [(R) 3-
(tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine
Mass spectrum (ESI): m/z = 572 [M+H]"




(96) 16 February 2007

1-[(qui noxalin-2-yl)nmethyl]-3-nmethyl-7-(2-butyn-1-yl)-
8-[3-(tert.- -

. butyl oxycar bonyl - am no) - pi peri di n-1-yl]-xanthine Rf
value: 0.50 (silica gel, nethylene chloride/nethanol =
95:5) Mass spectrum (ESI+): mz = 559 [M+H]' (97)
1-[2-(1, 3-di et hyl - 2- oxo- 2, 3-di hydr o- |

|
(759*13@&%ﬁétﬂ\;ﬁ?é&%[nérﬂ-1ly|§rp§fh§n% méttﬂgf-g Bttjtypoxylg [158%3—
,(teetrfbuty]onycpmangnamlmeypipermiemﬂM]n@nﬂﬁlneal ue: 0.50

a&ﬁélﬁeﬁﬁHﬁ‘(@lﬁfmt)%re%@ql {+' de/ "et(gg)nol = 95:5) Mass

1[(qU|noxaI|n6yI)rrethyI] 3rrethy| 7-(2-butyn-1-yl)-
3-(tert.

(YEBuwmwwhsgwnammoyl}rpew}h?dmethyhﬂ (2-fatyront-pk-8-[QR)-3-

(te%{Eéﬁ& °xgﬁ$f§’°§‘§iggbﬁ?}\,§ﬁﬁﬂdﬁb3§9ﬂ )%%‘ﬁli ﬁé e) Mass s pect rum

| Mags(s@}e{:&umq&S}")[ frz Era7ENIYHEI | anyl - et hoxy) met hyl ] - 2, 3-
~ di hydro-
benzooxazol - 4-yl } - 2- oxo-et hyl ) - 3-met hyl - 7- ( 2- b

S oSBT St R ke 4
3- (m&myum(oa&beoylarrﬂm):puﬁ@mma@m kafthine( 100)

wa[,é?’ E? (§|¥f%36 gr%tﬁyllene NSt dnor="Ba-gy! - 7- (2-but

,q.,a(Etgz*g {nqp_ di n-1-yl t hi Rf
Ma\%ﬁ}sﬁﬁ%@%&f 44 |y I ca ge f)‘g Iro: gum Zt]he;(;agt hg/lneacet ate
= 1:2) Mass spectrum(ESl ): mz =573 [ MtH + (101)
TR A :ﬁﬁqﬁy%k?@&%f‘n "i-y:imetﬁyh"?) SRRt (5T 5f- 8108 -
3((érﬁlﬂuty[@k§£ch|r d’nﬁm-)ﬁ j-Raithilen- 1- y! | - xant hi ne

(SI I | ca acet ate) Mass

Ry \ﬁié@t@ éaq((s@@ g, mﬁtbylensxblqrrde/meﬂmote y 2007 74

Ma%&%%%ctﬁurgl (rI?eStI ﬁyﬁnll so5qTLf'| MTH% 1-yl) net hyl ] 3-met hyl - 7-(
2- butyn- 1- yI) 8-[3- (tert. butyl oxycar bonyl am
79) 18 Ry i bandor AGioxn-E51)-2-0xo-ethyl]-3-methyl-7-(2-butyn-
1-yl)-8-{( R)-3-(tert.-butyloxycarbonylamino)-piperidin-1-yi}-xanthine
Rt value: 0.18 (silica gel, ethyl acetate/petroleum ether = 1:1)

Mass spectrum (ESI"): m/z = 593 [M+H]"

(80) 1-[2-(2,3-dihydro-benzo[1,4]dioxin-5-yl}-2-oxo-ethyl}-3-methyl-7-(2-butyn-
1-y1)-8-[(S)-3-(tert.-butyloxycarbonylamino)-piperidin-1-yt}-xanthine
Mass spectrum (ESI™): m/z = 593 [M+H]"

(81) 1-[(4-methoxy-naphthalen-1-yl)methyi]-3-methyl-7-(2-butyn-1-yl)-8-{(S)-3-
(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine

R¢ value: 0.56 (silica gei petroleum ether/ethyl acetate =1.2)

Mass spectrum (ESI™): m/z 587 [M+H]T




Rf val ue: 0.60 (silica gel, ethyl acetate/nethamd®February 2007
3:1) Mass spectrum (ESI'"): nmlz = 586 [ MtH ' (103)

1-[ (benzof uran-2-yl)nethyl]-3-methyl-7-(2-butyn-1-yl)-
[(R-3-(tert.-butyl - 71

oxycar bonyl am no) - pi peri din-1-yl]-xanthine Mass

ESI 7
(@ RSB PR S eyt el ey -l
(tel't Eu(y?o@ﬁhbﬂhﬁéfhlho) plperldln 1~y|] xanthine .
8-[3-(tert.-butyl oxycar on% amino) - pi peridin-1-yl]-xan
Masgispectruma(ESied nﬁ/@t— 587 tMeHpr esence of caesium

carbonate) Rf value: 0.28 (silica gel, ethyl acetate)
Mass spectrum (ESI'"): mz = 644 [MH' (105)

(8% [%(b(epulzﬁ?lf BWIM#WI)—Q%%WI] Brmathyl-Fetbutyn-1 34 e (Ry-

| - 7-(2-butyn-1-y|)-8- [3-(tert.-butyloxycarbonylam
3- (F%S bmhﬂexyceﬁfhorlv@wnqaaplmmﬂmﬁeyll@m insd out in the

2 ue 35 (silica
RePARECG8R @ licG 3, é@u%gcggagggﬁﬁeﬁ iy ._)a:u?d S8
Me{sMsH]ebtr(niO(ﬂE)Sl) m/z = 579 [M+H]"

1-({4-[4-(tert.-butyl oxycarbonyl)-piperazin-1-yl]-quin
azolin-2-yl}methyl)-

L -y 81 Pl ANCENE)-
CATTOBILLAR Y ol ke FREHATH D
Yﬂﬁe@&!ﬂd@(warb@mdammcx)mlmﬂnm-d}yI]—JE%inthh{ie'ueE 0.50 (silica
R b 8B Y558 Gef iy HaRRSRERbIGUM SRe Daf" # = 743
hehiiz & I 2-yl thyl}-3-meth
Maﬁ%ls{s?é((ﬂgm%ﬂ?fr! )I h‘I;IZ) Sg@| (rtﬂ:f? I-But y?/oiggar)kl)o%yl ame
no) - pi peridin-1-yl]-xanthine (Carried out in the

(o] TR P o ARR P SO, St T B TP

(ter@%ﬁy@xi&arﬁbﬁ?laﬁﬁﬁ@} LpipatidinS] -yuqxamfhlne 628 [ M-H ' 16
R¢ vaelué u(? 25 (SI?CEI gel, methylene chloride/methanot = 95: 5)

Mass spectrum (ESI"): m/z = 573 [M+H]*

(86) 1-[(4-methyl-quinazolin-2-yl)methyl}-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-
(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine

Ry value: 0.48 (silica gel, methylene chloride/methanol = 95:5)

Mass spectrum (ESI"): miz = 573 [M+H]"

(87) 1-[2-(3-methyi-2-ox0-2,3-dihydro-benzooxazol-4-yl)-2-oxo-ethyl]-3-
methyl-7-(3-methyl-2-buten-1-yl)-8-{3-(tert.-butyloxycarbonylamino)-piperidin-
1-yl]-xanthine

- Revalue: 0.50 (silica gel, petroleum ether/ethyl acetate = 1:2)

Mass spectrum (ESI*): m/z = 622 [M+H]"

(88) 1-(2-{2-[(ethylaminocarbonyl)methoxy]-phenyl}-2-oxo-ethyl)-3-methyl-7-
({E)-2-buten-1-y)-8-{(S)-3-(tert.- butyloxycarbonylammo)—plpend|n 1-y|]
“Xanthine
~ Mass spectrum (ESI"): m/z = 638 [M+HJ"




( 108) 16 February 2007

1-[2-(1-ethoxycarbonyl - 3- net hyl - 2- oxo- 2, 3-di hydro-1

H benzoi m dazol - 4-
yl)-2-oxo-ethyl]-3-nmethyl-72(2-butyn-1-yl)-8-[3-(tert.
- butyl oxycar bonyl amino)- piperidin-1-yl]-xanthine Rf
value: 0.25 (silica gel, petrol eum et her/ et hyI acetate
= 1:2) WMass spectrum(ESI ): mz = 677 [ MtH' (109)

(89%:1[1-%:{%Kﬁ?ﬂ?%%‘r%ﬁ)rﬂé&%}%ényﬁ IR O hyAT-8 and 7

((EOermtenbUymSeb(Rt dr(rhybuviorgdarpopgeimine)-dipgtidinxiapl-hi ne
value: 0.77 (silica gel, methylene
NS i de/ met hanol / conc. aqueous ~ammonia = 90: 10: 1)

Ma'¥§ cSRERT (81 Rk =624 M+Fi1;582 [ MeH + (110)
i'm dazo[ 1,2-a] pyri di ne-3-yl)methyl]-3-nethyl-7-(2-

butyn 1-yl)-8-[3-

A G ST SR A s TS0

((E}%&l&eﬁﬁ-ﬁbﬂ& ﬂ(B)-QE(?é?LJbLﬁyIaicMrbdmylaﬂnnd))mpéﬂ’tuhh }-met h
(2-butyn-1- yi)-8-[3-(tert.-butyl oxycarbonyl am
xanth@e pi peri di n- 1 yI ]- xant hine Rf value: 0.25 (silica

Ma?%ﬁﬁ]eﬁ{fp?’ﬂl(gﬁe)t A/EL sBff-gpect Tum (ESI+): nfz = 561

1-[ (8- met hoxy- qui nol i n-5-yl) et hyl]- 3- rrethyl 7-(2-buty
OB Gy v melnH - bR (et
el Lp AL OBRE L o e = 9

Rr ¥ali¢ 50 66t (itixg gglimethylensd cyilornH/myetﬁarE)l FES§) - 7- (2- buty
n-1-yl)-8-[3-(tert.-
but yl oxycar bonyl am no) - pi peri di n-1-yl]-xanthine Rf

(gzgaL[lze(z -RitrH03-hieithd:8RpIgEN gl) mxbyétﬁvnlsqhbﬂfw ¢e(6tméh§n21 =
Mass spectrum (ESI
but@nf‘(m)@nbmomnmﬁn in- 2 yI)rret hyI] 3 met hyI 7- (2 but

Maégt éf“é’xé g(r%sir? f‘nZ%th(%G €|°SJM+&1]n 1-yl]-xant hine 16

February 2007 76
(93) 1-[{4-dimethylamino-quinazolin-2-ylYmethyl]-3-methyl-7-(2-butyn-1-yl)-8-
[3-(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine |
(Carried out in the presence of caesium carbonate)
Rf value: 0.40 (silica gel, methylene chioride/methanol = 95:5}
Mass spectrum (ESI*): m/z = 602 [M+H]" |

| (94) 1-(2-{2-0x0-3-[(2-trimethylsilanyl-ethoxy)methyl]-2,3-dihydro-
benzooxazol-7-yl}-2-oxo-ethyl)-3-methyl-7-(3-methyl-2-buten-1-yl)-8-bromo-
" xanthine

Rs value: 0.75 (silica gel, ethyl acetate/petroleum ether = 1:1)

Mass spectrum (ESI'): m/z = 618, 620 [M+H]"

{95) 1-[(imidazo[1 ,2—é]pyridin—2—yl)methyl]-3-methyl-7-(2~bu_tyn~1—yl)—8-[3—_(tert.f
- butyloxycarbonylamino)-piperidin-1-yl]-xanthine o :
Ry value: 0.44 (silica_gei, met_hylen_e_ chloride/methanol = 95:5)




Mass spectrum (ESI+): miz = 635 [ MrH] + (115) 16 February 2007
1-[(7-methyl -imdazo[ 1, 2-a] pyridin-2-yl)nmethyl]-3-neth
yl-7-(2-butyn-1-
yl)-8-[3-(tert.-butyl oxycargonyl am no) - pi peri di n- 1-yl ]
-xanthine Rf value: 0.50 (silica gel, nethylene
chl ori de/ met hanol = 95:5 ss spectrum (ESI+): mz =
Masg SPepi MBS By/z = 547 sSSP (ESI+)
1- (2- oxo- 4- phenyl - butyl ) - 3-net hyl - 7- (2- butyn-1-yl)-8-]
(R -3-(tert.- butyl oxycarbonyl am no) - pi perid
(98)ri-[(qyinpxalimPhil)rmethi:Ssmeed-7+ (2ab {tES! 1+)1)-8ABZ(tert 56 3

butGatasloybhminoginerdio- 1 iXERIAR | | any! - ot hoxy) et hyl

Ry %al%e.30. meblﬁ'dﬂm?thglene chloride/methanol = 95

§9) :
enzoi m dazol -4- - 0X0- et+hyl ) - 3- et hyl - 72 (2-butyn-1
Masg|spegtrua (Erx m/Bw §99M+HEar bonyl ani no) - pi perid
in-1-yl]-xanthine Rf value: 0.50 (silica gel, ethyl
acetate/petroleumether = 1:1) Mass spectrum (ESI +):
9y 12[2=(188-HirhMhiyl-2-dxblB B-dihydro-1H-benzoimidazcl-4-yl)-2-oxo-ethyl]-
(T&[( 3(- di.fl uoronet hyl -i soqsllji nol i n-1-yl ) et hyl_f,—):_%-_rret h Iy]
3-rogthyb 7 {gdytyne I pyl)8 3-(tert.—butyloxycarbonylamlno)-plpendm-1-yli/-
xanifiret € t - - but yl oxycar bonyl am no) - pi peridin-1-yl]-xanth
ine  (By-product of the reaction of _
R¢ Baloet 0.50-(Fili2 gell tryethylenie) cHlorlide/(rethidnol B1a5:EPXY -

., carbonyl a )J-piperidin-1-vl]-xanthine wth

.Mafséﬁﬁsﬂwg?x*jﬂ-gv Fi 81U Akt hyl - 3, 4-d ihyd ro-isoqu
inoli ne) Rf value: 0.75 (alum nium oxide, petroleum
ether/ethyl acetate = 1:2) Mass spectrum (ESI+): mz

(98} 16fguiptvalin-6- D 3thyl]-3-methyl-7-(2-butyn-1-y1)-8-[3-(tert.-
1.[2-(2,2-di f.l uoro- benz ,.3] di.oxol -4-yl)-2-o0xo0-ethyl]
b”tyg?‘%%%fﬁ’gﬂ"yg‘!‘z@?)*swﬁ*-%?%ﬁ%l PBno- xanth i ne Mass
Ry $1861 0.88) (6HISh ghl, M acefll®) 497 [MrH + (120)
1-[(3-nmethyl -["'m dazo[ 1, 2-a] pyridin-2-yl)nethyl]-3-neth
Ma)sp Spegipum -Jam/z = 559 [M+ ]p
yl)-8-[3-(tert.-butyl oxycarbonyl am no) - pi peridin-1-yl]
- -xanthine Rf value: 0.50 (silica gel, nethylene :
(9N H-@-fdextarai[(BtrihethyRAamyi-dvas sy Aty -21B-dihGlo-: mz =
561 | Mkﬂ+ 16 Febr uarg 2007 _77 _ .
benzooxazol-4-yl}-2-oxo-ethyl)-3-methyi-7-(2-butyn-1-yl)-8-bromo-xanthine
Rf value: 0.30 (silica gel, petroleum ether/ethyl acetate = 2:1)

Mass spectrum (ESI): m/z = 600, 602 [M-HJ

(100} 1-[(3-methyl-quinoxalin-2-yl)methyi]-3-methyl-7-(2-butyn-1-yl)-8-[3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl}-xanthine '
R value: 0.44 (silica gel, petroleum ether/ethyl acetate = 1:2)

Mass spectrum (ESI'): m/z = 573 [M+H]"

- (101) 1-[(3-phenyi-isoquinolin-1-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8[3-
(tert.-butyloxycarbonylamino)-piperidin-1-yi}-xanthine

Ry value: 0.85 (silica gel, ethyl acetate)

Mass spectrum (ESI'): m/z = 634 [M+H]*




(121) | 16 February 2007

1-[(5-nmet hyl -i midazo[ 1, 2-a] pyri di n-2-yl)nethyl]-3-reth
-7-(2-butyn-1- yl)-8-[3-(tert.-butyl oxycarbonyl am

i no) - pi peridin-1-yl]-xanthype Rf value: 0.50 (silica

gel nethylene chloride/nethanol/conc aqueous

1) Mass spectrum (ESI + ?
(1([2944:1,_@(3 4chggzathyl lsoqumohn 1-yhmethyl}-3-methyi-7- (2 butyn 1-y|) 8-[3-

(teilltI Lé}@ %&Eg%ﬂfm@ﬁﬁé?bﬂpe%dﬁﬂ-?—‘ﬂ]qdefnﬂ"llﬁeyl )methyl ]-3-meth
R¢ yahi)JeS?][GB (cllieatgel, ltﬂlhyﬂamweyaiemmll’lghairﬁ Bloi))- pi Ee:r idin-1-yl]
- t , et
MasS SPECUpREEIG M2 SR MRES spectrum (ES+): iz =
561 [ MrH] + (123)

1-[(3-benzyl -imdazo[ 1, 2-a] pyridin-2-yl)nmethyl]-3-neth
(1qa)-17[(%@12&111&!Iyam-2~yl)methyl]—3-methyl-7-(2 ~butyn-1-yl)-[(R)-3-(tert.-butyl-

L) 85 i3t bony| din- 1- vl
oG ePioarE BT | ca ol hethyl ene
Mablsp ébEGMKESI?Hﬁ{/z 7 f+Yfss spectrum (ESI+): mz =

637 [ MtH + (124
1-[ (4- |sopropyl qui nazol i n-2-yl ) met hyl ] - 3- mathyl 7-(2-

(10 X tpdrmncinl 2 mminazelinsy Ime by ety -2 Rubyprt
8- [Rf(terlanUWIO)ﬁjc'éﬁoerIémM)@ﬁiendﬁi hi] )@éﬂﬂhi@be/ petrol eum

ether = 8:2) Mass spectrum (ESI+): mz = 601 [ M+H] +
(C rilgg)out in the presence of caesium carbonate)

d 6-yl ). nmet hyl ] - 3- net hyl
R Qa}[;%% ésqis/lﬂg%b%[%ﬁ%%[f%taﬁ)elr ?XI- But yl3/02<§/ngar >k/)o]nyl ame d
Mass sppctoami () 1ryE E-6danihibtle Rf val ue: 0.53 (silica

gel, ethyl acetate/petroleumether = 3:2) (126)
1-[ (3-phenyl -i m dazo[ 1, 2- a]pyrldln 2-yl)nmethyl]-3-neth

(1@5P1 {g(—fpfﬁéﬁd“ﬂ ﬂyi% quinazolin-2-ylimethyl)-3-methyl-7-(2-butyn-1-yl)-6-

[3-8/ ararhutvlmsycaﬂbonﬂatmnO)mlaerlqlan-yldraagtiflme met hyl ene
(Ca%%g k}ﬁﬁ’n t(ﬁgg%ce of CiMlu &S thorrs) UM (ESI+): mz =
R¢ val{@- daamﬁtumgenemw%e&@xo ethyl]-3-methyl-7-(2- buty

tert but yl oxycar bonyl am no) - pi perid
Maﬁﬁsﬁewl}m%kﬁﬂ Z\JAX #d: " 0.54 (silica gel,

met hyl ene chl ori de/ net hanol = 95:5) Mass spectrum
(ESI+): mz = 585 [ M+tH] + 16 February 2007
(106) 1-({4-[4-(tert.-butyloxycarbonyl)-piperazin-1-ylJ-quinazolin-2-ylimethyl)-

3-methyl-7-(2-butyn-1 —y[)—8—[3—(tert.-butyloxycarbonylamino)~piperidin-1 -yi}-
| xanthine
- {Carried out in the presence of caesium carbonate)
R¢ value: (.50 (silica gel, ethyl acetate)
Mass spectrum (ESI"): m/z = 743 [M+H]*

(107) 1-{[4-(pyrrolidin-1-yl)-quinazofin-2-yljmethyl}-3-methyl-7-(2-butyn-1-yf)-8-
[3-(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine :
(Carried out in the presence of caesium carbonate)

Rs value: 0.59 (silica Qel, ethyl acetate/methanol/conc. aqueous ammonia = -
- 95:5:0.1) |
Mass spectrum (ESI"): m/z = 628 [M+H]"




78 (128) 16 February 2007

1-[(5-nmet hoxy-isoquinolin-8-yl)methyl]-3-nmethyl-7-(2-b

utyn-1-yl)-8-[ 3-

(tert.-butyl oxycarbonyl am @) - pi peri di n-1-yl ] - xant hi ne

Rf value: 0.50 (silica gel, ethyl acetate/nethanol =

24:1) Mass spectrum (ESI+): mz = 588 [ MtH] + (129)

1-[(3-difluoronethyl-isoquinolin-1-yl)nethyl]-3-methyl
(10 1~F—Pﬂbtﬂbx?cé(ﬂbbn§l’3 -methyl-2-ox0-2 3—dihydr0—1 H-benzoimidazol-4-

ert %_arbon yl'am no) -'pi peridin-1-yl]-xanth
yf)faw@xo\ettwm@mtbyl {2-botyre o) 8-Ga-(teft.-butyloxycarbonylamino)-
hutyn-1-yl)-8-[3-(tert.-butyl oxy-

P'P%ém ;){I]a)f‘ﬁrﬁﬁljn pi peridin-1-yl]-xanthine with
Rr altiet ora@g@iliaa! dif i@ BREM#hyl acetate = 1;2

f3 4-di hydr o- |§ge'3u[|§no line) Rf vgyue 0.75 (gl um ni um
Massi shectiyat fEﬁ'ehW@ﬁ@?? BMl" acetate = 1:2) Mass

spectrum (ESI+): mz 608 [ M+H] + (130)

1-{[1-(1-cyano-1- rrethyl et hyl ) -i soqui nol i n-3-yl ] net hyl
__(1Q9)31—[(9¢dy¢he—7ha8 phthalen- 1—yl)nk1)ethyl] -3- methyg -7~ (2I butyn- 1)~yl) -8-[(R) g;

u - tert ut ycar bonyl am no) - pi per|i
(eftabdbianalarularahoRpinsaein B ER - ca go . ot hy
a (¥ﬁi§ 132)

R aélgrr%t ﬂc?zzycar éﬁﬁﬁé{hﬁ@n@@%@%@lﬁ%?%cﬁézép%r'\]@ _eq -8-[3
amnqmmat' 80:80tN| oxyca rbonyl -

am
;)pecﬁg {E%I&} /% ?ﬁ%ﬁambﬁ?e Mass spectrum (ESI +):
1- [(4 phenyl gui nazol i n-2-yl)net hyl ] -3-net hyl - 7- ( 2- but
-8- - 3-
(1 1)(60 e’lr—[t(lmldazq{rl @c)ﬁmrlﬁm&ﬁﬂﬂmﬂbyib3ﬂ’e$ﬁhlsﬂ-7r-(2~wllt}]n—5laﬁlﬂt-&-l[3‘re

(tedf? Ptﬁyﬁg&g{i%ﬁkﬁ%ﬁ Bk 8’%%%@%; ]( S hyl - 7- (2

Masbepeotrlmy{BSi8: bz = 547 [M+H]
(tert.-butyl oxycarbonyl anm no) - pi peri di n-1-yl]-xant hi ne
(Carried out in the presence of caesium carbonate) Rf

e R A By ko OEP

yi)- 8 [3-(tert butyloxycarbonylamlno) -piperidin-1-yl}-xanthine

Ry value: 0.25 (silica gel, ethyl acetate)
Mass spectrum (ESI*): m/z = 561 [M+H]"

(112) 1-[(8-methoxy-quinolin-5-yl)methyl}-3-methyl-7-(2-butyn-1-yl)-8-[3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine

‘R vaiue: 0.60 (silica gel, ethyl acetate/methanol = 9:1)

Mass spectrum (ESI"): m/z = 588 [M+H]"

. (113) 1-[(5-methoxy-quinolin-8-yl)methyl]-3-methyl-7-(2-butyn-1-yI)-8-[3-(tert.-
~ butyloxycarbonylamino)-piperidin-1-yl}-xanthine
Ry value: 0.40 (silica gel, methylene chloride/methanol = 20:1)

Mass spectrum (ESI): m/z = 588 [M+H]" |

(114) 1-[(4-phenyl-quinazolin-2-yl)methyi}-3-methyl-7-(2-butyn-1 —yI)—_8~[3-(tert$
~ butyloxycarbonylamino)-piperidin-1-yl]-xanthine . | |




(135) 16 February 2007
1-[ (4- phenyl - qui nazol i n-2-yl ) et hyl ] - 3- net hyl - 7- ( 2- but
yn-1-yl)-8-[(S)-3-

(tert.-butyl oxycarbonyl an ne) - pi peri di n-1-yl ] - xant hi ne

Rf value: 0.55 (silica gel, ethyl acetate/petrol eum

%g;ec?ru% @SIMEl mlzS~p ggé [Ivln}-lﬁ*ESI ¥)omz =635 [MH

1-[2-(quinolin-8-yl-]-2-o0xo0-ethyl]-3-nmethyl-7-(2-butyn
-1-yl)-8-bronp- xanthine Rf value: 0.55 (silica gel,
(11h&x T{7enethyhiridazel/1r@-alpidin-2-yBeshyl]- Msethgbéa‘ﬂmmyn 1-

ERLE- B icracrtonyBinOhPREEH LY 1- 1) et hy

R¢lvhiug- m%dw?slmca methylene chloride/methanol = 95:5)
butyn-1-yl) (tert.-butyl oxycarbonyl am no) - pi perid

Mass Spaptrunk grsin: WZ FB6 VMBI 0. 65 (al umi ni um oxi de,
~ethyl acetate/petroleumether = 3:1) Mass spectrum
~ (ESI+): mz = 576 [ MtH] + (138)

(116] (ﬁ@g@@?‘wl DBty F-fethgL T Louner-1-50BH(RY3-ftert-y] ) m-
e e
' bum@%gﬁ?ﬂnylmwokp[pﬁrw%ﬂ il ’Eﬁﬂ“?‘ﬂ@xy car bonyl ani no) - pi pe

0.40 (al d
Mérrsl'gt ene tcE]h‘c];@amc{g g?ngn% = 20 1) f\/gsgmsglegtmr S)r(nl =
(ESI+) rriz—590[M+H]+(139) |
- (1@;’)%6'2& %S%é[ﬁgs,plsgﬁ:{fg?n’%ﬁma Yot metovj-3 L dithy ok
| . e .
beh%:midsﬁdr )z(% r!?%{oé(g(étgpf) ﬁié&m}l Q’X{gcﬁ’?tgﬁﬁyyl?ﬁlg[gﬁ?erp'-mlbﬁy-
carhsnyGineinn)-pipeddinetyllixantiiinat e = 1: 2) Mass spectrum

Ry @HE@%@PE9%%5*%”&?%%5%%!% GSTE N1 )y et hyl 1- 3
Masgedgetrumr (B31M); m/iz = 851 {M+H]

butyn-1-yl)-8-13-(tert.-butyl oxycarbonyl am no) pi perid
in-1-yl]-xanthine Mass spectrum (El): mz =587 [M+

(1) e eyorometuinosHinglin T YRS TISIPY TGy Lyl
[3- ttgdr—butywxyodénbbntﬂammo) plpendln 1—y|]-xanth|ne Cert . -butvl
BYRlEich e rPrten Ofsrinal (e bl Vit Hervbub oy
catRAGIMAL - 5ipk# ajln-ﬂﬂ-xanﬁ'ﬁﬁe WMEH-chBrdrREOHYRE Mrif A Em R 1-

3,4-dihydro-isoquinoline)
Ry value: 0.75 (aluminium oxide, petroleum ether/ethyl acetate = 1:2)
~ Mass spectrum (ESI*): m/z = 608 [M+H]"

(119} 1-[2-(2,2-difluoro-benzo{ 1, 3]dioxol-4-yl)-2-oxo-ethyl]-3-methyl-7-(2-
butyn-1-yl)-8-bromo-xanthine
Mass spectrum (ESI™): m/z = 495, 497 [M+H]"

(120) 1-[(3-methyl-imidazo[1,2-a]pyridin-2-yl)methyl}-3-methyl-7-(2-butyn-1-
yl)-8-[3-(tert.-butyloxycarbonylamino}-piperidin-1-yl}-xanthine

R; value: 0.50 (silica gel, methylene chloride/methanol = 85:5)

Mass spectrum (ESI*): miz = 561 [M+H]*




(142) 16 February 2007

"1-[1(2,3,8-trinethyl-quinoxalin-6-yl)nmethyl]-3-nethyl-7
-(2-butyn-1-yl)-8-[ 3-
(tert.-butyl oxycarbonyl am @) - pi peri di n-1-yl]-xant hi ne
Mass spectrum (ESI+): miz = 601 [ MrH + (143)
(12%@%?( [Fﬁé@?{z[ @qp'fag%aé LibyRi-2 TRhhath) -3 Rl - Al Ry
yl)ta;paf(tenybawm;témvmmﬂbppr efidl -1 L)Ja'rﬂslﬁﬁéh' ne Mass
ectrum (ESI+): mz = 573 ﬂ
Rf! lue2 0 !Carﬂﬁl Haﬁﬁwieﬂeldvpm mf;thgm@lquhgquam(sz but
PRVA -(tert.- butyl oxycarbonyl am i no)-piperid
anlifﬁc_)rig I%Q'xa' t hi ne Rf val ue: 0.65 (silica gel,
Masstdpglctmmn (ESI6): inde/sn86hfMeH]= 9: 1) Mass spectrum
(ESI+): mz = 573 [ MtH] + (145)
1-[ (4- br ono- 3- net hoxy-i soqui nol i n-1-yl ) met hyl ] - 3- net hy

(122)71‘ g@'rﬁé&tyzﬂm%aazoﬁy% 2 ynarnbo y ))rneth%g-methgl 7-{2-butyn-1-

ert. - but yl']
yI)Bx mmtymymboeylamlﬁé) ~-pipetidinal -giixanttéhdy| ene

R @L’grbgg’/ﬁ@égeﬁﬁﬁﬁﬁeﬁé i Nas _ggezcst rum (ESI +) :

Ma’ss[ thgtjifd GE};llquP{/Bea(%ﬂﬂnhH]Tal en-1-yl ) net hyl ] - 3- net hyl
utyn-1-yl)
8- [(R) 3-(tert.-butyl oxycarbonyl am no) - pi peridi n-1-yl]

“%3?f‘g'ff?{%%ﬁﬁ\é'ﬁﬁ'ﬁ%‘ﬁZn%lp%?fhi%&@Caﬁﬂm"ietbh%%%vw“

y)-BH3s(terpanitylory¢drbbriylaniha)- p1p§t2c§ﬁn[1\ltL
1-{2- (tert.-butyl oxycarbonyl) |ndoI yI] 2- 0X0-

Rr @iHg; é-ﬁﬁ (ﬁ@;%gﬁl TogthylehgiGher ;Y nsd iR Q)ant hi ne Rf

Ma\égl:sg?ét q,z.g(;&_g@)g hifsa ae [Mﬁq]&hyl ene chl ori de/ met hanol =
1-[(E)-3-(2-nitro-phenyl)-2-propen-1-yl]-3-methyl-7-(2

(2 S S sy - st Fr byt Taihine

(temgb&géérbléﬁyléﬁﬁh plﬁ@héln—‘l 9 Sahbfing + (149)
ent af | uoro ropenlyl) 3-methyl -7-(.
R \@I@@t A0 13@11::; gel, ethyl acetatelpetroleum ether = 8 2)

el L RSO AR 1) 1Pt -yt

(125) 1-[(2,3-dihydro-benzo[1,4]dioxin-6-yl)methyl}-3-methyl-7-(2-butyn-1-yl)-
8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine
Ry value: 0.53 (silica gel,.ethyl acetate/petroleum ether = 3:2)

(126) 1-[(3-phenyl-imidazo[1,2-a]pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-
yb)-8-[3-(tert. —butyioxycarbonylamino)—piperidin -1-yl}-xanthine

R value: 0.50 {silica gel, methylene chloride/methanol = 95: 5)

Mass spectrum (ESI"): m/z = 623 [M+H]"

(127) 1{2- (naphthalen 1-yl}-2-oxo-ethyl}-3-methyl-7- (2~butyn 1-yI) -8-[3- (tert -
‘butyloxycarbonylamino)-piperidin- 1-yll-xanthine '

Rr value: 0.54 (silica gel, methylene chloride/methanol = 95:5)

Mass spectrum (ESI*): miz = 585 [M+H] = o




Mass spectrum (ESI+): nlz = 623 [M+H + (150) 16 February 2007

1-[(4-nitro-naphthal en-1-yl)nethyl]-3-nethyl-7-(2-buty

n-1-yl)-8-[(R) -3-

(tert.-butyl oxycarbonyl am n@) - pi peri di n-1-yl ] - xant hi ne

Rf value: 0.41 (silica gel, nethylene

chl ori de/ met hanol = 95:5) Mass spectrum (ESI+): mz =

602 [ MrH] + (151) _
(12338_)[1%{{5?13«??16??%0&1lYaiﬁieéJ?}’)Hetﬁyl]‘-%hmé{hylﬂ(é’:tﬂiﬁﬁi‘?:y]r)'-s’—'[é-'
(teﬁuLytyiﬁow@a%Mymmmpw@imérylhxwtm'mpl ]-xanthine Rf

Vi e; . (sl el ..cycl gphexane/,et.hyl acetate =
Ry ‘o‘gﬂ%‘)% %’g’séﬂ‘ﬁ%cgﬁl’ﬁw%ﬁelﬁey'ﬂ?@‘aﬂ@zgﬁMH] + (152)
Mabs|dpechubi (EDIE 2092388 {M+M)'met hyl | - 3- met hyl - 7- (2- buty

n-1-yl)-8-]13-(tert. - _

but yl oxycar bonyl am no) - pi peri di n-1-yl]-xant hine Rf

- (129 485 JhitonRtin i a OB S Bhg  put 390 -8

o e bt o e

(BBl B 6 Fopsy sl of - s 2ty ¥4 Ba (9 -botoxy:
e _ | A et

ca ey D Gr S TR PRIy hrabrom A

3, 44dihydun-isofjuimoling) ) met hyl ] - 3- net hyl - 7- (2- but yn- 1-yl ) - 8-

 Relglibt G5 @lusminm Qsidsopelplsm aieretoylposiate FiHR) wass

| MaSBRBEEHTI @) mFkZe08 fasHjMH + (155)
1-[([ 1, 5] napht’hyri di n-2-yl ) et hyl ] -3-nmet hyl - 7- (2- butyn

-1-yl)-8-[3-(tert. -
PSR A LB o MO0 52
buﬁynf’ﬁ_ﬂﬁﬁ[@g@td[sr(t%ﬂftg@%a?moﬁymmiﬁsybwe}id%mﬂ%htmné 2- but
Ry %/;'E?igjgdﬁwpéﬂ%ﬁ_ﬂb\dméﬁ?ho) - pi peridin-1-yl ]-xanthi ne
ek bt ESI0 b7s DB AR YT s s -
573 [M+H] + 16 February 2007 . 82
(132) 1-methoxycarbonylmethyl-3-methyl-7-(2-butyn-1-yl)-8-[3-(tert.-
butyloxycarbonyl-amino)-piperidin-1-yl}-xanthine
Mass spectrum (ESI): m/z = 489 [M+H]"

(133) 1-[(4-phenyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y)-8-[(R)-3-
(tert.-butyloxycarbonylamino)-piperidin-1-yi}-xanthine |
Mass spectrum (ESI™): m/z = 635 [M+H]"

© (134) 1-[(2,3-dimethyl-quinoxalin-6-yl)methyl]-3-methyl-7-(2-butyn-1-y})-8-[3-

(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine

~ (Carried out in the presence of caesium carbonate)

‘Rf value: 0.40 (silica gel, ethyl acetate)
Mass spectrum (ESI"): m/z = 587 [M+H]"




(15 7') 16 February 2007

1-1(2, 3,8-trinethyl-quinoxalin-6-yl)nmethyl]-3-nmethyl-7
-(2-butyn-1-yl)-8-
[(R-3-(tert.-butyl oxycar bdByl am no) - pi peridin-1-yl]-x
anthine Rf value: 0.32 (silica gel, nethyl ene

(135 (Wf@@%ohn 28 HeNBES RBFSLY YRR - 1y -8 e) -
(teﬂt b(lfylox@bﬂﬁl@ifnylwmnd) pigkeridin-m8indrkhigemet hyl - 7- (2- but yn
Ry B%'P?F b%ﬁcéﬁ'ﬁéﬂﬂ ﬁwwweﬁtsmt@lmemqr 8@ hi ne Rf

g ol e qagupy el oLe el

1-[ ([ 1, 8] napht hyri di n-2-yl ) et hyl ] - 3- net hyl - 7- (2- but yn

- 1- -8:[3-(tert..-
(1950 Ao e Bah Y Browe ety et TGt fbromo-
xaithldee: 0.12 (silica gel, ethyl acet at e/ met hanol =
98:2) Mass spectrum (ESI ): mz = 559 [MtH' (160)
Ry valpes055silica gabmmy@melcwwndmquncm—@ Byl -7-(2- but

Ma}é?&}){% g&m?(;‘;l[sg Q‘Z% Boﬁ‘ﬁﬁ 4r%BrIM l_HI peridin-1-yl]- _xant hi ne

vaI ue O 47 (SI lica gel, petrol eum et her/ et hyI
1) Mass spectrum(ESI ): mz = 575 I\/H-q
(13(71631)(3 4 d!methyl 6,7-dihydro-5H-[2]pyrindin- 1-yl)methyl]—3~methyl- -(2-

buﬂv%ﬁ%-ﬁ%h"@% Ig}wlogy&raoxwéﬂﬁﬁcw& Leﬁdlﬂef DHJxanth rge but yn

Rs ¢dlaet 0. sat(amhnwmaaoiadeyémvl acotaft/pettdldinmdthigt :-3¢ant hi ne
et hyI acet ate) Mass

e
Masp SR (EST ) iar 57 BB W (162
1-[2-(3- nethyl 2- 0X0- 2, 3- dlhydro benzooxazol -4-yl)-2-0
xo- et hyl ] -

(13.@11 Hy3, 4ﬁ4métrmlrﬁﬁ17,B~§eltr)ah8d[d-ﬁbqﬁm@t:m‘lt—yl)rbatmﬂ]eﬁemaihjd%

Rf.
BB Lo 5eREH chyionidarhpor AR e Rai LV a8 g s
Ry @eﬂﬁét@ Hm(élﬁﬁhmhm Hilae—m‘é%iéd\é” Eﬂllonéé/ﬁ?éthanol - 20: 18

E qui noxal I n-6-yI ) methyl']-3- et hy
Mayﬁsmegurgmg Bl p)z)mg 590 [M+H]"
(tert.-butyl oxycarbonyl am no) - pi peri di n- 1- y1] - xant hi ne
16 February 2007 83
(139) 1-{2-{1-(tert.-butyloxycarbonyl)-1H-indol-4-yl]-2-oxo-ethyl}-3-methy!-7-(2-

butyn-1-yl)-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1 -yi]-xanthine

2- but-

Ry value: 0.55 (silica gel, petroleum ether/ethyl acetate = 1:2)
Mass spectrum (ESI"): m/z = 674 [M+H]"

(140) 1-{(1-methyi-2-oxo-1,2-dihydro-quinolin-6-y)methyl]-3-methyl-7-(2-
| butyn-1-yl}-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine
Mass spectrum (El): m/z = 587 [M]"

(141) 1-({1-[(2-trimethyisilanyl-ethoxy)methyl}-2-oxo0-1,2- dihydro-quinoiin-G—

. ylimethyl}-3-methyl-7-(2-butyn-1-yi)-8-[3-(tert. -butyloxycarbonylamino)—
plperldm -1-yl}- xanthine S

Mass spectrum (ESI"): m/z = 704 [M+H]*




Rf value: 0.48 (silica gel, methylene 16 February 2007.

chl ori de/ met hanol = 95:5) Mass spectrum (ESI+): nmlz =

356 [ MrH] + (164)

1-[ ([ 1, 5] napht hyri di n- 4-yl pAet hyl ] - 3- net hyl - 7- (2- but yn
-1-yl)-8-[(R)-

(149 ¥p 3@“?5*‘%?%9“{“%2%" e IRy ML £ sl 8-

(teﬁtl-lgg’l)yloxyéaﬂjoWBlneppqieﬂdm -0 58 -xarithimez = 559 [ MkH| +

Ma%-S(SPE?UEmp@ﬁ’Qﬁ MYEFSHEINFHR] | y1 ) - 3-net hyl - 7- ( 2- but yn-
1-yl)-8-[ (R -3-(tert. -

but yl oxycar bonyl ami no) - pi peri di n-1-yl ] -xant hi ne Mass
(145 Geli(3-mmeth By vinoxalire6 y)eR2hyIMBHhethyLBER-butyn-1-yl)-8-[3-(tert.-

but(y@[x&ﬁ%%?n&%t k) ;; p%hgﬁ,e %'_,;gg{gﬁi%l )-allyl]-3-nethyl-7-

Maa,s(sbeetrun.b@smow&wmwéﬂ*no) - pi peridin-1-yl]-xanthi
' Mass spectrum (ESI + z = 601 [ M+tH] + (167)
1-T(E)-3-(3-trifluoronethyl -phenyl)-allyl]-3-nethyl-7-

(1448 At R e Yot ey e Gt o et
buwbxymnymmppp@ﬁ&nﬂ-yl]mahtmném [ MeH] + (168)

4-trifluoromet hyl - phenyl) aIIyI] 3-net hyl -7-
Ry \(ajue,tﬁ oA (§|J1941 pebmethylene ¢ Ionde/methanol 9:1)

+ + din-1-yl]- t hi
i o L R

1 [(3 trifluoronethyl-isoquinolin-1-yl)nethyl]-3-nethy
but

(145} follGb b - Tigdh g adinabiy ey I BethdTr2ebyyp-t;
yl)- wgﬁtﬁﬁ—bﬂpﬂ?ééiﬁenﬁa%d Sd'é?,?'?‘%%?ﬂ'i'xﬁ?‘“@ exane/ et hyl

acetate = Mass™ spectru = 626 [ MtH] +
Rr \@g®)0.65 (silica gel, methylene ch[onde/ethyl acetate = 1:1)

e ob eI i ST e a7y | > T

1-[(3-difluoronethyl-isoquinolin-1-yl)nmethyl]-3-nethyl
-7- ([2- _utyn-l-%_m(- 8- :
(146] Ritsdiflugrameihoxyingrit it inethyll-Somednildr-(@-tutyni1-y)-
t li
e S N M

R¢ value: 0.80 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:;10:1) _
Mass spectrum (ESI7): m/z = 623 [M+H]"

(147} 1-{2-{1-(tert.-butyloxycarbonyi)-1H-indol-7-y{]-2-oxo-ethyl}-3-methyl-7-(2-
butyn-1-yi}-8-bromo-xanthine
Ry value: 0.83 (silica gel, methylene chloride/methanol = 95:5)

(148) 1-{(E)-3-(2-nitro-phenyl)-2-propen-1-yl}-3-methyl-7-(2-butyn-1-yl)-8-[3-
(tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine

Mass spectrum (ESI*): m/z = 578 [M+H]"

(149) 1-((E)- 3—pentaﬂuor0phenyl -2-propen-1-yl)-3-methyl-7-(2-butyn- 1—yI) 8—

o [3~(tert. -butyloxycarbonylammo) plperldm 1- yI]~xanthlne




Mass spectrum (ESI+): mz = 608 [ MtH] + (172) 16 February 2007
1-[(4-chl oro- 3-net hoxy-i soqui nolin-1-yl)nmethyl]-3-neth

yl -7-(2-butyn-1-
yl)-8-[3-(tert. - butyl oxycaghonyl am no) - pi peri d
i n-1-yl]-xanthine val ue: 0.65 (silica gel,

M%reséts{]a%c%r&%%logéﬁ éﬁgkwﬁﬁrat&?;l 1) l\/ass spectrum

1-[(4- ethoxy qui nazol i n-2-yl ) net hyl ] - 3- et hyl - 7- ( 2- but
(1%&&[(67@1&9 h%haéﬁ‘n ﬂddmtbﬁﬂwmﬁtwlﬂ(? bty i leS-[(Rf)-3-

(el HGio8cSbd AR BRerc M a8, 96285h[y'M+H1 :

Rf &I&IM!) 0.41 (silica gel, methylene chloride/methanol = 95:5)
[(4 |sopr yl oxy- U|nazol|n 2-yl ) et hyl ] - 3-net hyl -

¥ gz =6
[3 (t ert butyl oxycar bonyl am' no) - pi peri di n-1-yl]-xanth
ine 'Rf value: 0.40 (silica gel, nethylene

(158 ‘bf(bdnimﬁagbl-zqaa??tsfql]ﬂ-melt):yl%(:‘&batyect-yl)lm-[eafért} :
= §17 [MH + (175) .
b”g’&‘rz’tyfaﬁﬁlﬁ ﬁ%?”ﬁ@z@?ﬁ”%%ﬁ’y’kxww hyl ] - 3- et hyl - 7- (2- b

RV&MBéw)sm%a 1, cycloh fethyl acetat
! gy o>[<g)%ca cgn)(/exgrr]r? r?o A SF%gr?mSn )1 yl']-xant hi ne

MaRB sp@lctrsm &8 Wz 248 BatH]” rret hyl ene chl ori de/ et hyl

-+ acetate = 1:1) Mass spectrum (ESI+): mz = 578 [ MtH] +
(176)

(1512) [1(—R5@h%lhb:[nt§&@zblﬂ21wmeihybﬂ-3mthML?} (ﬁbu@hhv bhB-{32(tEM -

3- (tert.-butyl oxycar bony am

buty Cﬁiﬁ@éwladm%ﬁz mtpﬁn}imxbm]mam&lm val ue: 0.75 (silica

A A

Mabs [shécprbeni@SIRy nifgi=roM-+HP- y| ) net hyl ] - 3- met hyl - 7- ( 2-
butyn-1-yl)-8-[3- (tert.-butyloxyca rbonyl am
|no) piperid in-1-yi]-xanth ine Rfvalue: 0.35 (silica

e L B Ry SO LB YR SR T ey 360910
8- b@'QmB)xanthme _ '

'Rf\%élhé‘f'_ ﬁgigeﬁ%;§ Sé' et llleple chYor? : hMa]an_—%%%)om opyl - 7-(

Maiéé %?éctrmt(ﬂmyw baf@el arpnmHyt perid

xant hi ne

(154) 1-[(quinolin-7-yhmethyl]-3-methyl-7-(2-butyn-1-yi)-8-[3-(tert.-
butyloxycarbonyl-amino)-piperidin-1-yl]-xanthine
Mass spectrum (ESI*): m/z = 558 [M+H]"

- '(155) 1-{({1,5Inaphthyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y])-8-[3-(tert .-

butyloxycarbonylamino)-piperidin-1-yl}-xanthine
Mass spectrum (ESI*): m/z = 559 [M+H]"

(156) 1-[(8-methyl-quinoxalin-6-ylymethyi]-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-
(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine |
Ryvalue: 0.45 (silica gel, methylene chioride/methanol = 19:1)

Mass spectrum (ESI"): m/z = 573 [M+H]" |




Rf value: 0.45 (silica gel, nmethylene chlori deﬂ@fﬁ?'[uaryzow

acetate = 1: 1) Mass spectrum (ESI'): mlz = 661 [ M+tH]'

(179)

1- [ ( 3- met hyl -i soqui nol i n- 18l ) met hyl ] - 3- cycl opr opyl - 7-

(2-butyn-1-yl)-8-][3-

(tert.-butyl oxycarbonyl am no) - pi peridi n-1-yl]-xant hi ne

Rf value: 0.50 (silica gel, nethylene chloride/ethyl
(1517?61- €3 8—tr1méihwaamos@ﬁﬁistwﬁ.éﬁ§l] Amefyd-75( 2288 yhMtid)-s-

[(R$—3[ -tiertabuiyigxysadtheay lrsnipophineyidin-2-yix@nthing| | - 3- et hyl -

Rifa %R?L@y{é igzel e BV SIBEA ety TPE& i di n- 1-y1 ]

Massaspidutroen (ESI" )/a;h/b_re: 601 WI+HT lica gel, methylene
chI ori de/ et hyl acetate = 1:1) Mass spectrum (ESI'):

mz = 601 [ MrH ' (181)
By ésr)[ﬁﬁgfﬁﬂg}sbwuﬂﬁg ity SRBEGLY 1B )-8 75 Fe!
butynanoammmnmy)b-pmemmerme::ardrn’ael yl]- xagt;n ?E I Rf
ReELESP 0 Blich el iy Firsta®linethenpls 8841y <655 T Mk
Ma(s?s%?ectrum ESI mlz 5?
pheny
yn-1- yI) 8- [3

B

)@é&myh@ho%ﬁﬁrﬁﬁﬁ@ﬂ]%rﬁﬁﬁb ): mz = 565 ['VH'|‘|]
Rf‘.@'HQ 0 321(sllina vl sheyl\acetatetmethenals P8R net hyl - 7- (2- but
3
Ma%t@. sﬂ)eﬁ{r%n}wwg%bo% ?«Wn Iﬁ'l)) pi peridin-1-yl]-xanthine

val ue: 0.63 (silica gel, methylene chI ori de/ et hyl '
q%§ 4[?5 Siuoronaphibaien- Ty Boethl-5 etiyi-7- 2 butyrm gyl )-3-
- I t hyl ] - 3- net hyl
ae&é%tzﬁa%é*ﬁ%yfyéwﬁ@f-wé%dW?—Wan%’wﬁé° ethyl] -3 methy
Rs %Ipem 43-(silica gel, Ipetrplanny ethdripthylavetaty =pl:deri di n- 1-yl |
t I li I, t hyl
Magﬁ%ﬁpp e(g%l)v%{%tgaﬁ% @ﬁleﬁu) Il\/;:lsggpectrr:r?umy( ?Egﬁ) X
rriz = 619 [I\/H—|] 16 February 2007 86 (185)

hent}/] - 2- 0x0- et hyl ] - 3- net hyl - 7- ( 2- but yn-
(1611)3‘”-[1 1 gi][\@;pb gnt@lﬂe’&«yl)methyl] -3-methyl-7-(2-butyn-1-y})-8-[(R)-3-

(tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine

M+H
%{ lo et hyl ] - 3-net hyl - 7- (2- but

Rs value: 0.39 (silica gel, ethy! acetate)
Mass spectrum (ESI™): m/z = 559 [M+H]*

(162) 1-[2-(3-methyl-2-ox0-2,3-dihydro-benzooxazol-4-yl)-2-oxo-ethyl]-3-
methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-butyloxycarbonylamino)-piperidin-1-yl}-
xanthine '

R¢ value: 0.60 (silica gel, methylene chlortde/methanol 95:5)

Mass spectrum (ESI'): m/z = 606 [M+H] -

{163) 1-[(8-phenyl-quinoxalin-6-yl)methyl}-3-methyl-7- (2 butyn- 1-yi) 8-{(R)-3-
(tert butyloxycarbonyiammo)-plpertdm 1-y|]—xanth|ne




butyloxycarbonylanino)-piperidin-1-y|]-xanthinéGFRﬂU&v2007
‘value: 0.70 (silica gel, nethylene chloride/ethyl

acetate = 1:1) Mass spectrun1(ESI+) mz = 611 [ MtH| +
(186) 83

1-[2- (blphenyl 3-yl)-2-oxo0-ethyl]-3-nethyl-7-(2-butyn-

Red Valik) Oatd %ﬁ‘ltrﬁéfhgiene chioride/mefhandl = 95:8) . | &

but yl oxyc rbo amn pl peridin
Mass|apectron7ESIS): Inzas 386 [Mmtihyl ene chl ori de/ et hyl
acetate = 1:1) Mass spectrum (ESI+): mz = 611 [ MtH] +
(187)

(16|¢)[12ﬁﬂ135]h§9ﬁﬂ-@rﬁnlrﬂl-¥|))ﬁ’(&ﬁ¥4] -B-rde wpﬂfﬂm'n}n—%ym%itﬁ) -3 (

bdt yl'oxyca
(teﬁbbhﬁmammmmpmw@rynwl]x)eantimneu ne Rf val ue:

ReJall: 620 GiladH iV e R Reln Bty 2 (15s;
Maks[s(oécnfahhﬁsw)smmsa;g g\ﬂ-lH y1) met hyl ] - 3- cycl opr opyl - 7-

(2-butyn-1-yl)-8- [(R-3-(tert.-b utyloxyca rbo nyl am
i no)-p |per|d| n-1-yl]-xanth i ne Rf value: 0.50

| (1ﬁggd(§%g%ntaﬂi‘{’aé§ph§ﬁsﬂ rgilgl)%* g@g;ﬁtﬁ% b&?‘q élagri?  87(A)-3tert.-

butyldxydarboasibdmino)- pmemnk:llrﬂ’l%#l]wa)rmwt;byljll 3- cyclboprlopyl 7-(
ut yl oxycar bonyl am
Maﬁﬁgpeé&%r(?@ﬁlrp W%rj%&%ﬂ‘f'hﬁfwe Rf vzll uey 0. 50 {si lica

gel, nmethylene chI ori de/ ethyl acetate = 1:1) WMass
ﬁS)ectrum (ESI+): mz = 661 [ MtH + (190)
(16 ['6[ﬂE)e9daanacprbm?&hﬂprI))aM]*Wm]etlﬁfl@'y(ﬂhmvnﬂwl)% (R-

LT R e e

Maggbpeﬁﬁ@mY(E@f% Al1E ergete Mf-tlh | acetate = 1:1) Mass
spectrum (ESI+): mz = M-H + (191) :
1-[2-(2- phenyloxy phenyl) 2 oxo- et hyl ]-3-methyl -7-(2-b

(167 NER X i d Bt o B - AR T R A s 1R -
3-(fpe. -butmhmbmwmhma)w@ftdw -Fgirthine= 1. 1) 16
eSS BT 7z Yoy MRS Um (ESI0): i 2 = 627

(168) 1 -[(E)-3—(4~trifluoromethyl—pheny!)-ai Iyl]-3-methyl-7-(2-butyn-1-y1)-8-{(R)-
- 3-(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine
Mass spectrum (ESI): m/z = 601 [M+H]*

(169) 1-[(3-trifluoromethyl-isoquinolin-1-yl)methyl]-3-methyl-7-(2-butyn-1-y})-8-
[{R)-3-(tert.-butyloxycarbonylamino)-piperidin-1-yi]-xanthine

'Ry value: 0.68 (silica gel, cyclohexane/ethyl acetate = 3:7)

. Mass spectrum (ESI"): m/z = 626 [M+H]"

(170) 1-[(3-methyl-isoguinolin-1 -yhymethyl}-3-methyl-7-(2-cyano-benzyl)-8-

chloro-xanthine

- (171) 1-[(3-difluoromethyl-isoquinelin-1-yl)methyl}-3-methyl-7-(2-butyn-1-yl)-8-
{(R)-3-{tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine - '




(192) 16 February 2007

1-[2- (3- et hoxy-phenyl)-2-oxo-ethyl]-3-nethyl-7-(2-buty
n-1-yl)-8-[(R)-3-

(tert.-butyl oxycarbonyl an &) - pi peri di n-1-yl ] - xant hi ne
Rf value: 0.72 (silica gel, nethylene chloride/ethyl

Ry (élg 2 Ss (sﬂ'ca ge’l\/lgl Eo?‘;%?cglt’né}émyq %gtlat-'-a?té _rq_%) = 579 [MeH +

Malss[ e&frg;ﬁ%(ﬁ@éynﬂh@w@é fg+@Qyo- et hyl ] - 3-met hyl - 7- (2- but
y
(t ert.-butyl oxycarbonyl am no) - pi peri di n-1-yl ] -xant hi ne

(5 1 i e Eha i TRARYAGOR SRS -

yl)—@ Aaert butyloxycarbonylamlno) plpel'idln 1-yl}-xanthine
2- met hoxy yl)- thyl'] - 3-met hyl - 7- (2- but
Ry y@iuq- Bp- (gﬂlpgpg)el 3nethylene chlondelethyl acetate = 1:1)

Magp SpEpla €S ik T2 SRR T ene' Chlof 1 de) etiyl
acetate = 1:1) Mass spectrum(ES|+) mz = 565 [ MtH] +
5 . .
(1735 At sthorgravigeRlinyPmetbyl-Srreety - @-Herm e S3-at-
buﬂillUX?B met Ia}mﬁc- p‘é’l"@iﬂ‘@'ﬁjﬂa‘hﬂ‘n ihd 96)

|squ|no I n yl')ymet hyl ] - 3- et hyl - 7- (2- br
R¢ miueb@ﬁi)(sulcagel methylene chloride/ethyl acetate = 1:1)

Ma%%%pﬁg& e@ﬁ))bm%' Oé%’:fﬁ\nﬂqjlyl am no) - pi peridin-1-yl]-x

1 [(1 2,3, 4-tetrahydro- phenanthr|d|n 6-yl)nmethyl]-3-ne

7-(2-butyn-1- yi)-8-[3-(tert.-butyl oxycarbonyl am
(17r4hd)[(%lq@mrowlﬁxyrqy|n]azsamremlmethyll~\3arrr@&ylﬂ é’eblqtym i-¥r 8-

[>- @pec?@&%%%ﬁgb%ﬁﬁmgfbt’%g?"ﬁpﬁlEégxi’gﬂépl é) Vi Mass

Ry \lal(@@ 20[((silieé Iganeﬁeﬂwmmdmmdﬁ@my] agdtatey+ - B- oxo- et hy

1) -

Maﬁ?éﬁe‘?EWm)(Eéﬂ )3“‘(/17-6@1%/@@1"3} Ioxycar bonyl ami no) - pi peri di
n-1-yll- xanthine 16 February 2007 88 To a solution
of 402 ngy of

(175 (1J(Z-B*chvidmémimﬂw@yl)mwﬁtyhb&ﬂetbhbﬁ*ﬂﬂibuwmiﬂfl) 8-[3-
-1-yl)-8-[3-(tert.

1-2-b t
(te’gm%ye%%%%%%{?ngﬂé H'Q?“H%' bé’ﬂﬁé .RL yl]-xanthine in
Ry vidluéd 0.Be%affit4 gepintatpyieRathlor’icfethyigcktbiel® 17) of a

Mass spectrum (ESI"): m/z = 578 [M+H]"

(176) 1-[(3-phenyl-isoquinolin-1-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-
(tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine

R value: 0.75 (silica gel, methylene chloride/ethyl acetate = 1:1)

Mass spectrum (ESI"): m/z = 634 [M+H]"

(177) 1-[(4-phenyloxy-quinazolin-2-yl)methyl}-3-methyl-7-(2-butyn-1-yl)-8-[3- -
(tert.-butyloxycarbonylamino)-piperidin-1-yi]-xanthine '
R¢ value: 0.35 (sifica gel, methylene chloride/ethyl acetate =1:1) |

Mass s_pectrum-(ESI;'): m/z = 651 [M+H]" E




35 % hydr ogen peroxi de sol ution. The reaction H keepary 2007
is stirred for half an hour at anbient

tenperature. Then 5 nl of a 10 % sodi um t hi osul phat e
solution are added. The ag@ééous phase is extracted

twice with 5 m of nethylene chloride. The conbi ned

Y e S M e ST T RS

(tmmwmmmmr@wﬂw Rar@tRinecol uMm wi t h
ycl ohexane/ ethyl acet ate/ nethanol :

Ry é{ﬁl!@np 45¢(sdljcgy gqggewe(nﬁsch}@we/eﬂw aéyfata "2/1a'ﬂ le: 0.28

VeSS g R S L TP BB P 7 ° 625 Thir e

fol |l ow ng conpounds are obtai ned anal ogously to
le VI: (1) . .
(1f53aﬁﬁ@§nﬁmvh§#egmoam1nv Il SYlopRBYET K3 bLtg- e GiL3-
(te[)t ~bh§1l EyI ; E | toélptpengm 1"yll<y%n§tr‘ ngnyl am no) - pi perid

R valug: 9150 csaimrgeﬁ,emem’ylaml chdoride/@thy] acétatea=del), et hyl
M%%gﬁeﬁrwfégﬁf%%% 5:983“},1“5\@88 spectrum (ESI'): nz

1- (2-{2-[ (et hanesul phi nyl ) met hoxy] - phenyl } - 2- oxo- et hy
|)-3-methyl-7-(2-
( Tﬂfbt%"- (B~ 9|lfl)Jomm@th@xbphen!ﬂwwmwwﬂtﬁamﬂaﬂa?n@blpﬂype‘r—yl)r

o Fa;%ﬂ wg@@gﬁg%oMﬁﬁ Fiod n—(1- xdnthile? = 627

Rfaaih(eZBrn’n mkhygjeﬁlmémylen@tmc)éreﬂmaa:etZte(Bﬂmt hyl - 2- bu
ten- 1- { Feé - butl?ql Loxycarbonyl am
MassSpsesirgat lnlmlyﬁﬁ%wh he 236 pi of
1, 8-di azabi cycl o[ 5. 4. 0] undec- 7-ene are added dropw se
to 630 ng of

(187 (1B Zapthieyly - Guibazelin-4-y) mjetByl]-3-raetwi-7 -(mexﬂﬂ)aﬁ*ﬁﬁﬂ&drt- |

bu@@g&y gq%yaémnqa 8'p§8ﬁlﬁéh¥ﬁam '?‘grlrgdlgor tvvo hours at
Re 8810651 @ISR iy IRBT HRIEAEGPRLdiad © 1

- distil of f “in vac resi due |§ t aken up.

Maisg spectrimofEN )l.\lrrdZﬁéKi@/HMﬂrlham de and conbined with
258 ng of (2-trimethylsilanyl-ethoxy)nethyl chloride.
The reaction mxture is 16 February 2007 89

(182) 1-[2-(2-methoxy-phenyl}-2-oxo-ethyl]-3-methyl-7-(2-butyn-1-yl)-8-[3-
(tert.-butyloxycarbonylamino)-piperidin-1 -yi}-xanthine

Revalue: 0.57 (silica gel, methylene chloride/ethyl acetate = 1:1)
Mass spectrum (ESI"): m/z = 565 [M+H]*

(183) 1-[2-(3-methoxy-phenyl)-2-oxe-ethyl}-3-methyl-7-(2-butyn-1-yl)-8-[3-
(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine

Ry value: 0.63 (silica gel, methylene chloride/ethyl acetate = 1:1)

Mass spectrum (ESI*): m/z = 565 [M+HJ"

(184) 1-[2~(3- tnﬂuoromethoxy—phenyl)—Z oxo-ethyl] 3- methyl 7-(2-butyn- 1—yl)
8-{(R)-3-(tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine

. Rsvalue: 0.64 (silica gel, methylene chloride/ethy! acetate = 1:1)
Mass spectrum (ESI): m/z = 619 [M+H]* |




stirred for three hours at 120C. For working up®fgbypry 2007
is added, the precipitate forned is filtered off and
taken up in ethyl acetate. The solution is dried over
magnesi um sul phat e, evapor@ted down and

chromat ographed through a silica gel colum with

cycl ohexane/ et hyl acetate/nethanol (6:1:0 to 0:5:1)

as eluant. Yield: 435 ng (53 % of theory) Mass

(188 elc[2- (bipHen$l-2)yl) mo&o%tﬁﬂ%{rh@ﬁ}ytb?'(%uftw H OB R)-3-(tert.-
ounds are optai ned anal ogously to Exanple VII:
butyﬁ%carbonylammo) -piperidin-1-yl]-xanthine

Ry ﬁ?lbé%%l &Qég?'nllétﬂ iengtéﬁ@??&?awy%ée}gte(zg%ano- benzy

xant hi‘ne Ss spectr [MH (2)

MaSs[s@eetrhm(ﬁSi’f)bndyI:)BHt IHRTF7- ( 3- met hyl - 2- but en- 1-yl ) -
8-[3-(tert.-butyl oxy- carbonyl am ‘

i no) - pi peridin-1-yl]-xanthi ne Rf value: 0.31 (silica

(1685 |1»[2%idﬂé'n8ﬂ§ gﬂt@-%&bs&ﬁﬂﬁé hﬁ@mg A g@ %utﬁw G‘@Ué [(R):3-(tert -

amoni a = Mass spectru
butylaxyparborylamine)- pfpendm 1-yl]-xanth|ne

7S e o Wbt bl 2 >

Ma@@%géﬁﬂrW(E@ﬂ*t) mpeE@qi1dpleMe added to 2.32 g of
(tert but yl oxycar bonyl am

|no) pi peridin-1-yl]-3-(3-nmethyl-2-buten-1-yl)-4-

o P SILBOBH  orEE ABAD 20 B

[(Rp-GH(tesrt. diutylexytﬁrbtblxﬁdmirm’) pftpafr&ilhduﬂ}ixan&ﬁtr@ cooling to
erature it is dilut wi th et hyl ene

Re IV 66 (SR 0k Hieihvepn abioropleinddsetptar Kibat ur at ec

Ma Qbﬁ%?ﬁb??‘rﬂ?zs§ e[gyp,q_uand saturated sodi um

| oride-solution er magnesi um sul phate and
evaporat ed dovvn The crude product |s purified by

t h ‘
(e AT e on byt S Rer s RS Uty bre-
[(RI Qf(te5t %Lﬁgﬂo%a%rvlamﬁrﬁa)%mmm 1Yy|]ek§hthﬁ.%0 ng (35 % of
R¢ value 8/ %O (silica gel, methylene chloride/ethyl acetate = 1:1)
Mass spectrum (ESI"): m/z = 598 [M+H]"

(189) 1 —[(4-phenyl-quinazo!in-2-y|)me_thy!]—3—cyclopropyl-7—(2-butyn-1 -yi)-8-
[(R)-3-(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine

R value: 0.50 (silica gel, methylene chloride/ethyl acetate = 1:1)

Mass spectrum (ESI"): m/z = 661 [M+H]*

(190) 1-[(4-cyano-naphthaien-1-yl)methyl]—3.—cyclopropyl—?’—(2—butyn—1—y!)—_8-
[(R)-3-(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine

R value: 0.75 (silica gel, methylene chioride/ethyl acetate = 1:1)

Mass spectrum (ESI"): m/z = 608 [M+H]"

| (191) 1- [2-(2nphenyloxy-phenyl) 2-oxo-ethyl}-3-methyl-7-(2-butyn- 1-yl)-8-[(R)— _
3-(tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine
| Ry value: 0.85 (silica gel, methylene chloride/ethyl acetate = 1:1)
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0.24 (silica gel, nethylene chloride/methanol/conc.
aqueous ammonia = 90:10:1) Mass spectrun1(ESI ): mz
= 419 [M+tH]' Exanple I X 87

2-[3-(tert.-butyl oxycarbonyl ani no) -

Eerldln 1- |lgn/§?=§?}wll+l'i -buten-l-yl)-4-

(et hoxycar bonyl am no) car bonyl | am no} - 3H i m dazol e
97 m of ethyl isocanatoformate are added to 4.00 g

| (1-%3) BIZ-@-¢thexy-phebyi)2-oxgretivliedrmedny ki #(3-bptyet-yt)-8-[(R)-3-

<te'5&”ﬂ8§¥¥¢e%sm%nvﬁ°§n=aﬁ5 AbSAT S dAR R0 00 m of

Ry baRed 0 et (300 raﬁhe ém@ndé/gfw Qé@cﬁfb sqkytion is

heated overnig t at 20C in an oil bath. Then a
Massrsnestrum &9)): ovz& 388 [MsldEyanat of or mate i s added and
heating is continued for a further four hours. For

wor ki ng up the reaction m xture is conbined wth

(m{ﬁmupa@aemeummam)cmbhmw] SohathiyPP-(2m éynctlr C8LMR)-3-
The or ani ¢ phase is over

(teﬁwaéﬂty t&%@?ﬁfﬁélgw-@@%em vi-@sHHnand purified
Re V8007 tsiion e, ke tHIb I ATPACAIE 1:D08. -1 10

Mes:spectpmadSiNHuanz = 5685%JMHHE. 27 g (45 % of theory)

Rfval ue: 0.29 (silica gel, nethylene
chl ori de/ net hanol / conc. aqueous annDnia = 90:10: 1)

(1%8&8{28@%@{%&&% )-2-8%-ethyi33. -nli§{hg[L7 é _-Iﬁyll— -_[(é?_)-(s-

ut'yl oxycar bonyl"am

(ted.- g‘ewmca'bl@nvm!neyp)aetidme‘t-bemﬂl!benyI 5-am i
ar ed n
RIUETSRUSIRE BT A DRS ST S eteez oy -
Ma@grsp@whmﬁga{’r)) nﬁﬂhrgds{ﬁ\&}qpert - but yl oxycar bonyl anm no
)-piperidin-1-yl]- nethane with sodiumin ethanol.
( 1 85) 1-[(3-methyl-isoquinolin-1-yl)methyl]-3-methyl-7-(2-chloro-benzyl)-8-

bromo-xanthine

(196) 1-[(3-methyl-isoquinolin-1-yl)methyl]-3-methyl-7-(2-bromo-benzyl)-8-
[(R)-3-(tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine

(197) 1-[(1,2,3,4-tetrahydro-phenanthridi n-6-yl)methyl]~3—methyl—?-(Z—butyn-1 -
- yh)-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine

R value: 0.55 (silica gel, ethyl acetate/ petroleum ether = 2:1)

Mass spectrum (ESI*): m/z = 612 [M+H]*

Example Vi _
_ __1-(2-{3-[(methanesu!phinyl)methoxy]-phenyl}~2-oxo—ethyl)—3-methyl—?-(S—
methyl-2- buten 1 vI) 8- [3—(tert butvloxvcarbonvlam:no) plperldln 1-yl}-

. xanthme




Rf val ue: 0.26 (al um nium oxi de, ethyl 16 February 2007

acetate/ petrol eumether = 8:2) Mss spectrum (ESI +):

mz = 422 [MtH ' Exanple Xl

Cyani m no-[ N- ( 3- net hyl - 2- bggen- 1-yl ) - N- (et hoxycar bonyl

nmet hyl ) - am no] [3_

(tent.-butyl oxycar bo | am no%{y pi peri - VI | - met hane
Toi spliip #0209 of Sl tEH et iwphe%imﬁt@owl -phenyl}-2-oxo-

etﬁﬁfbon Yﬁ%{?::@l( emﬁ‘lf u’t&#?wlfglé'(t)élr% Ehﬁﬁ(ﬁ%&gﬁdﬁnyiammo)

plmar(dlMPyI]—x@uthWeanyﬁ)annbbegdfhmmsc)pmupaaoi aferszided Q.18 ml of a

f b t
3l e e R SO Thanismicion Pty i irid fay half an
hoY@laE‘ Q?b@erﬁQeﬁﬁbl’étG% PS5en 59@;6@ %R ;e,baiﬁfr{ @ﬁéﬁdlpl’%@@t ate

Mass sEectrum , + Exanpl e
so}qtmwamdd@dcﬁ g raq@eou@phgﬁse 8 @dtaatecitvyibg wnh(%trh of<yc a

m?tggf%e%ﬁgﬁde) T%rg c%(?\]lbmg x’éf‘agts are dtnegnoeveﬁgg %lrnesulpl\{ate
andyipdirated [dow) PheoRilibamekiieny blLafiéd 8] chRsAxtography

nmet hane_wi t h 1- brono-3-nethyl -2-butene in the prese
thr@ugbﬁ sitiea ged clamporitht %Vq!Qh%@@ﬁbﬂ@YbﬁC%iﬁ{ﬁ/@ﬁtham' (5:4: )

H%)mrature Rf value: 0.70 (silica gel,
cy hexane/ ethyl acetate = 1:1) .Mass spectrum

YléIE[SEQ{) ma(73 % &iltﬁebnlwl—ﬂ + Exarrpl e XIll cyanim
&Jet h ?/car bo met h am i nol - phenvl oxv- net han
R &E‘ %@fmxa M perttMhrmeldard Wi t h
d th f
trshééd @gp? aht,& gz@ggq.n wride in the presence o

yI amne 1n iIsopropanol at ambient tenperature
(anal ogously to R Besse et al., Tetrahedron 1990, 46,

Thé iRlowiEBi i etndi e Soigingd ahalogolduds ExaRimer T -
= 248 [ MtH| +

(11 —[2-(3—methanesulphinyi~phenyl)-2-oxo-'ethyi]—3-methyl~7—(3-methyl-2—

buten-1-yi)-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine

R value: 0.05 (silica gel, ethyl acetate/eyclohexane = 3:1)

Mass spectrum (ESIY): m/z = 613 [M+H]"

- (2) 1-(2-{2-[(methanesulphinyl)methoxy]-phenyl}-2-oxo-ethyl)-3-methyl-7-(2-
butyn-1-yl)-8-[3-(tert.-butyloxycarbonylamino)-piperidin- 1-y!] xanthine
Mass spectrum (ESI"): miz = 627 [M+H]"

Example VI
3-[(2-trimethylsilanyl-ethoxy)methyl]-7-(3-methyl-2-buten-1-yl)-8-[3-(tert.-
butyloxycarbonylamino)-piperidin-1-yi]-xanthine

236 pt of 1,8-diazabicyclo[5.4.0jundec-7-ene are added dropwise to 630 mg of
7-(3-methyl-2-buten-1-yl)-8-[3-(tert.-butyloxycarbonylamina)-piperidin-1-yl}-

xanthine in 11 ml of acetonitrile. The solution is - stirred for two hours at

ambient temperature, then the acetonitrile is distilled off in vacuo. The flask
residue is taken up in 11 ml of N,N-dimethylformamide and combined with

_ "'258 mg of (2-trimethyisilanyl-ethoxy)methyl chioride. The reaction mixture is




Exanmpl e XIV

1- et hyl - 3- (( et hoxycar bonyl ) et hyl | - 7- (2- cya.
no- benzyl ) - 8-chl oro-xanthine Prepared by reacting
1- met hyl - 7- ( 2- cyano- benzylg9 8- chl oro- xant hi ne with
nmet hyl bronopacetate in the presence of potassium
carbonate in N, N _dinmethyl formam de at anbjent

stirpechins thregrhours gt 120 rQJaFyr wonking yp wate(is apdedy the)

e S Rl 9t

driexboperumdgnesiamoditiphate deeadratpabddwn aod Ekeorpiiogkaphed
1 . .
iy 2 95 gAML Ry Y5 RORI R BRI BN 6 8P

05tﬂ|dgee|ug{ﬁ§s spectrum (ESI+): mz = 355, 357 [M+tH "' (2)
1°-nmethyl-3-(2-propyn-1 -yl)-7- (2 cyano- benzyl ) - 8- ch
Yeﬂdﬁr‘@&dﬁgr{ﬁﬂ wétheRky)lval ue: 0.80 (silica gel, methylene

Magg%’g %n%l(%y X% RA+nfBSS spectrum (ESI+): mz =

1- et hyl - 3-(2-propen-1-yl)-7-(2- cyano benzyl) 8-chloro
-xanthine Rf value: 0. 90d(si lica net hyl ene
The fpllowing Fa@mPREAYS ate obtagied fpalega ttq Exappg VI oz =
356, 358 [M+H ' (4)
1- (2- phenyl - 2- oxo- et hyl ) - 3- cyanonet hyl - 7- (3- et hyl - 2-b
(1) Gtga-trimypthyisfahd-ethory)methyil-y H@xoyaaoamylBxanthine

g8 sbefelRyESH TokiBOGARNEL hanol / cone. aqueous.

ammoni a = 90: 10: 1) Mass spectrum (ESI+): mz = 576

[ MEH + (5)
(2) B—[(memdxyeanb@upi)mpmyllﬂ{a-lwam&-betmyﬂM)@— Ehltertobubpinxdy-
car@gyllﬁ{rwﬂr? 5 enémul liagg'rll%nemz 358, 360 [MeH +

Rs Vi@t dgh (glhée?gél}’ fmmhéﬁé YhlorefhbffanolésHd) adgeous
Prepared treating
ammara ﬁyﬂﬁ-@gﬂlZ tri rret hyl si | anyl - et hoxy) met hyl ] - 7-( 2-

Mag%lggg?tggﬂélé%?_ewg%%r rqg,grgg]hl ne with trifluoroacetic

Example Vill
7-(3-methyl-2-buten-1 -y[)—8—I3—(tert.-butvloxycarbonvlamino)—piperidin-1 -yl]-

xanthine

510 mg of potassium-tert. butoxide are added to 2.32 g of 2-[3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-3-(3-methyl-2-buten-1 ¥yl)-4-
e’thoxycarbonyl-5-{[(eth0xycarbonylamino)carbonyl]amino}-SH-imidazole in 35
ml of ethanol. The yellow solution is refluxed for five hours. After cooling to
ambient temperature it is diluted with methylene chloride. The organic phase
is washed with saturated ammonium chloride solution and saturated sodium
chloride solution, dried over magnesium sulphate and evaporated down. The
crude product is purified by chromatography through a silica gel column with
‘methylene chloride/methanol/conc. methanolic ammonia (95:5:1 to 90:10:1)
as eluant. _ | o

‘Yield: 630 mg (35 % of theory)

16 February 2007




at anbient tenperature. Rfvalue: 0.50 (silica §@february2007
nmet hyl ene chl ori de/ nethanol = 9:1) Mass spectrum
(ESI+): mz 316, 318 [M+H + 16 February 2007 93 The
fol | ow ng conpounds are ob§gi ned anal ogously to
Exan'pl e XV: (1)
henyl - 2- oxo- et hyl ) - 3- et hyl - 8- br onp- xant hi ne Rf
Re WU@eé) 24 (QlBCé( gel, m%thgéne qmmlwﬁ&mlloﬁndaqmgnol =

pectrum (ESI-): nlz 361, 363 [MH (2)
am(ﬁ“?%t 0X0- @ it hydr o- phthal azi n- 1-yl ) met hyl | - 3- et hyl
Masg sp8etmhEIS19: m/z = 419 [M+H]"

but en- 1-yl)-8-(3-an no-pi peridin-1-yl)-xanthine (As
t he conpound still contains inpurities which cannot be

Exérﬁﬁj@"&d chromat ography, the material is again

d into the BOC- protected derivative and then
2~[$>(hertf-batyld)wcamawlﬁm@ba¥pmerldmi-1 @(3 (%\Wf;ﬂ:}/w bMtﬁs‘l -yh)-4-

257 S O TR S 1

butylgxyga;hgnyjanum))plpandlm-hgl]-\a-ﬁaammwmebmeuet >yhidAi de in
'ethsrpgcaﬁggwg%han C[WIR’II 2 :ijr)gb%llo"{alsf di rﬁeﬁlorx%rt]hgne and
themgﬁﬁbwgomﬁ@zkl heateatdventghtaieraredntin bif Bafh. Ten a
furtbé&%ﬁrml It gthyldseeunnsseloymptelis addedyanchheatingis @niinued for
- fdﬂhteli" f&l]r. f%glé% tf‘-‘)%r @gﬁé ﬂb@iﬁé nl'eaecgtoaéﬁ gﬁ]rétﬁ% {:§m Eq,ﬁ%7 Wtw
satraited pbtpdsioahtartonats solutidn 208 exifaetall with 4thy acbatdoTHe
org-talz::l%%rh%)se 'Y?Eﬁeé’ %%cca}ﬂ Fn%rgn(egﬂm )sulpWatZe _ev%ggrated IEiﬂown and
purified through a silica gel column with methylene chiloride/methanol/conc.

. methanolic ammonia (98:2:1 to 90:10:1) as eluant.

Yield: 2.27 g (45 % of theory)

Rf value: 0.29 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:1)

Mass spectrum (ESI'): m/z = 537 [M+HT]"

Example X
2-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yl]-3-(3-methyl-2-buten-1-yl)-4-
et'hoxvcarbonvl—5~amino-SH—imidazoIe

Prepared by refluxing cyaniminoJ[N—(3—methyI-2-buten-1-yi)—N-(ethoxy—
carbonylmethyl)-amino]-[3-(tert -butyloxycarbonylamino)-piperidin-1-yl}-

-methane with sodium in ethanol.
Ry value: 0.26 (aluminium oxide, ethy! acetate/petroleum ether = 8:2)
Mass spectrum (ESI*): m/iz = 422 [M+H]"

L | Example Xi

: Cyanimino—[N—(3—methyl-2-buten-1-yI)-N-—(ethoxycarbonylmethyl)—amind]-[3;
(tert.-butyloxycarbonylamino)-piperidin-1-yl-methane




. meﬂwewstaﬂrlhrqn@ Brapthy Ea-thjene iciheryesencegf patassium

Exanpl e XVI 1| 16 February 2007
2-am no- 7- ( 2- cyano- benzvD- 1, 7- di hydr o- puri n- 6-one .
Prepared by reacting 20.00 g of guanosi ne-hydrate with
22.54 g of 2-cyano- benzyl hfom de in

di met hyl sul phoxi de at 60C and subsequent treat nment

wth 57 m of conc. rochloric acid. 16 February
Prepsayed bygegriing cyasmiw- é\l\(@*f%tbvmb@&w YN {etxyt r um

cal%_%fgﬁ%tp%%&lggféh%%%y—m?mh% A fert -
butyh@cafbormmnmb)-p&)eowbmhhhb pré&saratehyfl poladsiumetanydnale in

RS aria S b oy o 0 T
ng,amg_ o;ﬁo{(tsn_ea@yn,wm%mIemmméml4 810} - pheny )

Magsspectrumy(BS13: miz 4 227[M8Hlet hyl - 2- but en- 1-yl ) - 8-[ 3- (
tert.-butyl oxy-
car bonyl am no) - pi peri di n-1-yl]-xanthine wth
Exﬁ Xjjum tert. butoxide in N N di methylformam de at
ent tenperature. Rf value: 0.50 (silica
cyamww H\lré31flh\$tbvi-2j~@utﬁifl~hﬂﬁdﬂ (etr@xwarbemalnmthw?exmmo}-

- ch I or o- et hyI am | [ no) car bonyl ] am

Pre?pe(réd Imtrbabhrﬂg bjfﬂrﬁﬂmdo [(ethoxycarbonylmeth I)amlno] phenyloxy-
-8-(3-(te -butyloxycarbo Iamng eri din-|

[']-3-nethyl -
% %éfe(ﬁteﬁég;ﬁg}ge Ep%%leiﬁ??rﬁﬁ% (tert.-butyl oxycarbonyl
R¢ eatuan().70i (pitica dieh-dyelphbxanalethyl aeeisaté k 160 pl of
2-chl oy oet by ..i sgcyapate in,3 nl nmethylene chloride at
MasfsPERTY 'F‘e@r)af'ﬂ?§?1% Ig'f'ﬂq] 163 gy (64 % of theory) Rf
val ue: 0.20 (silica gel, cycl ohexane/ et hyl
acet at e/ net hanol 6: 3: 1) Mass spectrum (ESI+): nfz

M [ MtH] + The fol | owi ng conmpounds are obtai ned
cva%nr% (%)gﬂet?‘lo&vée(\)rbg%l(\?lﬁ%tﬁvl%mo]—phenvloxv-methan

' VPrepared by reacting diphenylcyanocarbonimidate with ethyl aminoacetate-

hydrochloride in the presence of triethylamine in isopropanol at ambient
temperature (analogously to R. Besse et al., Tefrahedron 1990, 46, 7803-
7812).

R value: 0.73 (silica gel, petroleum ether/ethyl acetate = 8:2)

Mass spectrum (ESI’): m/z = 248 [M+H]"

Example XIV
1—methvl~3-[(methoxvcarbonVI)metth]-?-(chano—benle)—B-chIoro—xanthine

Prepared by reacting 1-methyl-7-(2-cyano-benzyl)-8-chloro-xanthine with
methyl bromoacetate in the presence of potassium carbonate in N,N-

dimethylformamide at ambient temperature.




(1) 16 February 2007
1-[2-(2-{[ (et hoxycar bonyl ani no) car bonyl ] ani no} - phenyl )
- 2- oxo- et hyl ] - 3-
met hyl - 7- (3-met hyl - 2-but engd-yl )-8-[3-(tert.-butyl oxyc
ar bonyl am no) - pi perid in- 1- yI] xant hine (Carried out
N, N- di net hyl f or mani de at Rfvalue 0. 26

Ry \'(aﬁv%%ﬁ%@llca aylcrraﬁﬁayésﬁ@/c@!me/@@mm ‘B 6) Mass
MaREEBLLUIER ) gL, 880 M + Exarmi e 00 19
1-[2-(3-am no- phenyl ) -2-oxo-et hyl ] -3-net hyl - 7-(3-net hy

| -2-buten-1-yl)-8-[3 .
The f‘ﬁ'PW'%ﬁWPé%b%%ﬁ&?oﬁ?‘iaéﬂﬁ%ﬁ'}‘@'B%'éﬁ'Y6‘? FXamplg XR4nt hi ne
Prepared by treating
1-[2-(3-nitro-phen?/I ) - 2- oxo- et hyl ] - 3- net hyl - 7- ( 3- met hy
(1)l 1-methyl-3-cyanomethyl-7-(2-cyano-benzyl)-8-chloro-xanthine

N-1- vl e8] 3L . »RYt ycar bonyl am no) - pi perid
Magﬁgﬁewl]"%igﬁ;?‘% W@(W% ?’BZJM"%EWDIH in a mxture of
et hanol vvater and gl acial acetic aC| d (80:25:10) at

lue: 0.55 (silica gel, cyclohexane/ethyl
(2) Ad@eﬁwéﬁr@tmanm Nbhé-(2eyasedeenzy ﬁhlar&xgothm 20: 1)

Rfmé 86 !ﬁé%élEﬁlengﬂééh r@%ﬁn%%at Exa Hae;)f ol | owi ng

ound are ana B§6UL le XXI: (1)
Malés Bﬁ%ﬁﬂjrnr(ESD’?|)Qh£2nﬂyl3}542358<§MeH]‘yl] 3-net hyl - 7- (3- net hy
uten-1-y

[3-(tert.-butyl oxycarbonyl am no) - pi peri di n-1-yl]-xanth

O e A 5 SRR P SRSy et ny
| .Rf valis: KL9@ (sillsayggl; Bethylene chlorldeimethan_o! i 95: 5i)

"V’a[ S%ﬂéf‘i’")igﬁh’r %ﬁ?ﬁé@i@rﬁﬁﬂ Eg? +)p: P zd: 566

MtH + (3

1-& -am no-i soqui nol i n-1-yl ) net hyl]-3-nethyl -7-(3-
(4) Ay(R-phemyt-roxp-gthyh-8-cyanomethyl-7- (3 methyl-2-buten ~1-yl)-8- [3-

et Bl R O AR BV IR o gt ety

Ry valed: @1, 728 (silkdzsgels retiylene ChBridk/methansl/&&ie:. [aukhbﬂms.
ammonia = 90:10:1)
Mass spectrum (ESI"): m/z = 576 [M+H]"

(5) 1-methyi-3-isopropyl-7-(2-cyano-benzyl)-8-chloro-xanthine

" Mass spectrum (ESI'): m/z = 358, 360 [M+H]"

Example XV
- 1-methyl-7-(2-cyano-benzyl)-8-chloro-xanthine

Prepared by treating 1-methyl-3-[(2-trimethylsilanyl-ethoxy)methyl]-7-(2-
cyano-benzyl)-8-chloro-xanthine with trifluoroacetic acid in methylene chloride
at ambient temperature. ' _ |
Ry value: 0.50 (silica gel, methylene chloride/methanol = 9:1)

Mass spectrum (ESI"): m/z = 316, 318 [M+H]"




(4) 1-[2-(2-ani no- phenyl ) - 2- oxo- et hyl ] - 3- met hy € 7&pruary 2007
-cycl openten-1 - yl)nethyl]-8-brono-xant hi ne Mass
spectrum (ESI+): mz = 458, 460 [ MtH] + (5) :
1-[2-(2-am no-phenyl)-2-ox®e3et hyl]-3-nmethyl-7-((E)-2-b
uten-1-yl)-8-brono- xanthine (product cont ai ns appr ox.
' 1Q % af i sonme Rf l.ue: (sili

The Jalfcifiag SamiBuRgh ase ebiustanagobiuse Exaini s

(ESI+): mz = 432, 434 [ M+H] + 16 February 2007 96 (6)

1- £2 (2- am no- phenyl ) - 2- oxo-et hyl ] - 3-nmet hyl - 7- (2- but yn
(1)-1 &pbe@yl@«methyé)ﬁfﬁmetbym -brethaeanthin® (silica gel,

R PBLEYD $855 504 O S PRl e tlandl 2. 5PeCt U

Ma%ts;[sbewuﬁmam??hgw#I3)612368<PMert|11yI] 3-methyl -7-((E)-2-b
uten-1-yl)-8-
(tert. - butyl oxycar bonyl am no) - pi peri d| n- 1 yl ] - xant hi ne

N A U i S St
bu@nﬂw@-&((ﬁ)—aﬁndd ﬁbeﬁdlr( tsf)txanthine .

A e ek buBied e sy isg”ramo@sd by
chibrfodpAl 08 Rl RGN EBHands RO Boid-pnadedy! -
detivettive- ahdyth}zn&u[rlﬁe(llbgrdhreﬂmmqgrapﬂyy;a:f ke YOV DY) - pi peri d

1- 0. 82 I I t hyl
Ma‘égépﬁl\é{é;"ﬂe@éweﬁﬁ? &t Vﬁhﬁrl) l\/asgSISpleg?r gsn (Egl ' gl:
mz = 596 [ MtH' Exanple XXl |

1-(2- {2 [ (et hyl car bonyl)am noj - phenyl } - 2- oxo- et hyl ) - 3-
ExampleyXVF - ( 3- met hyI

xarﬁh[né-(z am no- phenyl) 2- oxo et hyI] 3- rret hyI
— 7-(3-nethyl -2-buten-1- a i -(tert,-buty car baonyl
i;;g -3{(2-

_ Pr@ﬁrﬂ@py@h inagien of 15mF nmethylsﬁanyl etho methyl]-7-
{2-cyano-benzyl)-xanthine with N-chlorosuccinimide in dichloroethane while
refluxing.

Mass spectrum (El): m/z = 445, 447 [M]"

Example XVii
7-(2-cyano-benzyl)-xanthine

| Prepared by treating 16.68 g of 2-amino-7-(2-cyano-benzyf)-1,7-dihydro-purin-
6-one with 17.00 g of sodium nitrite in a mixture of 375 mi of conc. acetic acid,

84 mil of water and 5.2 ml of cone. hydrochloric acid at 50°C.
Yield: 8.46 g (50 % of theory)
Mass spectrum (ESI'): m/z = 268 [M+H]"

Example XVIli
- 2-amino-7-(2-cyang-benzyl)-1,7-dihydro-purin-6-one

~Prepared by reacting 20.00 g of guanosine-hydrate with 22.54 g of 2-cyano-
_ benzylbromide in dimethylsulphoxide at 60°C and subsequent treatment with

- 57 mi of conc. hydrochloric acid.




xanthine with 40 pl of propionic acid chlori de'§ ReRryy 2007
presence of 60 pl of pyridine in

N, N- di net hyl formam de at 80C. Yield: 168 ng (62 % of
theory) Rf value: 0.55 (sibpsca gel, cycl ohexane/ et hyl
acetate = 3:7) Mass spectrum (ESI'): mz = 622 [ MfH'

i B IR SRBSHRS, o S g s ogously o
Mé'ss(glr?'élc[rhﬂ?ﬁmt XY G RopyT JWretity! ami no] -1 soqui nol i n-1-yl }

hyl - 7-
(3-net hyI 2- buten 1-yl)-8-[3-(tert.-butyl oxycar bonyl am
Exi no) - iI eridin-1-yl]- xanthine (Carried out with

ronopacet ate and potassi um carbonate) R

:) &gbtg@-o%@gdgﬁcbelgﬁ ﬁ%%?mﬂbk@f&hﬂgb%éﬁﬁl-m?hﬁ@mm 53
Uern: 2 B-hr-He gl -BHVIaXYS AN tHOE

ProbarB iy fe4 i %2—?3-§£%on'§>r%%fh,¥o%mm° Gbarylamipe}Phgy;
2- oxmeetthgr}iao?liggliywow met‘rwlaptmtem Qs%o(fterz bigglory) Mass
spectrum

cartopgIABInDY-pRssHisJvDarasthne el bripssHeripr butaxds BOLY-

ﬁ@@lﬂy (
dirﬁetﬁg -1- r*1dé ft E?I?It%gtrttem J?ty rEéxycar bonyl am no) - pi perid
Ry valué: Qlﬂ(}(smnafgemenewmmmmmﬂmmmmdmﬁ 6x. 10 %of Z

i somer) Mass spectrum (ESI"): mz = 622 [ MH]' (4)
1-[ 2- (2-acetyl am no- phenyl ) - 2- oxo-ethyl]-3-nethyl -7-(3
Exa @Xb(z buten-1- yl)-8-[(S)-
- but yl oxycar bonyl ani no) - pi peri di n-1- yI]-xanthl

- [ﬁdSFE[(Zmllmr@-etbyEml(lsjcarbmyﬂemtnqjymmx%mm@mm— “methyl-
(%cet ?QBu%erZ )1 vd\/gsfg (g,eor{e % ;[\Hoxv(c%%orzvlarmrgo)-pu?gr?dnL—IWH

xaﬂthir%(z acetyl am no- phenyl ) - 2- oxo-et hyl ] - 3-net hyl - 7- (2
butyn- 1- %ﬂ é (tert.-butyl oxy arbonyla
Prenajsed;l;w;f@ap $h2 wrpq ok Inke-k3-aaning-phgnyt-2-oxaathydid-methyl-

_7-(%%eth9¥-§lb‘?ﬁ8ﬁ<ﬂ!‘;ﬂ5 gz[gx{er@%%mﬁ)?ycargo@lam|no) -piperidin-1-ylj-

xanthine with 80 pl of 2-chioroethyl isocyanate in 3 ml methylene chloride at

ambient temperature.

Yield: 163 mg (64 % of theory}

- R value: 0.20 (silica gel, cyclohexane/ethyl acetate/methanol = 6:3:1)
Mass spectrum (ESI'): m/z = 671, 673 [M+H]"

The following compounds are obtained analogously to Example XX:

¥ 1-[2-(2-{[(ethoxycarbonylamino)carbonyl]amino}—phenyl)-2-oxo-ethyl]-3-

’ methyi-7~(3—methyl-2—buten-1-yI)—8-[3-(tert.-butyloxycarbonylamino)—piperidin—
-~ 1-yl]-xanthine

(Carried out in N,N-dimethylformamide at 30°C)

Ry value: 0.26 (silica gel, cyclohexane/ethyl acetate = 4.6)

Mass spectrum (EST): miz = 681 [M+H]" N

Example XXI




Mass spectrum (ESI'): mz = 592 [M+H' (6) 16 February 2007
1-(2-{2-[ (i sopropyl carbonyl ) am no] - phenyl } - 2- oxo- et hyl
) - 3-net hyl -7-(3-
met hyl - 2- but en-1-yl) - 8-[ 3- ggert. - but yl oxycar bonyl ani no
) - p| peridin-1-yl]- xanthine Rf vaI ue 0. 25 (SI l'ica
cycl ohexane/ et hyl acetate = spectru

1R aaiaihonsheny osempratRY T S ooV b7 A euba DUt {a))-o-
(tegt_ é@%&&%@ﬁ%@ﬂ%%fd&mme\m _palimpkeny! } - 2- oxo- et hyl

Prépared-b- tyeatirgr 1-82-(3-eitta-pbenyl)-8xypeeethglpdtmethyb Y -(Bimpethyl 2-

oulede hytfehs Bhftobii Heimmifaraies pige ok SgdGetipgwith ron

po&vﬁé} |r) a nik#ire of dfhanbt: 'iﬂvatef §9\d glaclal acetlc amd (80:25: 10) at

2- acet yl am no- phenyl ) - 2~0xo- et hyl | - 3- et hyl -7- (2
109‘Eﬁz|tyn 1-yl1)-8-[(9)-

ok AR i

anﬁ\@@ﬁ.gtzesg-gaﬂ)”\/ass spectrum (ESI' mz = 592 [ MtH]*

(9)
Masgs (spectrupy {EJpk p% 88D BMYH) ani no] - phenyl } - 2- oxo- et hyl
)-3-nethyl -7-(2-
butyn-1-yl)-8-[(S)-3-(tert.-butyl oxycarbonyl am no) - pi p
- Therfokbwing-cohipotmas ire @btdhed ahaigodsiio Biampla X08! |
nmet hyl ene chl ori de/ met hanol = 95:5) Mass spectrum
(ESI'): mz = 620 [M+H"' (10)

'_ (1) B ( BrriddTBHBAYY OB A TidRyi AN RS Hekngh- 2 R Ryl b=
[3-(retthbUtylbMyoasonylaphine Bpip&ridired tyl]-Xantlinexycar bonyl am no

pi peri di I 4Carr|ed out in
Mgﬁﬁ'@ﬂ?ﬁ Wl @J@é@% ﬁogﬁ 0.25 (silica gel,
cycl ohexane/ et hyl acetate = 1 1) Mass spectrum
mz = 624 [ MtH]' ﬁ -

(2)IL-§’2( an{lmwbgnﬂb%@@r@bm 13-Enathd]7- Shaeihy-22bwge-leyliindt
- KShRENY Gy b demin ) eipercipi YIRS ony ! ani no) - p

Maisp&piediromlB81]): xaptsae{Medfirri ed out in acetonitrile
at 650

(3) 1-[(5-amino-isoquinolin-1-yl)methyl}-3-methyl-7-(3-methyl-2-buten-1-yl)-8-
~ [3-(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine

R¢ value: 0.22 (silica gel, ethyl acetate)

Mass spectrum (ESI*): m/z = 589 [M+H]*

(4) 1-[2-(2-amino-phenyl)-2-oxo-ethyl]-3-methyl-7-[(1-cyclopenten-1-
y)methyl]-8-bromo-xanthine
Mass spectrum (ESI*): m/z = 458, 460 [M+H]"

(5) 1-12-(2-amino-phenyl)-2-oxo-ethyl]-3-methyl-7-((E)-2-buten-1-yl)-8-bromo-
xanthine |

- (product contains apbrox. 10 % of Z isomer)

R value: 0.55 (silica gel, cyclohexane/ethyl acetate = 4:6)
. Mass spectrum (ESIY): miz =432, 434 [M+H] '




Rf value: 0.50 (silica gel, cyclohexanel ethy| 16February2007
acetate/isopropanol = 14:3:3) Mass spectrum (ESI'):

mz = 622 [MH "' (12)

1- (2-{2-[ (et hyl car bonyl ) amggo] - phenyl } - 2- oxo- et hyl ) - 3-

met hyl - 7- ((E) - 2-

buten-1-yl)-8-[(R)-3-(tert.-butyl oxycarbonyl am no) - pi p
eridin-1-yl]-xanthine WMass spectrum (ESI'): mz = 608

O R T BRI e T R SRR
xari)in@- but en- 1- ylb) 8 N |

Re i a0 e adh ineyhogee cheietahelt BB (ks 5 Y s
Mags §§éctEdWI"(E$I’? )z = 430, 432 M+H]

acet yf am no- ph eny 2- 0xo- et hyl ] -3-met hyl - 7- ((
E) 2- buten 1-yl)-8- [(S)-3-(tert.-butyloxycarbonylam i

- R d 1~
) Jap- CfipiEr bR e B RurRt g io-o-
(ted/ﬁﬁﬁyiéﬁﬁfarbémléﬁﬁd))plpéﬁtﬁn“I Ppdabtdirid + (15)
1-(2 [ (isopropylcar onyI)am noj - phenyl } - 2- oxo- et hyl
Mags gpm:,tmmKE% an/Zz = 552 [M+H]
butyn-1-yl)-8-[(R)-3-(tert.-butyl oxycarbonyl am no)-pi p
eridin-1-yl]-xanthine Rf value: 0.90 (silica gel,

8) ﬂqﬁﬂglmmoqiﬂmyl)@bwiéu&gﬂp&metﬁyll‘) (EYD-buten-1-yl)-8-[(S)-3-
[ (i sopr opyl car bonyl am noj - phenyl } - 2- oxo- et hyl
(tefj b&“&‘n‘@ﬁﬁﬁquﬂx@'@jﬂo Ripefidif- I¥ KGOBING R) - 3- (tert.-b

M Y A 5 B TR et hane ot 450 R val ue:
0.30 (silica gel, cyclohexane/ethyl

@ Hi5 Qtagé@%%%?ﬁ‘”fy&#e%l)lé Sro-R5T3 REM- P hath-2-

buténhzyq -8: Jﬁ&@r@éﬂﬁﬂbmb&%mﬂicﬂﬁhﬁ‘éﬁd|ﬂ\~12yip%é’ntﬁiria/| ) - 3-

Ry \bw.%rﬁlfﬂ WI)CEBQ?’(@Tyﬁa@et@?ﬂlpefmiﬁyﬁbﬁileérﬁoml ami no) - pi p

May eI S B8 M S opr opanol < 1415 3)  hass

spectrum (ESI+): mz = 608 [ M+H] + (18)
1- (2 ;2 [ (et hyl carbonyl)am no] phenyl} 2- oxo- et hyl) - 3-
Ex Iy- -(2-butyn-

SR S B

butémAt H8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-ylj-xanthine
Prepared by reacting 248 mg of 1-{2-(2-amino-phenyl)-2-oxo-ethyl]-3-methyl-
7-(3-methyl-2-buten-1-yl)-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-ylj-

xanthine with 40 ul of propionic acid chloride in the presence of 60 pt of
pyridine in N,N-dimethylformamide at 80°C. -
Yield: 168 mg (62 % of theory)

” Ry value: 0.55 (silica gel, cyclohexane/ethyl acetate = 3:7)

Mass spectrum (ESI*): m/z = 622 [M+H]"

The following compounds are obtained analogously to Example XXII:




19 16 February 2007
(2-{2-[ (et hyl carbonyl)am no] - phenyl } - 2- oxo- et hyl ) - 3-
thyl -7-(2-butyn-

yl ) 8-[(S)-3-(tert.-butyboxycarbonyl am no) - pi peridin
-1-yl]-xanthine Rf value: 0.22 (silica gel, nethylene

ch d th | = : . .
(> k{gr['rﬂgW%%%M%%m%@fﬂ%%ﬁ}oqwmwr}-yﬁmﬂw)&mwvb?-
(oo %9@%&%%28 Rt ginony bl pinsridinJ-
xathinge: 0.55 (silica gel, cyclohexane/ et hyl

acet atug f?'o'ﬁ}ﬁ&fyigi%“%%éﬁ%#dzﬁégss‘ C%#'n} ()ESI +)

Rfdalﬁa (ﬁ212[(6%5I;;evrrﬁw\lyreﬁlfeb&ﬂdﬂ:d@méﬂ%ndmewbi 2- oxo-eth

Ma@?@p%@ﬂ'ﬂ'\e&:—&l )ym/ﬁﬁ%fﬂ [M8H]'3- (tert.-butyl oxycarbonyl a
m no)-piperid in-1-yl]- xanthine (Carried out with
Honi g base and 4-di net hyl am no-pyri di ne i n nmet hyl ene

(2)dhn20@2-ai@§tyl8fnmalplr@hyl}?.ﬁaxd-etﬂyl]@th J'IE(E*BB Bien-1-yl)-8-

hl ori de/ met hano 18: 1)

[3-(e eif-Dytyloxy GabRpy ngbﬁwpﬁ@r nﬁyq%ﬂnemq 2- oxo0- et hyl
(pr%ut Tk &BE%? Zagb?b,o;( ol Zisomen)

ani no- pi per | di n-1-vl) - xant hi ne
MaPBs spactemtnk(ﬁ&!’f)e at/z Fgp94 [M+H]*
1- (2-{3-[ (et hoxycar bonyl ) nmet hoxyj - phenyl } - 2- oxo-
et hyl)-3-nmethyl -7-(3-nmet hyl -2-buten-1-yl)-8-{3-(tert.
(S)kiu(tzyqzo[)(iﬁéﬁfciﬁ%%rﬁghﬂ?&mm& éhﬂw éé%oyét}’n @H@w- (Erz-

uoroacetic acid 1n ne I 'ene e at ent

butearipw)-&t[3r ¢ert. Maw‘glogpembpuma(rﬁﬁb)kpipenﬂm = YB%HE*WH]

(pr@g%?é a%% fniﬁplcct?q%% 0% Zarsgm%bjt ai ned anal ogously to

Majésgﬁeét&:rl]rh((ml owz:aretmwmpt hoxy] - phenyl } - 2- oxo- et hyl
met hyl
met hyl - 2- but en- 1-yl ) - 8- ( 3- am no- pi peri di n- 1-yl ) - xant hi

() @vatﬁBterﬁltu6-%%95?-'2%)&0—%’@]3-%%%)LIM:H-}neﬁm@i)&en-1f
yi)-8-{ (&t ByterB-lphigioxlearbbAylaydno)-bipadyin) +-§H-odhthine xant hi ne
R¢ value: 0.50 (silica gel, cyclohexanefethyl acetate = 3:7)

Mass spectrum (ESI"): m/z = 608 [M+H]"

(
1-
e
1-

(5) 1-[2-(2-acetylamino-phenyl)-2-oxo-ethyl]-3-methyl-7-(2-butyn-1-yl)-8-[ 3-
(tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine -

Ry value: 0.34 (silica gel, cyclohexane/ethyl acetate = 3:7)

" Mass spectrum (ESI™): m/z = 592 [M+H]"

(86) 1-(2-{2-[(isopropylcarbonyl)amino]-phenyl}-2-oxo-ethyl)-3-methyl-7-(3-
methyl-2-buten-1-yl)-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yi]-
xanthine
. Re value: 0.25 (silica gel, cyclohexane/ethyl acetate = 1:1)

| Mass spectrum (ESI'*): m/z = 636 [M+H]" '




A nmixture of 829 ng of 16 February 2007
1- et hyl - 7- (2- cyano- benzyl ) - 8- chl or o- xant hi ne, 640 ny

of phenyl boric acid, 509 ng of anhydrous copper

acetate and 0.43 m of pysgdine in 20 m nethyl ene
chloride is stirred for. four days at anbient

rature in the presence of A npl ecul ar
(7)§r£\'e°s[('$ﬁﬁfppé{|’ﬁﬁrh‘é'?yl a@ﬁac’heh%mylbﬂéwr%ylb é raetharf ar(é-

e [ r ot her
oufi e 808 SRR o i) SpSlaih PRSP
Rs \vaiué 10 tlér(eldica oet, mm&;hyltaaé chioritlefastrethol=95: 5t hyl

acet at e. Liltrat por ated down and
Maéﬁlsﬁﬁﬁtlrw&r e)d"\lﬁrmﬁg}al ica gel colum with
cycl ohexane/ ethyl acetate (7:3 to 1:1) as eluant. 16

February 2007 101 Yield: 142 ng (14 % of theory) Mass
(8)§p[ae(t2|=anatylaminc) phﬁmyl) 2-parethyiB- (rwﬂmw-(zammhylxa\z(sy

3-(tll§h(e—ﬁ_ 33/035!3‘{ QQF %laendug %-yqfxegmhi

Ry ity @34 36 B, c?&bﬁéiadél@fﬁyl dédtate ¥3l7xant hi ne
Prepared by reactin

Mass gpeghany(ESHVorez B9 IMHHY 3- et hyl - 2- but en- 1yl ) - 8-

3- am no-piperidin-1-yl)-xanthine with di-tert.butyl
pyrocarbonate in the presence of Hunig base in

(9 ne(Qh&L[ezsepﬂipiywarl@kﬂm)ranﬁﬁb] pinényileProsbaithylp 3-rRéthyRT YR+

sililca met hyl ene chl ori de/ net hanol / conc.

butg dodr (S art bubgonar sy ey ARAT clsiihoe

R ‘%VI'F? qp”égg&‘ agph@egﬁ@éh%t h&lram n- q-%yf§§W95 59| ] - 3- et hyl

Masgspeemnr(ﬁm*a mlz 620 [M+H]
buten-1-yl)-8-[3-(tert.-butyl oxycarbonyl -
i no) -piperidin-1-yl]-xanthine Rf value: 0.27 (silica

| (109@1(2 Wﬁé&tﬁkﬁcéﬂ%ﬁ%%ﬁ@%ﬂ%} zo%zeﬁbyl) Mfesthyl-7-(3-

spectru
memyaaehqten{l -ylwr[ﬁ (tmnfmtwﬁymrb@mmomm)mlmmlmFafi]—~
hg 0.82 (silica gel, nethylene chloride/petrol eum
xan!l?i r/ethyl acetate b5: 4: 1)

(Catried out in acetonitrile at 55°C})
R: value: 0.25 (silica gel, cyclohexane/ethyl acetate = 1:1)
Mass spectrum (ESI): m/z = 624 [M+H]"

(11) 1-(24{2-[(isopropylcarbonyl)aminoc]-phenyl}-2-oxo-ethyl)-3-methyl-7-((E)-
2-buten-1-y1)-8-[(S}-3-(tert.-butyloxycarbonylamino)- p|per|d|n -1-yll-xanthine
(Carried out in acetonitrile at 65°C)

Ry value: 0.50 (silica gel, cyclohexane/ethyl acetate/isopropanol = 14:3:3)
Mass spectrum (ESI*): m/z = 622 [M+H]"

(12) 1-(2-{2-[(ethylcarbonyl)amino]-phenyl}-2-oxo-ethyl)-3-methyl-7-((E)-2-
- buten-1 —yI)—8-[(R)—3—-(tert.—bu.tyioxyca'rbonylamino)—piperidin-1 -yl}-xanthine
Mass spectrum (ESI"): m/z = 608 [M+H]"

. (13) 12-(2-acetylamino-phenyl)-2-oxo-ethyl}-3-methyl-7-((E)-2-buten-1-yl)-8-
_ [(R)-S-(ter’t.-butyloxycarbonylamino)-piperidin-‘l_-y_I]-xanthine '




Mass spectrum (ESI'): mz = 260 [MrH + Exanpl ¥ febpary 2007
1-[(cinnolin-4-yl)nmethyl]-3-nethyl-7-(3-nethyl -2-buten
-1-yl)-8-chl oro-xanthine and
1-1(1, 4-di hydro-cinnolin-4syl ) nmet hyl | - 3-net hyl - 7-(3-nme
t hyl - 2- buten-1-yl)-8- chl oro-xanthine 510 ng of a
m xture of (cjnnolin- _?_ et hanol and
Ma@is.@egtmt%(ﬁ&la, W6 Fi g 44&\9 HI" et hanol (see Ex. XXVII)
are added to 830 ng of 3-nethyl-7-(3- msthyl
but en- 1-yl ) -8-chl oro- xant hi ne and 1. 25 of

(14) rll-m@qgﬁqiyiaamm-phenyi)-%oxd eﬁn{yl] 3—matmh-37d(r(5j—2rmﬂen Thg)-8

(s 335t Ry Bomlar o mea o HiAmne St oot
R; VA0 .2BY5ifica EB? '&xblbhéﬁan@'éﬂ'@?ééét@fé/geﬁfbp%'ﬁél =8:1:1

chromat ographeéd t hrough a sil'ica gel colum wth et)hyl
Masg spebiruar(ESI)0m/z 04t} e/ petrol eumether (7:3 to

0:1) as eluant. A mixture of cinnoline and 1, 4-

di hydr o-ci nnol i ne conpound i s obtained. Yield 660 ng

t15()512(2’/{20[f(|sbbﬁiplylcbrt56nwﬁmiﬁo]7ﬁhé‘i& fBichbRngpG ety

etrol eum ether = e foll gw ng conpounds

bu&?lgqt_gfa,@dfiﬁba (mfm@nggygarb@nﬁgw Pisendin- 1(-3% -xanthine |
R Va0 8 aiicd Ger bdFieR¥| chidrtidfhefianrL)grey Mv! 1- 3, 4-dl

yl } et hyl ) - 3- net hyl - 7- ( 3- met hyl - 2- but en-1-yl ) -8-chl oro
- xant hi ne : silica ge

(16aﬁr@r{2drénﬁﬁemmrbom¢%n§$o e i el AE)-
b%%{rz 1 i %’g"ﬂ §1te|(t2?) ontyﬁ tﬁo.nglanné'{'ﬁg,f)'pe”?'" -1- l]?]x nthane

(Carded buyin 1.2- ahuhlorcmtha(mlahﬂﬁ‘ﬁ'))l\/m ting point: 194- 195C
tr ESI'"): m = 410, 412 [ MW1-1 3

R valie 0 BT a&o%C%hﬁX#ﬂ%}Vﬁ%ﬂ@#ﬁlﬁh&WﬁMf3%1hy| ]

Mas$ spBERYh-(ESIS; mPEE B2 (jy 1-yl)-8-ch

| or o- xanth| ne 'Rf val ue: 0. (SI l'ica gel, ethyl
acetate) Mass spectrum (ESI'): mz = 441, 443 [MH"

(17) 1-(2-{2-[(ethylcarbonylyamino]-phenyl}-2-oxo-ethyl)-3-methyl-7-((E)-2-
buten-1-yl)-8-[(S)-3-(tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine

Rs value: 0.48 (silica gel, cyclohexane/ethyl acetate/isopropanol = 14:3:3)
Mass spectrum (ESI'): m/z = 608 [M+H]"

(18) 1-(2-{2-[(ethylcarbonyi)amino}-phenyl}-2-oxo-ethyl)-3-methyl-7-(2-butyn-
1-y1)-8-[(R)-3-(tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine
Mass spectrum (ESI*): m/z = 606 [M+H]

- (19) 1-(2-{2-[{ethylcarbonyi)amino]-phenyl}-2-oxo-ethyl}-3-methyl-7-(2-butyn-
1-yl)-8-{(S)-3-(tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine
R¢ value: 0.22 (silica gel, methylene chloride/methanol = 95:5)

(20) 1-(2-{2-{(phenylcarbonylyamino]-phenyi}-2-oxo-ethyl)-3-methyl-7-((E)-2-
buten-1 -yl)-8—[3~(tert--butyloxycarbonylamino)—'piperidin-1 -yl]-xanthine

| Ry value: 0.55 (silica gel, cyclohexane/ethyl acetatellsopropanol = 14:3:3)

| Mass spectrum (ESI): m/z 656 [M+H] ' '




(4) 16 February 2007
1-[(quinolin-4-yl)nmethyl]-3-nethyl-7-(2-butyn-1-yl)-8-
brono-xanthine (Carried out with potassium carbonate)

Rf value: 0.45 (silica gelygethyl acetate) Mass

spectrum (ESI"): mz = 438, 440 [MtH]' (5)
1-[(isoquinolin-1-yl)nmethylj-3-nmethyl-7-(2-butyn-1-yl)
-8-bronmo-xanthine Rf value: 0.78 (silica gel, ethyl

_(2@gﬁtﬂt@k;b’&ﬁBrc?p%‘rb&Wl)(a'ﬁﬁhbi-bhéﬁﬁ}-io%-sethﬁf‘-g-r%é/{h'iﬂ-'?-[(1-

cydlegerzkl)te:ji-hcgtimp:tl?rﬂé&@&l(mpﬂnt)hwlmcérbdn)ﬁmﬁh;bb-b‘rp%riﬁm—m—wlk 7
- - u n_ - - -

xafn% er%/ - bu%/yl oxycar bonyl ani no) - pi peri d I
(Cg“i’eetaa?“éj)‘”’?%méﬁ%ﬁa*‘z{%%%mfg‘é’%ss i mefihibfo
chieridex 600 [M+H]+ (7)

Ry V§|L% é%@u@ﬂlﬁl lﬂ%h&?eria%-]) b‘?%ﬁ@i'?g% At é\é Ei gp B lrjgi n ;

20 % of Z isoner) Rf value: 0.71 (silica gel, ethyl
acet a;oa Mass spectrum (ESI+): mz = 440, 442_[|\/HrH]+
Examyple

1- (é {b&h@@%@%a oan ARl hhERIS koS Oe[gE,g%z cfih? g@ut yn

metimthy Ibeten-d NIDB*(Gein‘mbhﬂQ@rhdlﬁhﬁﬁ) ganthiRss _spect rum
(ESI +bi: n z. = 440, 442 LM+H] + (ns%

Prepared vﬁ@atwgsiﬁi pxysarkanymethoximphepyl2-9xg-- 8-

o S R (sl 2 AL 1 3313 A £y By carBbi¥amne)-

plpﬁeﬂdmﬂ 4ﬂ%nﬂﬁiﬁe [WWH—l}“zﬂu()M):etlc acid in methylene chloride at

I_&}Eert - but yl oxycar bonyl am no) - 1H-i ndol - 2-yl ] et h
"&’I‘ ée - -(2 butyn-1-yl)-8-brono-xa nthine Rf

| Ma%@'sb@ctr@rﬂ(ts{ls)l /e & s M.gq?r ol eum et her/ethyl acetate
1) WMass spectrum (ESI+): nmz = 526, 528 [ M+H +

enzol

o ARt 24 LAY LBy 4 SR -

(1) 1-(2-{2-[(methoxycarbonylymethoxy]-phenyl}-2-oxo-ethyl)-3-methyl-7-(3-
methyl-2-buten-1-yl)-8-(3-amino-piperidin-1-yl)-xanthine
Mass spectrum (ESY): m/z = 539 [M+H]*

Example XXiV |
_ 1-methvl-3-phenvi—?—(2-cvano~benzvl)-8-chloro—xanthine

A mixture of 829 mg of 1-methyi-7-(2-cyano-benzyl)-8-chloro-xanthine, 640
mg of phenylboric.acid, 509 mg of anhydrous copper acetate and 0.43 ml of
pyridine in 20 ml methylene chioride is stirred for four days at ambient
_temperature in the presence of 100 mg of 4A molecular sieves. Then another
320 mg of phenylboric acid a're added and the reaction mixture is stirred for
another day at ambient temperature. For working up the mixture is filtered

_ throilgh talc and washed with ethy! acetate. The filtrate is evaporated down
-and chromatographed through a silica gel column with cyclohexanelethyl

~ acetate (7:3 to 1:1) as eluant.




yl }met hyl ) - 3- met hyl - 7- (2- but yn- 1- yl ) - 8- br ono- x #hFefrHary 2007
(m xed withl-({2-
nmet hyl - 3-[ (2-tri nmet hyl sil anyl - et hoxy) net hyl ] - 3H benzoi
mid azol -5-yl}nethyl)-3- 591
met hyl - 7- ( 2- but yn- 1- yI) 8- br ono- xant hi ne) Mass
sp ectruméESI+) mz = 571, 573 [ M+H] + (12)

Yigld] 142 pi@(hd Yogfttheemi | anyl - et hoxy) net hyl ] -

Még_sbﬁij%%f‘ﬂ @%ﬂ '#[Z)ld %’/?? %MDM‘%] xant hi ne (mxed with

1-1(3-[(2-tri methylsHanyI
et hoxy) net hyl ] - 3H benzoi m dazol - 5-yl ) et hyl ] - 3- net hyl -
E"_ﬂm&y/ 1-yl)-8- bromp-xanthine) Rf value: 0.50
95:5 Ma
1-(235 @m%sfw)h%;?ﬁ%é@'%@é%ﬂﬁ) I'gaqso %ﬁbruar; 200?S

bufidavcafonyl-amino)-piperidin-1-yll-xanthine

1- | o[ 1, 5: | di n-2-vyl
it s R TSR S e
| anﬁr%spégtlﬁﬁ'rﬂh gﬂiﬂkﬂhﬂ{ﬁ?’@iﬂigiftmdr 9@{ @ﬁrtﬁféfb%haté\fﬁstﬁ%ﬁence
of Hunlgmsewmmgeth)ylar@t ¢tiordde ahambient temperature.
el G231 Cliga i et erlo i gRgmaiedhh S
anfh@iifd o@tibeny is added dropwise at 0OC to a suspension
of 222 nmg of lithiumalumnium hydride in 5 m of
diethyl ether. After 1.5 hours water is carefully"

T otfind cOeREeh Gt aBeiial ph Lol i 4 ok ME XX o1 e

through a glass fibre filter. The aqueous phase is
with methyl ene chloride and the conbi ne

(Dt fbbicrgrhtiing bybimethh 3 das it LeE D ama
e

Rr viltial 0.24d (ailica g;eélmeﬂvylenb cmndﬂﬂmadwamﬂet%%)‘ urt her
Wi t hou

ificatli . Yield: 530 62 % of
Maﬁﬁé‘BFﬁgr“'%F]( IEJE‘.J (l“Jfr%'II @T’%’fga glele, et hyl gge§at e) °

(2) 7-acetyl-1-(tert.-butyloxycarbonyl)-1H-indole

R value: 0.82 (silica gel, methylene chioride/petroleum ether/ethy! acetate=
5:4:1)
Mass spectrum (ESI*): m/z = 260 [M+H]

Example XXVI
1-[(cinnolin-4-yl)methyl]-3-methyl-7-(3-methyl-2-buten-1-yl)-8-chloro-xanthine
~and 1-[(1,4-dihydro-cinnolin-4-yl)methyll-3-methyl-7-(3-methyl-2-buten-1-yl)-8-
chloro-xanthine '

510 mg of a mixture of (cinnolin-4-yl)-methanol and (1,4-dihydro-cinnolin-4-yl)-
~ methanol (see Ex. XXVII) are added to 830 mg of 3-methyl-7-(3-methyi-2-
buten-1-yl)-8-chloro-xanthine and 1.25 g of triphenylphosphine in 25 ml of

tetrahydrofuran. The reaction mixture is combined with 0.92 ml diethyl
azodicarboxylate and stirred overnight at ambient temperature.Then it is

evaporated down and chromatographed through a _silica gel column with ethyl




Mass spectrum (ESI'): mz = 161 [ML+H + and 16 February 2007

[ M+H] + The fol |l om ng conpounds are obtai ned

anal ogously to Exanple XXVII: (1)

{2-methyl -1-[ (2-trinet hyl siganyl - et hoxy) net hyI ]-1H ben

zoi m dazol -5-yl }- nethanol (m xed with

{2-nmethyl -3 %2 trimethylsilanyl-ethoxy)nethyl]-3H ben
acqtataﬁp@!aczl@um gihgr (7.3 ﬁa%cﬂ% elnapk Aspddurieush qimsiing: and #,4-

d’“{‘i%ég’@[‘%&_‘gn%?'ﬁé?’“'%"%%thl"?eﬁ’ 6-yl)-nethanol Rf val ue:

Yield: 860 migl (62 26 @ khedrg) r ol eum et her/ ethyl acetate = 1:2)
Mass spectrum Eld?? [ MtH] + (3)

Reyalinicd RDI(GHER 86 st 6ol sinpboinum RURT 2 aBke: 0. 18
(silica gel, cyclohexane/ethyl acetate 1:1) 16
February 2007 105 Mass spectrum (ESI'): mz = 175

The Mlidlving €dinpolipdS ape obeihed anglbgoysly 2o Exapgie Xo0/:
(Carried out with diisobutylal um ni um hydri de in
tol uene) Mass spectrum(EI) mz = 224 [I\/] fi (5)

T g e e

yl}meifwéfikyneﬂ(lyﬂﬂ (3- methyl-z buten 1-yl)-8- chloro—xanthme .
i fl -2 -1-

Ry ‘{E@ﬁ 3‘? és (5' ?a ﬁ# {gﬁﬁlf?v? p %ﬁ?ﬁ]aﬁfwf %"%)de in

Mab9kpesedm (M&F9: ﬁ@ﬁﬁtﬂ”sfl’”%@ M+Hfz = 202 [M+ (7)

(E)-3-(4-trifluoronethyl- phenyl) 2- propen- 1- ol
(Carried out wth dllsobutyl al um ni um hydride in

@ J Aol EE AR A etk Y) et

xandhinght hal azi n-1-one Prepared by treating net hyI
4- 0X0- 3- héZ trinet hyl sil anyl - et hoxy) met hyl ] - 3, 4-
Melingyrpint: AREH@93Gi n- 1- carboxyl ate with sodi um

MaB95pBUA AR S h#t £ ANIL9D YRART

(3) 1-{(3-methyl-4-ox0-3,4-dihydro-phthalazin-1-yl)methyl]-3-methyl-7-(3-
methyl-2-buten-1-yl)-8-chloro-xanthine

R value: 0.66 (silica gel, ethy! acetate)

Mass spectrum (ESI™): mfz = 441, 443 [M+H]"

(4) 1-{(quinolin-4-yl)methyi]-3-methyl-7-(2-butyn-1-yl}-8-bromo-xanthine
(Carried out with potassium carbonate)

R¢ value: 0.45 (silica gel, ethyl acetate)

Mass spectrum (ESI): m/z = 438, 440 [M+H]"

7 (B) 1-[(isoquinolin-1-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-bromo-xanthine

Ry value: 0.78 (silica gel, ethyl acetate)
Mass spectrum (ESI*): m/z = 438, 440 [M+H]"

' (6) 1-[(4-dimethylamino-naphthalen-1-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-
[3-(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine |
Ry value: 0.80 (silica gel, ethyl acetate) B




at 40C. Rf value: 0.55 (silica gel, cycl ohexan&d Eetiyary 2007

acetate 1:1) Mss spectrum (ESI+): mz = 307 [ MtH] +

The foll ow ng conpounds are obtai ned anal ogously to

Exanple XXViI1: (1) 103

(3, 4-di net hyl -i soqui nolin-1-yl)-nmethanol (Carried out

wi th |ithiumborohydride in tetrahydrofuran) Rf val ue:
MagsFpectim @ig)emfzp-e@QQ)[“éﬂﬂ] et her/ethyl acetate = 2:1)

Mass spectrum (ESI'): mz = 188 [M-H + (2)

(3-nmet hyl -i m dazo[ 1, 2-a] pyri di n- 2-yl ) - met hanol
(7)(CHIsogaithoitt1 -y mbtHy [t imethiat-(By-Qrbhuteniayl)-8-bromo-xanthine
tetrahydrofuran) 16 February. 2007 106 Rf value: 0.48
(Tr(%P'lqdélﬁt gRMaINFANRPR D @Plo is9818Rkt hanol / conc. aqueous

%ng_qg}§ﬁga b%i,]éthwba%%taig)em rum (ESI+): nmlz = 163

Mai3 spedtroet (B817)6 n¥z &i 440 dd29MHH]] pyr i ndi n- 1-yl ) - met hano
|  (Carried out with ['ithium borohydride in
tetrahydrofuran) Rf value: 0.40 (al um nium oxide,

(8)p|eEgn%@mmHnﬁaélez F%Lneﬁﬁ?ﬁ]t%?etﬁwl?-@ -bulyRS By BB D

xar(tiaqn@ d| met hyl -5, 6, 7, 8-t et rahydr o-i soqui nol i n- 1-yl ) - met
d, out, with Lith

Re PR 0 9 30t 51 SR MR A e I

Ma@g%f)@bﬁm@smf hﬁtEyMCBGMQ’%!Nﬁ-I-ﬂ*i% 1) I\/Bss spectrum

mz =192 [ MtH] + (5)
6 hydroxynethyl 1, 2,3,4-tetrahydro- phenanthridine

i |
T i e e
R¢ Gald€: .56!(sitiea gel,,etmetabetaeme&blm@m etHa;:yI— &eptate = 2 1)
Mabe Spectiom (ESP) miz Ddad) a0 ik [ VWH - Bxample XA X

(10) 1-{{1-(tert.-butyloxycarbonylamino)-1 H—ind0142~yl]methyl}-3-methyl—7-(2~
- butyn-1-yh)-8-bromo-xanthine

R¢ value: 0.74 (silica gel, petroleum ether/ethyl acetate = 1:1)

Mass spectrum (ESI*): m/z = 526, 528 [M+H]" |

(11) 1-({2-methyi-1-{(2-trimethyisilanyl-ethoxy)methyi]-1H-benzoimidazol-5-
yl}methyl)-3-methyl-7-(2-butyn-1-yl)-8-bromo-xanthine (mixed with1-({2-
methyl-3-[(2-trimethylsilanyl-ethoxy)methyl]-3H-benzoimidazol-5-yljmethyl)-3-
methyl-7-(2-butyn-1-yl)-8-bromo-xanthine)

Mass spectrum (ESI'): m/z = 571 , 973 [M+H]"

> (12} 1—[(1~[(2~'trimethylsilanyi»éthoxy)methyl]—‘l H-benzoimidazol-5-yl)methyl}-3-

methyl-7-(2-butyn-1-yl)-8-bromo-xanthine (mixed with1-[(3-[(2-trimethyisilanyl-
'ethoxy)methyl]—3H~benzoimidazol—S—yl)m_ethyi]—B—methyi-?-(2—butyn~1~yl)—8- .
bromo-xanthine) '

- Rrvalue: 0.50 (silica 'gei, methylene chloride/methanol = 95:5)

‘Mass spectrum (ESI'): m/z = 557, 559 [M+H]"




Met hyl 16 February 2007

4- oxo-3-[ (2-trinmet hyl sil anyl - et hoxy) net hyl ] - 3, 4-di hydr

o- pht hal azi n-1- carboxyl ate Prepared by reacting

nmet hyl 4-oxo- 3, 4-di hydr o- platshal azi n-1 - car boxyl ate

with (2-trimethylsilanyl-ethoxy)methylchloride in the

resence of Honig base in nethylene chloride at

(1£ﬂbﬁ(ex'fﬁzp@&’péradpw¢cén -2rylyrpaihyd-3- meﬂayI(?s(Z putyngkyl)-8-bromo-
xarf[tr}m ohexane/ et hyI acetate 6:4) Mass spectrum (ESI+):
‘ = 335 [M+tH' The foll ow ng conpounds are obtai ned
RfmiaéDQGBS(ISMCa @eﬁmwplall%étﬁér/ethﬂl)acr?tate)—- 1: 2r)] - ]

7-acet tri et hoxy rret y 3H benz
Masg SRe6 fU@ Wé%g ‘L?:}vé‘nsz "'(I'ﬂSI - mz = 308 [ MFH] +

R 16 Febr uary 2007 107 (2)

4-acetyl -3-[(2-trinmethyl sil anyl - et hoxy) net hyl ] - 3H benz
Exaopbkz¥KVH- one Rf val ue: 0. 87 (si l'ica geI , et hyl ene

Ichlor'd/ma hanol : {r3).

1
A soRrtiin B, 00 gSHEEIN ?‘1 SlAReHn-4- d%j?Bo lih qg‘, Aldiey Bther i s

pot assi umterg oxide in N, |rrethélliformam de)
added depvisoat @sQ It¢ asugpensigaof Bﬁalmg of Hidiyra@yminiwat at e

nycicils MIST aRBRE SRR ABLT ST oGl 5 dalpibY Aol i

drophiise & tieaeatiion Alixtare, %:385 E8irbd Qdthaakthyiaia chietide and
eIher/eth¥I acetate = f) Mass spectrum (ESI'): mz =
suchion fjltgreyq threugh aeglass i bre lter. The aqueous phase is extracted

ok R A AT D A

“mafBesmatrhglipBaie(ahd evamtrh‘gddsdd\mmyAecordmg to 'H- NMR a mixture
o GRS TEL  d SAA I B5hcch eshelt Heho

whﬂah[i@ réé’tft@ﬁtﬁ[l W{@L@ﬁy& n%‘r%rbﬁr)flc%ﬂ@ﬁo ethyl ] -3-met hyl

Yield 530 mg (62 % of theory)

Rt value: 0.63 (silica gel, ethyl acetate)

Mass spectrum (EST*): m/z = 161 [M1+H]" and 163 [M2+H]"
The following compounds are obtained analogously to Example XXVII:

(1) {2-methyl-1{(2-trimethylsilanyl-ethoxy)methyl]-1H-benzoimidazol-5-yl}-
methanol '

(mixed with {2-methyl-3-{(2-trimethylsilanyl-ethoxy)methyl]-3H-benzoimidazol-
5-yl}-methanol)

Mass spectrum (ESI'): m/z = 293 [M+H]"

' '(2) (2,3,8-trimethyl-quinoxalin-6-yl}-methanol
‘Revalue: 0.45 (silica gel, petroleum ether/ethyl acetate = 1:2)
Mass spectrum (ESI™): m/z = 203 [M+H]"

(3) {8-methyl-quinoxalin-6-yl}-methanol
‘Rt value: 0.18 (silica gel, cyclohexane/ethyl 'ace_tate,_='. 1:1)




1-yi)-8-f 3-(tert.-butyl oxycarbonyl ani no) - pi pet® Gefruary 2007

-yll-xanthine 0.22 ml of a 35 % hydrogen per oxi de

sol ution and 20 ng of sodiumtungstate are added to

500 ng of 105 '

1-[ 2- (3- et hyl sul phanyl - phenyl ) - 2- oxo- et hyl ] - 3-

nmet hyl - 7- ( 3- methyl-2 buten-1-yi)-8-[3-(tert.-butyl oxyc
Mass lspegtram (B! )pWEFl‘lﬂ&}EMﬂHL/l] xanthine in 5 n

nmet hyl ene chloride. The reaction mxture is stirred

over ni ght at anbient tenperature, then 1 m of

(4)qggjgaf5g}{taf|§org ﬁ@,@ 2”biopen-aBpt her 48 hours a further

drogen peroxi de solution, a spatula

(Carrlgdwts\(ﬁbldmob %@wratrwrartwdﬂde ifdpene water are
M B B s R UI  omat o0 aphy and (he

reactlon mxture is diluted with 50 mM et hyl ene
| ori de and washed twice with 30 m of 10 % sodi um

(5)t(ﬁ0 §s@rtﬂﬂB@r@"ﬁhﬂtﬁhﬁwi)ﬁ%@%‘ﬁ'&t?ﬂ% phase is dried

d I '
R R b B B R ) Thout sy
nore purification. Y| eld: 530 ng (100 % of theory) 16

0 bRt S50 (1" 5 Pli™

(Caniedn Mﬁ%’
r boxy ugheny IIS&D[L%%@%T hydnde g tciluen (3-nmethyl -2-bute

Mass spgttrud-(EB- m/z 56202 [M]"
but yl oxycar bonyl am no) - pi peri di n-1 -yl | - xant hi ne
Prepared by treating
(7)_1>Ei3(@&raﬂ@érbm@tﬁwmwl -Zlbﬁib\élnh-%t oxo- et hyl ] - 3- met hyl -
uten-1-yl)-8-[3-(tert.-butyl oxycarbonyl
(Céﬁﬁed@yt M%éﬁlﬁ@blﬁ—Y@WWUmMﬂﬁﬁﬁ@ talyened M sodi um
hydr oxi de sol ution in nethanol at anbient
tenperature. Rf vaI ue: 0.34 (silica gel, net hyI ene
xaxhpmxmw lTEt hanol 9:1) Mass spectrum (ESI ): mz =

3 . j fO” lnvﬁgt%?cv h\?ﬁ SI-P tﬁap zin-1-one
'Prekakgazbgn%aﬁhqmﬁtgh%ka 32[(%%@&&}&113.& SRR hictnjiR3 et

dihydro-phthalazin-1-carboxylate with sodium borohydride in tetrahydrofuran

. at 40°C.

Rt value: 0.55 (silica gel, cyclohexane/ethyl acetate 1:1)
Mass spectrum (ESI): m/z = 307 [M+H]"

The following compounds are obtained analogously to Example XXVIIi:

(1) (3,4-dimethyl-isoquinolin-1-yl)}-methanol

7 (Carried out with lithium borohydride in tetrahydrofuran)

R value: 0.35 (silica gel, petroleum ether/ethyl acetate = 2:1)
Mass spectrum (ESI™): m/z = 188 [M+H]" '

(2) (3~methyl~imidazd[1 ,2-a]pyridin-2-yl}-methanol
(Carried out with lithium borohydride in tetrahydrofuran) |




[3-(tert.-butyl oxycarbonyl ani no) - pi peri di n- 1- y§ Frbivegy 2007
ine Rf value: 0.49 (silica gel, nethylene
chl oride/ methanol = 9:1) (2)
1-[2-(2-car boxymst hoxy- phemy ) - 2- oxo- et hyl ] - 3- net hyl -
-(2-butyn-1-yl)-8-
[3-(tert.-butyl oxycarbonyl am no) - pi peridin-1-yl]-xanth
R valwe: 088 (silied gelitmethylens lemamlmnnlmmomiL@us
.0, _et rahydr of uran) Mass spectrum (ESI'"): mz
ami‘%ﬂ% %?«hl? t)(3)
Meaibs| e&umﬁw)ymaymmmmphenyl )-2-oxo-ethyl ] -3-neth
yI -7-((E)-2-but en-
1-yl)-8-[ (R -3-(tert.-butyl oxycarbonyl am no) - pi peri din

O BAS Ad S A B bR ST o 65
(Cémeulmml lithiopcbofotydried &t tetlahgdrsfatam)= 3: 7)  Mass
spect

ESI'"): mz = 610 [ M+H' 4
Re g 4By hErmiplina Siien priolehmn E&h@;/(ﬁﬂ%w gestate P f ert -
+ di ] - t hi Ma
MBI hPE 8 QUBATL LT 118 Lebr vary 5007
109 Exanple xxxn 1-{2-[3- (msthyl am
| | 2- th 3-nmet hyl - 7- ( 3- net hyl
(@) GGt o 5 FAr BT S bcindlin (e gy | am
-(ca:ﬁ@am@.lt %h'lﬂubﬁrﬁoﬂé'h&d?i@é‘id“!e‘ﬁ%hﬁfﬂfﬁfﬂa% je of 190 ng of

2- (3-car boxy-phenyl) - 2- oxo-e -3-net hyl - 7-(3-
R¢ vﬂiua 43 (Bluminium 9xw98pptsoleumethedetnw aggi@te 5hy)l am no

BRI ESY cehng § ° 0 s

(benzotriazol - 1- yI) N N N , N -tetranet hyl uroni um
tetrafl uoroborate, of N hydr oxybenzotri azol e

(5) gnlyarsxygnet!-i 2. %ﬁiﬁﬂ@mf@fé’ pherariiri@ingt et r ahydr of ur an
(Carfied Dt i P(Jtﬁqltﬁseﬁ} Borhldfifd eiefandifitnGah HHMmERAL ! &

tenmelhgitura)cet ate and washed W|th wat er, I10 %C|tr|dc aC| d
on.. 10 %
Re&lsh O A0 ksibupnh el st FGRtEtT A d) gan ¢ phase

Mab§s§¥é\ﬁ%§l€%‘i’*)dﬁx‘ff‘ =3Nd et ogr aphed  through a
't ca gel” colum w th nethyl ene chl oride/ net hanol

(98 2 to 80:20)
Example XXIX
Methyl 4-oxo-3-{(2-trimethylsilanyl-ethoxy)methyl]-3,4-dihydro-phthalazin-1-

carboxylate
Prepared by reacting methyl 4-oxo~3,4~dihydro-phthalazin-1-Carboxylate with

(2-trimethylsilanyl-ethoxy)methylchloride in the presence of Hiinig base in
methylene chloride at ambient temperature.

Ry value: 0.75 (silica gel, cyclohexane/ethyl acetate 6:4)

Mass spectrum (ESI™): m/z = 335 [M+H]"

- The following compounds are obtained analogously to Example XXIX:

- (1) 7-acetyl-3- [(2-tnmethy|snlanyl—ethoxy)methyl] 3H- benzooxazoi-z—one
Mass spectrum (ESI' ) m/z = 308 [M+H]




as eluant. Yield: 173 ng (89 % of theory) Rf vab february 2007
0.30 (silica gel, nethylene chloride/nethanol = 20:1)

Mass spectrum (ESI+): miz = 608 [ MrH + The fol | owi ng
conpounds are obtai ned anail(p;gousl y to Exanple XXXII:

(1)
- %dl net h | am nocar bonyl ) Hy -2-0x0-ethyl }-3
(2) %@ﬁyl— Ztimet yISIIanyl-ethoxy)methyI] 3 benzooxazoi 2-one

Rr ?Bh@yb B%'O@chgrqﬁ’r ety nrg&igé/mﬁ?ﬁ@ g pony! am no

gel, nethylene chl or| de/ nmet hanol = 20: 1) Mass
ectrum (ES

(3)S1’4p?fzetyb1 @n‘?}ﬁﬂf%mnﬂﬁthygﬂiaIadwe%'@w)meémém/ﬁ}diby@% et hyl }

benz"bﬁﬁ‘(?é“zgl guten 1-yl)-8-[3-(tert.-butyl oxycarbonyl am no
(Carrlpdpmwtmdthrpdtayﬂuym Mbbtdxaié?ﬁwl&llwdlm@msﬁor(rmmidea gel ,

R Ve S0Tp ¢ 3oL PR Sheriibr st § 1110 (3)

Mats & e&@ummt)hwammmmpyl) phenyl ] - 2- oxo-ethyl }- 3
mat hyI 2 buten 1-yl)-8-[3-(tert.-butyl oxycarbonyl am

) Gqﬁétrmﬂmjf b, anL e Ry 1%%'?09 'R?éo 112

R¢ vies0. am(éﬁ&h gel, petraletn® dthdrMthlll acefate = 1:1

I'i n-4-yl -carbonyl) - phenyl ] - % oxo- et hyl }
Masg{s,ﬁ@@tﬁgmmﬁﬁbo I r@ﬂy(l[ﬁjlﬁdj]t

n-1-yl)-8-[3-(tert.-butyl oxycarbonyl am no)-pi peridin-1
-yl]- xanthine Rf value: 0.30 (silica gel, nethylene

(5) oidthyli {@ehettyhd (@ -trimaBykllaniesth o gPassthy i HES3nZoimitiazol5-

VI-GabsNyaid (righs Wiy e OB eI bRy ISIRENY | ) - 2. ox

ethemh’f%thgiﬁrqsé lmid[azol 5yli-carpoy

Map%speq:trurm (S )xm fi32d [M+H]"

]fategycar bonyl am no) - pi

Example XXX
1-{2-(3-methanesulphonyl-phenyl)-2-oxo-ethyi}-3-methyl-7-(3-methyl-2-buten-
1-yD-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yll-xanthine

- 0.22 mi of a 35 % hydrogen peroxide solution and 20 mg of sodium tungstate
are added to 500 mg of 1-[2-(3-methylsulphanyl-phenyl)-2-oxo-ethyl]-3-
methyl-7-(3-methyl-2-buten-1-y1)-8-[3-(tert.-butyloxycarbonylamino)-piperidin-
1-yl}-xanthine in 5 mi methylene chloride. The reaction mixture is stirred
overnight at ambient temperature, then 1 ml of methanol is added. After
another 48 hours a further 1.5 ml of 35 % hydrogen peroxide solution, a
spatula tip of sodium tungstate and two drops of water are added. The next
morning, the oxidation is complete according to thin layer chromatography
and the reaction mixture is diluted with 50 ml methylene chloride and washed
twice with 30 ml of 10 % sodium thiosulphate solution. The organic phase is
'dried over magnesiufn sulphate and evaporated down, leaving a viscous resin
which is reacted further without any more purification. : |
~ Yield: 530 mg (100 % of theory) | .




7 Rgvalue: 0.65 (silica gel, cyclohexane/ethyl acetate = 3:7)

(Carried out with Hunig base in N, N-di net hyl f of frafipryaly 2007
Mass spectrum (ESI'): mz = 650 [MH' (6)
"1-(2-{2-[ (et hyl am nocar bonyl ) net hoxy] - phenyl } - 2- oxo- et
hyl ) - 3- net hyl - 7- ( 2- 108
butyn-1-yl)-8-[3-(tert.-butyl oxycarbonyl am no) - pi perid
i n-1-6%-x_a_nthi ne (Carried out wwth Hunig base in
Rr xinedP Bt (5lica eeheind @cetates spectrum (ESI'): mz = 636

M#Mg@eﬂ&@(f;os)gg Eﬂ% Eysrzrgowaﬁy 1-yl)-ethoxy]-phenyl }-2-0

xo-et hyl)-3-met hyl - 7-

2- li)u -1-yl)-8-[3-(tert.-butyl oxycar bonyl ani no) - pi pe
Qéwfng'l&l ]-xanthine (Carried out with Hunig base in
1—[?ﬁ}ﬁr%%ﬁérfﬁ)@—%kgf‘éthmﬁ%é@@?«?f(g%étﬁﬁ-ﬂbutéﬂﬂ -y)-893-

(tedt-batyidytarbonwlapiind)-pipéridiny 1-leantiindoxy] - phenyl } - 2- ox
PRt BEHLoRI{TD) - fosmetharprca Ay ahgedl Bangr oy By meie
S T T g S AR
xantiing with § Mebedivan hydoxide galutigrpin methanol at ambient

ter&%éféflﬁé g(rsret hyl am nocar bonyl ) met hyl am no] - phenyl } - 2-0

R vaILBYD.34-(6iEa gét, rdtavtehedhlorfid/iBlhahol £:1) - but yl oxyca
rbonyl am no) - pi peridin-1- yl]-xanthine Rf value: 0.40

MagsispeetiugdES! 0y eVarS8miMedhyl acet at e/ net hanol =
5:4:1) WMass spectrum (ESI'): mz = 623 [ MH] + (10)

~ 1-[ (2-am no- phenyl am nocar bonyl ) net hyl ] - 3- et hyl - 7- ( 2-

Thétidliowidg ¢binp8uhds af¢ eblaindabiaiybloyyasly w Exhmple XXXI:
I no)-pi peridin-1-yl]-xanthine Rf value: 0.40 (silica
gel, cycl ohexane/ethyl acetate/ methanol = 5:4:1) Mass

b g S ey ey Aoy 8-
{3-(ted phutyldxpgarboagaminp)-piperidin-1-yl]-xanthine

Re @i By i el ﬁ"‘%‘hﬂéfl‘é?ﬁhﬁf{@t@qg{h%n oLty hi ony!

(2) 1-[2-(2-carboxymethoxy-phenyl)-2-oxo-ethyl}-3-methyl-7-(2-butyn-1-yl)-8-

[3-{tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine
* (Carried out with 4 M potassiuim hydroxide solution in tetrahydrofuran)
Mass spectrum (ESI™): m/z = 609 [M+H]"

(3) 1-[2-(2-carboxymethylamino-phenyl)-2-oxo-ethyl]-3-methyl-7-((E)-2-buten-
1-y1)-8-{(R)-3-(tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine
(Carried out with 4 M potassium hydroxide solution in tetrahydrofuran)

Mass spectrum (ESI): m/z = 610 [M+H]"
(4) 1-carboxymethyl-3-methyl-7-(2-butyn-1-y)-8-[3-(tert.-

butyloxycarbonylamino)-piperidin-1-yl}-xanthine
. Mass spectrum (ESI"): miz = 475 [M+H]"




Rf value: 0.76 (silica gel, nethylene 16 February 2007
chl ori de/ nmet hanol / conc. aqueous amonia = 95:5:0.1)

Mass spectrum (ESI'): mz = 192, 194 [ M+H] + The

fol |l ow ng conpounds are olitd& ned anal ogously to

Exan'pl e XXXI'lI: (1)

E E 8Ergﬁ9t hyl - 3, 4- di net hyl -i soqui nol i ne- hydr ochl ori de
0. 65 (SI lica gel, petroleum ether/ethyl
| 1{2431(#feﬁzﬁ?rﬁlrﬁcar$&% @@@ﬁn]tm&%%hw) 3- rﬁé&yF?%Qﬁnetag)Bz-

A 'ﬁ&ﬁﬁ% o t : § O’fé [%53%%59Pﬁ%&'%ﬂ%’f&i@qﬁ%’ TiRes

meﬂﬂﬂ—&tmwtﬁh( zI)~8 B gert. iﬁﬁ?lox?é@*bbh!/ﬁan(ﬁd) piperidin-1- KI]
-chl oronet hyl - 3-net hyl -i m dazo[ 1, 2- a] pyr.i di ne- droch
xantbmed é3 MQI%% auspusNethylanase soltany 183 ang of

e TR SRR A Bl S o

N-H&iBoxyerzotrigzple and 45 pt of triethylamine in 3 ml of tetrahydrofuran is
s ST S Ba B o e Ry o Hstealfon

miﬁgﬁs"ik%iﬂf@%‘i wgh e%%} a@éﬁé BMH v@as?neﬁ vanthate b 3/L Bbtﬁé atige

Yy drochl ori a um ni Um oxi d
solptom, dﬂOe%w@ahéunecmbbnateesdutmmamsawratnd@dm@:hlume

Sl m
solficih e HoBRY B Gt HIAES S and ehrmieraPes qui n
thr@%l’ﬂﬁ ke et BbRimM s Rith Wlefh?le%% cb@orﬁ:@h&'@khﬁﬁdﬁ (98D 4% i8de20)
roleumether/ethyl acetate = 10:1) Mass spectrum
angsnt) mz =210, 212 [MH' (8)
- t t hyl [ l'i ne-hyd hl ori
VieHRTER 7ty 1) DY L0 poval e hydroctt or

R: waladl @BO@([&UbeBﬂWhmheqjhltheﬂ%nbYd lZDI:’n)I oride

Mas tr = 103,195 [ M
Mane Soe ot ES EA Daog Ve [MH

The following compounds are obtained analogously to Example XXXII:

(1) 1-{2-[3-(dimethylaminocarbonyl)-phenyl]-2-oxo-ethyl}-3-methyl-7-(3-
‘methyl-2-buten-1-yl}-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yl]-
xanthine

‘R¢ value: 0.28 (silica gel, methylene chloride/methanol = 20:1)

Mass spectrum (ESI*): m/z = 622 [M+H]"

(2) 1{2-{3-(morpholin-4-yl-carbonyl)-phenyl]-2-oxo-ethyl}-3-methyl-7-(3-
| methyl-2-buten-1 -y!)-8-[3-(tert.-butylo_xycarbonyfamino)-piperidin-‘t -ylI-
xanthine |
" Ry value: 0.30 (silica gel, methylene chioride/methanol = 20:1)
~ Mass spectrum (ESI*): m/z = 664 [M+H]" |




(10) 16 February 2007
6-chl oronet hyl -1, 2, 3, 4-t et rahydr o- phenant hri di ne- hydr o
chloride Rf value: 0.50 (silica gel, petroleum
et her/ethyl acetate = 5:1)11¥ass spectrum (ESI"'): mz =
232, 234 [ MrH + Exanple XXXV

- 0X0- 3, 4- di hydr o- qui nazol i n- 2-y - 3- net hyl

(3)_11_7 é ~R- @@Whﬂawr)oog.rq?@ylyphenyl] 2-oxo-etf)|yl} 3—met yI—? (3-

A B B AEReponl coi
xamthtﬁmnol S iadged ?ropV\A?se tg ;a sol ultl)og og Elt28 {rg of
- -(-(2- ert.-
RfB@l‘f‘ IQ%E%@W'&[”%? Lerﬁ‘éﬁ?ri' /h/'l hgiql _X?é}lh‘ll nein 3
MaEs sPlecirBi@M): #/z 263D I,H+en'peratu_re After about 20

mnutesthethlck suspehs io formed is heated gently
in a water bath and diluted with 2 nl of nmethanol. As

@) iAo mouP R At ond-ARPAY LA oer iR terﬁwﬁ; (3t he
mdtl%ﬂ-@b@t@:nm XhL8-B- (tértD?H!Pfo&bbé%nWahﬂnQ)—élpﬁhdlﬁ '

. r&ham al acéfic acid ution i n nethanol and corrbl ned
Xamte a sol ution of 130 ng of 16 February 2007 113

Iy I j f e heati ng
Re B8 230 &g g tBngieRs ol BRI R B RAL for 2
Make spectimalBS!18ntn/k gy MHHE. Then the reaction
mxture is gently refluxed for about 3.5 hours. After

standi ng overni ght at anbient tenperature the

(5) Wegz;@ﬂgisogﬁoﬁt@pm&ggg@t o AP HERTA BUSd Sl fkthy-
7-(24btm®§fn p?(b)dmg (iestd-bu?mmnbc;nyleﬁﬂmo) quermi?j-lhlajlﬂe&agthine

! t . { t t ,
(Cajies) ot Wit Hinjg dassdn oMt dformantidelesi ceat o
_ Maé’é%béetr&%(!i@*)( Rfiz %exo (hagry) R value: 0.55 (silica
gel, ethyl acetate) Mass spectrum (ESI+): mz = 575

[MH—|] + The foll owi ng conpounds are obtai ned
© LRV b BrBAT SR Ereri ke b2 erathgh-Suneli 742
but9n33yli-8L[|3L(@@d daltylogysdrbbayanm @t plperidiaet-gt-Ramthfic?)
(Carried out with Hunig base in N,N-dimethylformamide)
Mass spectrum (ESI™): m/z = 636 [M+H]"

(7) 1-(2-{2-[2-oxo-2-(pyrrolidin-1-yl)-ethoxy]-phenyl}-2-oxo-ethyl)-3-methyl-7-
(2-butyn-1-yl)-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine
(Carried out with Hiinig base in N,N-dimethylformamide)

Mass spectrum (ESI"): m/z = 662 [M+H]"

(8) 1-(2-{2-[2-(morpholin-4-yh)-2-oxo-ethoxy]-phenyl}-2-oxo-ethyl)-3-methyl-7-
(2-butyn-1-yl)-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yi]-xanthine
(Carried out with Hiinig base in N N—dlmethylformam!de)

Mass spectrum (ESI Y:miz= 678 [M+H]




Mass spectrum (ESI"): mz = 223 [MH Exanple X&gpruary 2007
(4-d i nmethyl am no- napht hal en- 1-yl ) - net hanol prepared

by reduction -of

4-di et hyl am no- napht hal erie-1 - car bal dehyde wi t h

SOdI um bor ohydride i n agueous tetrahydrofuran.

(9)11 “fz %&gﬁ%y éml N Cabcg%h}rgﬁ%y%%llgéjagﬁeﬁyl}h%loxo e%f?lﬁ% -
me&ﬁ“?hﬁ(ég 0= Blﬁ@ﬁﬂLﬁl)—éL[ﬁRPBL(fbr@ Bty IoRYEADORRaRARR SIS SridiN-1-

br'om nation
yil-xagthirg di hydro benzo[ 1, 4] di oxi n-5-yl ) - et hanone in

R {RY0 3035 Pa 6l ot Bhegnf At Pheidinandh i 83
Maseppestraf (Efs‘l")bm/z:alagm&msh omat ogr aphy. Mass spectrum
(ESI+): mz = 257, 259 [M+rH + Rf value: 0.92 (silica

gel, nethylene chloride) The follow ng conpounds are
(10ggg@—%ﬁﬂé‘-@%W@H‘ﬁhé(cérBoﬁg?ﬁr% KRS iy 2R BB Yi)-8-3-

(terf- mmympmrbanﬁamn)e)splnghhw-1&H-)&dm!ﬂzinexazoI 2-one
nis, carrjed out in dioxane at e
Refal 8160 a8 7HRh SRR GlEiY RGeSl Bfchio
MaS$ SBaLHRGhH ( ngga,lny@,. 4ﬁ]+l ica gel, petroleum
et her/ et hyl etate = Mass spectrum (ESI'): mz
= 270, 272 [M+tH " (2)
1 b{ezégj}[h 3]di oxol - 4-yl - 2- brono- et hanone Mass
ESI'"): mz = 243, 245 [MtH]' Rf value: 0.94
—chﬁ;lrd)ﬂn@ﬂwgﬂLmeﬂﬁ‘ RvbaiRIinBLI/dré ofide
2-[2-(2-brono-acet ng phenoxy] - N-et hgl -acetam de
¥

Prepar@ﬂwbmeatjng (4-methykigaquiolingte-W)-owibangl withothionyd ehloride
spectrum (ESI"): mz 300, 302 [ M+H'
in rﬁ%tﬁ§%“?2dbé\% aget yl)- 3S nmet hi/l - 3H benzooxazol -2-o0ne

Rt value: 0.76 (silica gel, methylene chioride/methanol/conc. aqueous

ammonia = 95:5:0.1)
Mass spectrum (ESI*): m/z = 192, 194 [M+H]"

The following compounds are obtained analogously to Example XXXIH:

(1) 1-chloromethyi-3,4-dimethyl-isoquinoline-hydrochloride
R value: 0.65 (silica gel, petroleum ether/ethyl acetate = 2:1)
Mass spectrum (ESI*): m/z = 206, 208 {M+H]* |

(2) 5-chloromethyl-8-methoxy-quinoline-hydrochloride
Mass spectrum (ESI): m/z = 208, 210 [M+H]"

(3) 8-chioromethyl-5-methoxy-quinoline-hydrochloride
Mass spectrum (EI): m/z = 207, 209 [M]

4) 2-chIoromethyl-3;methyl'-imEdazo[‘I 2~a]pyridine-hydrochloride
R¢ value: 0.55 (silica gel, methylene ch_lOride/methanollconc- aqueous

ammonia = 90:10:1)




Rf value: 0.67 (silica gel, nethylene 16 February 2007
chl oride/ methanol = 99:1) Mass spectrum (ESI'): nmz =
270, 272 [MtH " (5)

2-[2-(2-brono- acet yI ) - pher1q>2y] - N- et hyl - acet am de

I\/ass spectrum (ESI"): mz 386, 388 [M+H]' (6)

2-brono t (2-tr Iayl si | anyl - et hoxy) net hy
Mapj; §F9t6%'ﬁz(g%j§ %T& “21é)11é]8§f[%] 0.84 (silica gel,
nmet hyl ene chl ori de/ met hanol 99 1) Mass spectrum

(ESI+): mz = 384, 386 [MeH]' (7)
(5)43=tél‘ﬂom1mtbybm?ﬂhpx31;Sbmhmtdlnbynydtochldmdfydr 0- benzoi i da

one val ue: ¢a gel, ethyl
MaE spae PR ERINL T & 20 Bt a2 pect rum (1)
n12 =283 285[MH—I] (8)
- br onp- acet -3-[(2-trimethyl silanyl - et hOXY) nmet hy
(6) |1}cmw05@¢ibmb& éz%metlzylcﬁwé-dmdrgﬁké[2lpmn@éﬁydro,ca qide

Re \ﬁé@{@?ﬂ "?alﬁ%ﬂ fu'n‘?I 84(%@ Bgﬂ&eum gt%e%tl’iw aE&%EéJé%_ ?)007
Mads cpebtrany(EST 8t yi/y =1198, He8yMrHIdNy! - 3- net hyl - 1, 3- di hyd

ro- benzoi m dazol - 2-one Rf value: 0.39 (silica gel,
petrol eum et her/ethyl acetate = 2:1) Mass spectrum

( E ' .
() 3o 4 e, fe e orisgaginofinryeraqploride
Ry mluebzbﬁsﬁ()s(plemmuum ()ﬁﬂb petrolbunreméﬂetr&mc{atme-ﬂ: 1BxHmpl e
XXXVI | -dih di oxi n-5-vD- et hanone
Magp éBﬁ?té‘H"('ég;éi’Sa %1% %85%‘ ydr oxy- phenyl ) - et hanone
wth 1,2- di brormet hane in the presence of potassium

carbonate in N, N di nethyl formam de at 100C. Rf val ue:
(8) 6-atdorosrathyle2, §ei-trireethy -quivexaiine-hystroohletide et her = 1: 4)

o RS S e GRS LY F5L D5 B A TR [ MFH +

(9) 6-chIoromethy|—8~methyl-quinoxaline—hydrochloride
Mass spectrum (ESI®): m/z = 193,195 [M+H]*

(10) 6-chloromethyl-1,2,3,4-tetrahydro-phenanthridine-hydrochloride
Rf value: 0.50 (silica gel, petroleum ether/ethyl acetate = 5:1)
Mass spectrum (ESI™): mfz = 232, 234 [M+H]"

Example XXXIV
1-[(4-0x0-3,4-dihydro-quinazolin-2-yl)methyi]-3-methyl-7-(2-butyn-1-yl)-8-[3-
(tert.-butyloxycarbonylamino}-piperidin-1-vil-xanthine

0.5 ml of a 1 M sodium methoxide solution in methanol is added dropwise to a
. solution of 428 mg of 1-cyanomethyl-3-methyl-7-(2-butyn-1-yl)-8-[3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl}-xanthine in 3 ml of methanol at
ambient temperature. After about 20 minutes the thick suspension formed is
heated gently in a water bath and diluted with 2 ml of methanol. As soon as
the reaction to form the iminoester is complete according to thin layer
chromatography, the reaction mixture is neutralised with 0.5 ml 1 M glacial

- acetic acid solution in methanol and combined with a solution of 130 mg of |




Exanpl e XXXVI | | 16 February 2007
1-[ (3-net hyl - 4- oxo- 3, 4- di hydr o- qui nazol i n-2-yl ) et hyl ]
-3-net hyl -7-(2-butyn-1-

yi)-8-[3-(tert.-butyl oxycadrlaonyl am no) - pi peri di n-1-vl]
-xanthine Prepared by reacting

anf:'h_rglgiﬁé Oy it S LS A2aRL hgé&ﬁa/ Horcr:l%tch 3 6lgérnsv_aotlgl¥cl)n,
which( sg-s@iwtemrfolilzw howts[ad atisht teh‘rﬂér‘éif&?%’.cﬁfé?ﬂm@ BELRWN - P

peridin-1-yl]-xanthine wth nmethyl i1odide in the
mixres srgentbfrefuxed Kirabouh 8 Soneurs. Aflenstanding overnight at

I | f L de jent.te rature. RE val ue: .
ar g Qe PR Bl PR bl B R sty ot wi
coldbiter, sustionFilte A aid-titied. Thiee ERldeqoadCiioBRE NS mi

obt ai ned anal ogously to Exanpl e XVILT: (1 )
of meffiiia)i entlychanied oo e oRbisctiogierethavashed with
|_at j 2 e t in the presence of sodium

megﬁérﬁt%r@tﬁe&férg ﬁé@?l’%ﬁgq?% val ue: 8 46 (silica gel,
Yighdt 308 pun(S6t Bheof/teddry) acetate = 1:1) Mass spectrum

R selleliraah) il ool 3. one (The
Magg';sgx\éébﬁhhpqESIS)&eﬁﬁ d et mwgn the presence of sodium

nate in t hanol refluxing) Rf value: 0.67
(silica gel, nethylene chloride/nmethanol = 99:1) Mass

S trum (ESI+): mz = 192 [MH + (3

Th Ffeigh compoihids B PBTAE PRGIREEUI G ARG 0% one
(Carried out in the presence of potassiumtert.

-~ butoxide) Rf value: 0.40 (silica gel, ethyl

(1 dé stiftuappmethoyetapitbalen-=yR-mgthaveks spect rum (ESI +) :

R fibeCy SITHERGEE CbheerestARES =5 nydr o- benzoi m

Maisd apettrdmoffeS ) Rin/val226: [MOHE3 (silica gel, petrol eum
ether/ethyl acetate = 2:1) Mass spectrum (ESI+): nfz =
263 [ MtH| +

Example XXXV

(4-dimethylamino-naphthalen-1-yl)-methanol

prepared by reduction of 4-dimethylamino-naphthalene-1-carbaldehyde with
‘sodium borohydride in aqueous tetrahydrofuran.
R value: 0.67 (silica gel, cyclohexane/ethyl acetate = 1:1)

Example XXXVi
2-bromo-1-(2. 3-dihydro-benzol1 ,4]dioxin~5—v|)—ethanone

prepared by bromination of 1-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-ethanone in
methylene chloride while cooling gently with an ice bath. The dibromo

. compound formed as a by-product is separated off by column
chromatography.

Mass spectrum (ESI™): m/z = 257, 259 [M+H]"

R value: 0.92 (silica gel, methylene chloride)

- The following compounds are obtained analogously to Example XXXVI:




(5) 1-[(1-nmethyl-I 16 February 2007
H benzoi m dazol - 2-yl ) net hyl ] - 3-net hyl - 7- (2- butyn- 1-yl)
-8-[3-

(tert.-butyl oxycar bonyl amiig) - pi peri di n- 1-yl ] - xant hi ne
Mass spectrum (ESI+): mz = 561 [ M+H] + (6)

VAR TR th%%%k’rﬂﬂr}zogxmﬁywez (2- but yn-
(br%frﬁhéti&Lis?taGﬁ but m%dké}i@’ 8@2@@%@5}&%1 R QsfthHirktdd Y

xant val ue: ica
wﬂh;aﬂpnh}e%%@bh;rhoa:ommmdbret hanol = 5:4:1) Mass

Re Y8{iE D TR el RSB Goéh@%ﬂwﬂfﬂ%te” 1)

M %&%m 10): iz 2 7@ dn I |
nmet hyl - “butyn-1-yl)-8-[3-(tert.-butyl oxycarbonyl am 7

i no) - plper|d|n 1-yl]- xanthine Rf value: 0.45 (silica

/ I th | =5:4:1 Ma
(Z)Q'Eb%f'?%ﬁ@@ﬁ?ﬁyﬁ?w"m%%ﬁ‘?k‘ﬁ r (8) 1[(1 ben)zyl Y
qrum (B810): nRlz e 24®1R8 MeH]Tet hyl - 7- (2-butyn-1-yl)
(tert.-butyl oxycar bonyl am _
waﬁb')? B%eﬁsﬂ'&ﬁrgei’-rvﬁﬂhy ¢hilplder val ue: 0.50 (silica

gel, cycl ohexane/ et hyl acetate/ nmethanol = 5:4:1) Mass
spectrum (ESI+): mz 637 [ MtH + 16 February 2007 117

(3)E2<-Eﬂ¥(ﬂ brofdasefid ) Phdribxyl-Aheligt-bgetamide

rooglst r‘ég?a(%%cf G FpoR SRR IR peria 1

Br acting
Md?;s Sfe%ghgir(n no- pﬁgﬁy 2 %%omﬁ]ﬁ];e/l] 3-met hyl - 7- ( 3-

mst hyl - 2-buten-1-yl)-8-[3-(tert.-butyl oxycarbonyl am

di th t f | dehyd

@ BBBREEN mrhy FA RSB e
R; ¢aluer 0 &7 (lsn|c§|g%¢|rﬁéth9[éﬁel éhigGdeinRithAUT= & 1yal ue: 0.45

(silica gel ycI ohexane/ et h% acetate = 3:7) Mass

M%ﬁé@@ﬁ Hﬂ'((f_E§|+)) Miar2 60,602 + Exanple XL
1-[2-(2-am no- phenyl ) -2-o0xo-ethyl]-3-nethyl-7-(2-butyn
-1-yl)-8-[(S)- 3-(tert.- ,
(5) 2-{2-(2-bromo-acetyl)-phenoxy]-N-methyl-acetamide

Mass spectrum (ESI™): m/z = 386, 388 [M+H]"

(6) 7-(2-bromo-acetyl)-3-[(2-trimethylsilanyl-ethoxy)methyl]-3H-benzooxazol-
2-one '

Rs value: 0.84 (silica gel, methylene chloride/methanol = 99:1)

Mass spectrum (ESI*): m/z = 384, 386 [M+H]*

(7) 4-(2-bromo-acetyl)-1,3-dimethyl-1,3-dihydro-benzoimidazol-2-one
> Ry value: 0.38 (silica gel, ethyl acetate/petroleum ether = 1:1)
Mass spectrum (ESI*): m/z = 283, 285 [M+H]"

(8) 4-(2-bromo-acetyl)-3-{(2-trimethylsilanyl-ethoxy)methyl]-3H-benzooxazol-
2-one o | "
Ry value: 0.82 (silica gel, methylene chloride/methanol = 99:1)




but yl oxycar bonyl am no) - pi peri di n- 1-yl | - xant hi nd6 February 2007
prepared by reduction of
1-[2-(2-nitro-phenyl)-2-oxo-ethyl]-3-nmethyl-7-(2-
butyn-1-yl)-8-[(S)- 115
3-(tert.-butyl oxycarbonyl am no) - pi peri di n 1-yl]-xanthi
sodiymdithionite in a mxtu
hEEanoseni sthooparon Sielvbtdindarbanzcimitazor
245 | i ca gel, nmethylene chloride/ methanol 95:5) The
fol |l ow ng conpounds are obtai ned anal ogousl y to
R Egluep D39(silicalyel, petroleum etherfethyl acetate = 2:1)

e e R

but yl oxycar bonyl am no) - pi peri din-1-yl]-xanthine R
val ue: 2@§5| | ica gel cl ohexane/ et hyl acetate =
(10): %;)rcmmipd )?ll_ﬂUOZO@I&nZdﬁo%'/]éDWI#-yi)mha!wnaqui nazol i ne

M RRADIES ﬂﬁ%&%ﬁf% 10298 The-3- oxide with 6

phosphorus trichloride in 150 m chl orof orm while

refl uyi Yield: 1.75 g (57 %of theory) Rf value:
-E—X@Me—wlka gel , methylene chlori de/met hanol 95: 5)
VBES,, HRS 195[MH—|]+ Exan'ple

Prepareqlluyrraaoﬂmgwé-(Asf-dlbydiﬁoxymhepw)edeHa:twm1;2’ 202 nrg
- hylamne in 3.2 m of tetrah drofuran is
ditSemBetiang it PrereBn ofgobsshrR RAtBAE BN O ot hy! -

dm%thgmdrﬁ'geld’i 1popt of tetrahydrofuran while cooling
an ice bath. Then the reaction mixture is

Re S¢5Uﬁrﬁé3f(slhcalget ledinyl acBtate/petolsiin etheosl 1:4p with an
ther 30 m nutes at anbi ent
M%S%%ﬁ%?%{? m @1t B éol&@n@ﬂiaft hen gently distilled off
using a rotary evaporator and the residue is taken up
in methylene chloride. The solution is washed with
_AQQL@A&&.&E §odi um hydr ogen carbonate solution and with

1- [ BEny 4L 4,66 OV RARRAZSIR.2 Y R 3 M RYPP 5 BLEM-1-

he SO 1d residlde s sti
yl)-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yi]-xanthine

Prepared by reacting 1-[(4-oxo-3,4-dihydro-quinazolin-2-yl)methyl}-3-methy!-
7-(2-butyn-1-yl)-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1 -yl}-xanthine
with methyl iodide in the presence of potassium carbonate in N,N-
dimethylformamide at ambient temperature.

R¢ value: 0.50 (silica gel, ethyl acetate)

Mass spectrum (ESI*): m/z = 589 [M+H]"

The following compounds are obtained analogously to Example XXXVIII:

(1) 7-acetyl-3-methyl-3H-benzooxazol-2-one

(The methylation is carried out in the presence of sodium carbonate in
methanol) _ |

Ry value: 0.46 (silica gel, petroleum ether/ethyl acetate = 1:1)

Mass spectrum (ESI*): m/z =1 92 [M+H]" |




little tert.-butyl nethyl ether, suction filtered§ February 2007
washed with petroleumether and dried in vacuo.

Yield: 323 ng. (62 % of theory) Rf value: 0.60 (silica

gel, cycl ohexane/ethyl acetisde = 1:1) Mass spectrum

(ESI ): mz = 222, 224 [MtH]' The fol |l ow ng conpounds

- Ex le XLII: 1

(2)%{ @ﬁ‘f(’)téf gl neﬁvﬁgg) %%??Ig% ﬂaglp) eqw nazol |(n23 Rf

(Th@h]kéﬂiyl@hcﬁ@ls(éérhéé @uem the%é@ﬁt?é(%cﬁﬁrh)’dar@&r%t@ﬁﬁ
Mass spectrum (ESI"): miz= 264, 266 [ MH " (2)

meih@mlwmmieﬁyxmg)(pu perl d| n-1-yl)-qui nazol i ne Rf

R YAe0 o Elte e ifiRge GHERFIREELT g i’cet e

Maés [spettrant (ESll‘JI yih/@>sy €8 [Mapi’) - pi perazin-1-yl]-2-chloro
nmet hyl - qui nazoline Rf value: 0.57 (silica gel,
cycl ohexane/ et hyl acetate = 1:1) Mass spectrum (ESI'):

(&) F-docty d-dipty . Bldinydrdbenzoimidazariz-one 1 | e
(Carded@ut i 8@ pmslenca ogpbmss&mm&w:&ehyl acetate =
Ry FIgd: 0. %Séihcg él _éﬁg}l_a_ce ait%lgegpi i )Zél%yo; %52{” l(_“ )

________ meqég Egm@y azoline (The reaction is
Magsar%rblbg{égou ﬁiso [ urr‘ eth EX| de in (et hanol at ambi ent
tenperature.) Rf val ue: 0.50 (silica gel,
@ ?‘YC' 9?{_@%@%@% aggt GY ﬁ)'yh]‘l 3 %%-ydrl\c/)a Bensdrnilazor-one

Ry viled! @Ronsiiby lgeﬂﬁeﬁl@lﬁ@ﬁxéltr@wﬁwd&wblm 1§ The
reaction is carri ed out vvlth sodi um | sopropoxi de in

Maps speeipamdESdt): miat 203 [M&iper at ure. )

(5) 1-[(1-methyl-1H-benzoimidazol-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-[3-
(tert.-butyloxycarbonylamine)-piperidin-1-yi]-xanthine
~ Mass spectrum (ESI*): m/z = 561 [M+H]"

(6) 14{[1-(2-cyanc-ethyl)-1H-benzoimidazol-2-yljmethyl}-3-methyl-7-(2-butyn-
1-yl)-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine
~ Ryvalue: 0.50 (silica gel, cyclohexane/ethyl acetate/methanol = 5:4:1)
‘Mass spectrum (ESI"): m/z = 600 [M+H]"

(7) 1<({1-[(methylaminocarbonyl)methyl]-1H-benzoimidazol-2-yl}methyi)-3-

methyl-7~(2-butyn-1-yl)-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yl}-

xanthine

- Ry value: 0.45 (silica gel, cyclohexane/ethyl acetatelmethanol 5:4:1)
Mass spectrum (ESI ): miz =618 [M+H]"

(8) 1-[(1-benzyi-1 H-benzoimidazol~2¥yi)methyl]-3-methyl-7—(2-butyn—1 -yl}-8-[3- -
(fert.-butyloxycarbonylamino)-piperidin-1-yi]-xanthine
R¢ vaiue: 0.50 (silica gel, cyclohexane/ethyl acetate/methanol = 5:4:1)

Mass spectrum (ESI*): m/z = 637 [M+H]" |




Rf value: 0.70 (silica gel, cyclohexane/ethyl &¢&ebruary2007
= 3:1) WMass spectrum (ESI'): mz = 237, 239 [M+H"'
(7) 2-chl oronethyl -4-phenyl oxy- qui nazol i ne (The
reaction is carried out wilt¥ sodi um hydri de and phenol
in tetrahydrofuran at anbient tenperature.) Rf val ue:
0.65 (silica gel, cycl ohexane/ethyl acetate = 3:1)
Mass spectrum (ESI'): mz = 271, 273 [ MtH]' Exanpl e
- Exaabld X¥xi2-{2-[ (et hoxycar bonyl) mst hyI am

I noJ - phenyl } - 2- oxo- et hyl 3rreth (E)-2- buten-|
—[2«(2jcyenpme¢hséamm00m@mdk @acobaihy -arme. 1— f(ﬁenetmy!-Z -buten-

4 f

Prdpmré@byn@aafng 1- [2 (2 amino phenyl)-2-oxo-ethyl]-3- meth I-7- 3—
) -2-0x0-ethyl]-3-nethyl-7

mel2r et Vi B e e oLy oy SR nuawaww@)f—wuper o
Rt Wit p oo 2ld pofBldTEh b BE BRI "

zinac@bmidetimg‘&pﬂ@r&netﬁheuda’a@ﬁmn m xture is stirred for

15 hour anmbj ent re. Then prox. anot her
Re Gilg G5 Bl ek custopmemn R ace @IS 3 B hy
Magé%FSéﬁ@ﬁwE{E@’%rﬁ\lﬁQ% *he reaction mxture is

ed to 50Cfor our After cooling to anbient

tenperature another 5 ng of met hyl t ri oxor heni um and 20
Ex L ethyl diazoacetate are added. After another 16
: t anbient tenperature the reaction mxture is
1 [z:@zd@hﬂﬁ@tpmhm@ mo—@myl]@ﬁ%th?m@ﬁﬁtyﬂmﬂi (Sﬁf@g@ﬁ .

orou%hly and added to an relut pack
butuioxvca paylamirelpiperidingbyllnanthineyl ene chl oride.  The

preffEH b RSB 13 ST bl D AURRRIRIES SR ARS.
butge!1-gpBL)- 8- tért. clymmlx%?ﬁeh?hhﬁhopppbﬁdmth?ggh??ﬁﬁ@ hvith

tqQ 8:1:1) as
SOO@W@&@UOW F meftur@ qfdnemw qiyepl e walgr (% A xiliyel hyl
Ry 1843084 Tsiflcal del, methylene chloride/methanol = 95:5)

The following compounds are obtained analogously to Example XL:

4] 1-[2—(2-amino-phenyl)-2-oxo-ethy[]-3-methyl~7~(2——butyn-1-yl)58~[(R)—3~(tert.- -
butyloxycarbonylamino)-piperidin-1-yl]-xanthine
Ry value: 0.50 (silica gel, cyclohexane/ethyl acetate = 4:6)

Example XLi
2-chloromethyl-4-methyi-quinazoline

- prepared by freatment of 2.95 g of 2-chloromethyl-4-methyl-quinazoline-3-
~ oxide with 6 ml phosphorus trichloride in 150 ml chloroform while refluxing.
Yield: 1.75 g (57 % of theory)
'Rf value: 0781 (silica gel, methylene chloride/methanol = 85:5)
- Mass spectrum (ESI*): m/z = 193, 195 [M+H]" |

' Example XL}




Mass spectrum (ESI+): miz = 638 [ MrH] + Exanpl el&Eglyuary 2007
1-[(2-cyano- benzofuran-3-yl)nethyl]-3-nethyl-7-(2-buty
n-1-yl)-8-[3-(tert.-

but yl oxycar bonyl am no) - pi gé8i di n-1-yl | -xant hine A

m xture of 215 ng of

A frwﬁlsdprepbred komﬁm bf pe2 Wof aMetrrgaﬁfn@ mes Izum of

carbonate in 4 of N, N-di meth ormam de is stirred
tetqabwdrqunﬁé@dgedtdrmsettﬁmoangwﬁr@ﬂow-@am@m@hsﬁt
quifepItEEh S 5 Bl BARL bOSBLATA SR 1 PRI HAR e

rea‘dtlbh mlg’(mramistﬁrecfﬁzr aﬁbﬂieﬁ‘ 3. &&Quf@Whﬂx?-c%:lﬁfg Witk @nhyite bath
SsS spectrum:(sESI X M+H] + Exanple XLV
a"‘iﬂreﬂ s afuthor 3¢ mingtes aéﬂ(ﬂ"lbf%frtﬁﬂpemwe

A S A R e R
residus) isdalpsy upl ||mr-rthIWE¢ane chioridenéh®sepdionds washedatitmg
1-[.2-(1-et hox b 3-.met 3- di hydr
satiaiad il B H3ET abamE sohfion arhdih s Bheden

 maghbsiufr §dpha@rdnd Mﬁﬁr@?@d’down The solid residue is stirred with a
car bonyl am no) -pi peridin-1-yl]-xanthine with 1 N

- little deit. tbnthlpm’cbydetﬂ@rswqmpndﬂtemﬂ wasthiednwith petraiebimeather and
'dn cgﬂ)erature Rf value: 0.36 (silica gel et hyl

E \éﬂcé‘)o Mass spectrum (ESI+): mz 605 [ MtH]
Yiekk 393 lﬂ? X6¥Wso of theory)

1- et hoxycar bonyl 3- di hydr o- benzoi m dazol -

4-
R¢ wgg'e%%ﬁém@ca)ﬂeldmlﬁpe@%{etﬁwha@etaw 41 ny of

Ma%é%?égtﬁgﬂglzﬁ?’g}’ﬁ%eny ?g?hiﬂ%ﬂ itno7é r5ﬂ0 ?re?];]yl ene

chloride. The reaction mxture is stirred for three

Thg gilfowu% cgr%loﬁi%s arengbt%?gelg analéggt?sly} (tso )%grrnlila e ¥(Lﬁ007

1
}—

(1) 2-chloromethyl-4-(morpholine-4-yl)-quinazoline
R¢ value: 0.50 (silica gel, cyclohexane/ethyl acetate = 1:1)
Mass spectrum (ESI™): m/z = 264, 266 [M+H]"

(2) 2-chloromethyl-4-{piperidin-1-yl)-quinazoline
Rf value: 0.70 (silica gel, cyclohexane/ethyl acetate = 1:1}
Mass spectrum (ESI'): m/z = 262, 264 [M+H]"

(3) 4-[4-(tert.-butyloxycarbonyl)-piperazin-1-yl}-2-chloromethyi-quinazoline
R¢ value: 0.57 (silica gel, cyclohexanefethyl acetate = 1:1)
Mass spectrum (ESI*): mfz = 363, 365 [M+H]}"

(4) 2-chloromethyl-4-(pyrrolidin-1-yl)-quinazoline
Rf value: 0.50 (silica gel, cyclohexane/ethyl acetate = 1:1) _
Mass spectrum (ESI*): m/z = 248, 250 [M+H]" ' o




anot her 100 ng of di nethyl ami nopyridine and 1 i Fefpruary 2007
di et hyl di carbonate are added and the m xture is

stirred for a further 20 hours at anbient tenperature.

For working up the reactianam xture is diluted with

met hyl ene chl ori de, washed with 2 Ncitric acid

ol ution as | as saturated sodi um hydrogen
(5)%?@8%?@%%%\%?@%%“83%%{% ated sodi um chloride
(THEDICtiON is EHirriRe R With JHRANRSHHERi§ irPBfaRoPBCambient

evapor ated down. - The residue is chromat ographed

~terperetuwié)a silica gel colum with petrol eum et her/ et hyl
- acet 3.1 to 1:2) as elyant. The desired product
Re P00 Bpeiige bR YPLpERan el eelfli mek By ot hor
Masy ebeeffumf (BISI8f Aflz = 1vashraHi th a little ethyl
acetate and tert.-butyl nethylether and dried. Yield:

900 nmg (36 % of theory) Rf value: 0.15 (silica gel,

O PSR FSRAfy”, ,  Pee T

(The- r[eééfimﬁmrq?d oAt alithrsodih isopiropdilid 8 inizopydpahol at but y
‘ -1- -8-[3-(tert. -
amglﬁﬁ%ﬁ%@&‘b‘&ﬂyl am no) - pi peridin-1-yll-xanthine 501

f i - 2
RefBC Do0dtlics o5 exeipbexanesstiflacetate S3hg 15 (et
Mabs specixyrad ESeDy trdni=i8)7; gREéMHHIH- 1- yl ] - xant hi ne are

added to a m xture of 17 ng of potassiumtert.
butoxide in 10 ml of nethanol. After brief heating

(7) PLdilorophethyiL 4y hén?ibﬁ%_uﬁ@z@ﬁﬁ@n is formed and after
about 20 mnutes the nitrile has largely reacted to

(Thegeactioreisi garried oubwith sodium hydrde ahtdpheagkin tetrahydrofuran

at %@%@%ﬂﬁ% ﬁg?hggrgf:hl oride are then added and

Ry Vahge: 0.68¢silican g8l, xytlbRekand/ehlyLaestafeos 3tpur hours.
After cooling to anmbient_ tenperature the precipitate
Magg sheetrers (E§%i6\ﬁz'1‘ia7ﬁe2@§,w§gghed wi th methanol and
dried. Yield: 143 ng (23 % of theory) Rf value: 0.15
(silica gel, ethyl acetate) Mass spectrum (ESI+): mz

ExampledXI[IN+-H] + Exanple XLVI |
1-(2-{2-[(ethoxycarbonyl)methylamino]-phenyl}-2-oxo-ethy!)-3-methyl-7-((E)-2-
buten-1-yl)-8-[3-(fert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine

A solution of 110 yl. of ethyl diazoacetate in 0.5 ml of toluene is added
dropwise to 531 mg of 1-[2-(2-amino-phenyl)-2-oxo-ethyl]-3-methyl-7-((E)-2-
buten-1-yi)-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine and 10

mg of methyltrioxorhenium in 4.5 ml of toluene at ambient temperature under
an argon atmosphere. The reaction mixture is stirred for 15 hours at ambient

| temperature. Then approx. another 5 mg of methyitrioxorhenium and 20 ul.
ethyl diazoacetate are added and the reaction mixture is heated to 50°C for
two hours. After cooling to ambient temperature another 5 mg of
methylirioxorhenium and 20 pL ethyl diazoacetate are added. After another 16
hours at ambient temperature the reaction mixture is combined with 5 ml of -
conc. aqueous ammonia, shaken thoroughly and added to an Extrelut pack. |
- After 15 min it is rinsed with 200 ml methylene chloride. The methylene |
chloride solution is evaporated down and chromatographed through a silica




1- (2- phenyl - 2- oxo- et hyl ) - 3- net hyl - 7- (( 2) - 2- but &, Febrypry 2007
-8-[3-(tert. -

but vl oxycar bonyl am no) - pi peri di n- 1-yl - xant hi ne 16

February 2007 122 150 ng igfo

1- (2- phenyl - 2- oxo-et hyl ) - 3-net hyl - 7- (2- butyn-1-yl ) - 8-

-(tert. - e
geg aélymwﬂaPM@HD%H%‘)‘WM%?’?G&#HD'PP&PPL BanPrip Sel-at 8s
eilygrogenated in a mxture of 5 m of tetrahydrofuran
and 5 mM of nethanol in the presence of 30 ng of 5 %n
Yi@dl RAdimgn(dnYaafttheatypd charcoal (contami nated with

R4l BSOSt RREN RE iR f ken up.  Then

MassS§tsdctupn LESI' pfm@&tgwgdeFharcoal I s added and the
m xture is suction filtered. The filtrate is

evapor ated down and the crude product is purified by
E@ﬂﬁmr aphy over a silica gel colum with
ne/ et hyl acetate (7:3 to 4:6). Yield: 120 ng
1- K%?(%@ibehh@mmi 3R methyie-3- ﬁe#@l-?s(lzlbtﬁw-g afl)-8-[3-(tert.-

ohet;(ane et h ) .acet at1e = Mass spectrum

b |BeYI LX 8. h\/d

A A i R B AR b 3

7-(@atatimd 1sy)-8t[6- (terB{HumtonycadﬁorﬁA@nn@)qﬁpendm 1-yl]-xanthine and

24 o S mcarh e gt 8 T8 of NS W@H“Véfﬁfmé@'%%isrﬁtﬁ'ﬁﬂi for
twd PBUFLACEhQN tﬁ%ﬁ(é lf'ur?hérs’c red I‘Pd\'ﬁr% d?%t’ '1&) thg

. tenperature. After the eve opnent o gas
reagionghixtirely combitiedewith wadetdadl tﬂlﬁqpmmﬁatﬂﬁormed douctpn
ﬂtvvl tdh a di.c bath, then the reaction mxture is

%9 approx. another two hours at anbient
Yid|@npsy ﬁtgu(ag %chfrthwyyl ng up it is poured onto ice

water, saturated wth sodiymchloride and extracted
Magstspestink (ple): QT/Zm'@%W*"é} her and ethyl acetate.

The conbi ned extracts are washed wth saturated sodi um

chloride solution, dried over magnesi um sul phate and
Exanm@b(at\/ed down. The flask residue is triturated with

- [B %r —eotxlcq)(—3 acphyc}r 1@%3%&%3 zol- 4-y19§co%(%tx‘§tﬂyi] 3-

methy[—?—(2—butvn-1 ~yI)-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-ylj-

xanthine

Prepared by treating 1-[2-(1-ethoxycarbonyl-3-methyl-2-0x0-2,3-dihydro-1H-
benzoimidazol-4-yl)-2-oxo-ethyl]-3-methyl-7-(2-butyn-1-yl)-8-[3-(tert.-butyloxy-
carbonylamino)-piperidin-1-yl}-xanthine with 1 N sodium hydroxide solution in
methanol at ambient temperature.

Rr value: 0.36 (sifica gel, ethyl acetate)

Mass spectrum (ES!"): m/z = 605 [M+H]"

Example XLVI
. 4-acetyl-1-ethoxycarbonyl-1,3-dihydro-benzoimidazol-2-one

529 gof diethyldicérbonat ahd 611 mg of dimethylaminopyridine are added
to 1.50 g of 1-(2,3-diamino-phenyl)-ethanone in 75 ml methylene chloride. The

_ feaction mixture is stirred for three hours at ambient temperature, then




The crude product is purified through a silica1§€kbruary 2007
columm with ethyl acetate as eluant. Yield: 470 ny

(68 % of theory) Rf value: 0.70 (silica gel, ethyl

acetate) Mass spectrum (BSI+): niz = 190 [ MtH] © The

fol |l ow ng conpounds are obtai ned anal ogously to

 anHRTRB A bl it alBBHaR RS Aur R Sdiepyigicarbopatg are

adfisd bhaahg ﬂﬁlxtui’@té"s!ﬂrféﬁﬁfw fal mﬁhdﬁﬂﬂﬁbh ﬁﬁ“@ﬂ armbieht ﬂémpé@ﬁﬁe
spectrum ( ESI : mz = 190 [ M+H]' npl e L 8-hyd

FoF wiliingup the |reaﬁnq*11dm>¢ws~l§ quL@dZ']@.t@ mﬁthsd@nel ehiords; o
was nﬁe&ﬁﬂ@ﬁgdgiéﬁp% c?ﬁgiggﬁuta%%& \Aﬂ&‘%g{u? }1 dﬁxrﬁlﬁkgro@&“ 8

cathahhte blatiohwdd catnatedhdatiishectgoride solptumdirreurmmgh t he
reaction mxture for about two hours, whjle

magaeskim suipbaty awl gvaprated qawn, E%f?%@%%hﬁ?’t@@t@raphe‘j
thréh?ﬁ %%%hdcd gﬁéltcog}#gﬁ WItngethQUA1eetﬁgﬁéttha(}1@tét@ @M foCPZ as

at ent ‘tenperature an evapora ed
eludatl hendesimdoprodbiet i Istisiedrveith dlitle isertbhlam‘rnethyle’lhwasectlon

fiiRdg bR Affls SlvEatoale aBbist L vRghEher shd

drigdirring with dilute anmmoni a solution. After another
two hours' vigorous stirring at anbient tenperature
Yielthe2 0} gani s %afstéeow) separated off and the aqueous

aseni trac th di.eth eth T. conbi ned
Re JR8 P Rlba Be Feuticin i Al ReB e Rk o at eq
Mase @pettrush(ESIHda/s el 249 p+HEr i ed over rmgne3| um
sul phat e and evaporated down. The flask residue is

chr omat ogr aphed through a silica gel colum wth
Wi chl ori de/ net hanol (20:1) as eluant. Yield:
_ 6 % of theory) Mass spectrum (ESI'): mz =
1-[ramind-bliinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-[3-(tert.-

- butyloxycarbonylamino)-piperidin-1-yll-xanthine .
501 mg of 1-cyanomethyl-3-methyl-7-(2-butyn-1-yl)-8-[3-(tert.-
butyloxycarbonylamino)-piperidin-1-ylj-xanthine are added to a mixture of 17

mg of potassium-tert. butoxide in 10 ml of methanol. After brief heating with
stirring a clear solution is formed and after about 20 minutes the nitrile has
largely reacted to form the iminoester according to thin layer chromatography.
206 mg of 2-amino-benzamidine-hydrochloride are then added and the
reaction mixture is refluxed for four hours. After cooling o ambient

temperature the brecipitate formed is suction filtered, washed with methano!
and dried.

Yield: 143 mg (23 % of theory)

Rt value: 0.15 (silica gel, ethyl acetate)

Mass spectrum (ESIY): m/z = 574 [M+H]"

~ Example XLVill :
- 1-(2-phenyl-2-oxo-ethyl)-3-methyl-7-((£)-2-buten-1-yl)-8-[3-(tert -
o butvl_oxvcarbonvla_mino)—pi_p'eridin-1—vl-xanthine




"The fol | owi ng conpounds are obt ai ned anal ogousf§Felyuary 2007
Exanple L: (1) 8-hydroxynethyl -isoquinolin-5-ol Rf

- value: 0.50 (silica gel, nethylene chloride/ methanol =
5:1) Mass spectrum (ESI' 22mz = 176 [ MtH]' Exanpl e

LI
150 . F bR B ox S L 8 h S L B i e L 7

~ butflokJE4rB¥hitaftihSrpibeFidlin- Ry KaPinied bR Ry AledTh Retixtlire
n-1"-vll thine A f 250 ng of

- -Xant ni mxture o

- of m{l of {etrghydyafliasT apg Baal efongthpanl wdhepressnae-of 3Py of 5

tenpid@4tutd duntil the calculated amount of hydrogen has been taken up.
but yl oxycar banyl am no) - pi peri di n- 1-yl ]t-xant hi ne and

Then g spatin tinch astvated dxfenl i added pod thesmipturesisifugtien

ﬁlte:rgd.lﬁ% ﬁp@a&! isSEMIOrABH doviafd Gf&;’gruggﬁog%\@fig bietPby

€ reaction mxture IS evapora

chroimatography apted silicargal gblumrs Withcyclpbkexand/fethyl acetate (7:3

hyl ene chl ori de/ net hanol (100:0 to 70:30) as

t
- to‘gghant. The contam nated product fraction is

YieR) apo! Q%d@wptr@%)agai n purified through a reversed

phase LC col um th water/

Ri watiee:dh4@ (silied gel, tycdohesaret/ethybacetalec541hH: 0. 08 to
0: 100:,0. 1) el yant,... T product fractions are
Mags, Spe I BUE R I AR ST he i th a1 ut o sod! um
hydr oxi de sol ution and extracted wth nethyl ene
chl oride. The conbined extracts are dried over

Exampleedlilim sul phat e and evaporated down. Yield: 40 ng
. 8h ki e R aigbites 0. 40 (silica gel, nethylene

1481y of Sadiurh Mytdltide Exppoke60 B in mineral oil) are added batchwise
to.3 sligh pLa4a 1 H BB GRS NS0 my of
dlﬂ%‘tl@ﬂ#@ﬁfﬂéﬁ% g{}hglégﬁrbgﬁiﬁﬁ WitPr SHTice D AR An8 I8 Peftion mixture is
slowly heated to ambient temperature. After the development of gas has
ended, 230 pl methyl iodide are added dropwise while cooling with an ice
bath, then the reaction mixture is stirred for approx. another two hours at
ambient temperature. For working up it is poured onto ice water, saturated
with sodium chloride and extracted with a mixture of diethyl ether and ethyl
acetate. The combined extracts are washed with saturated sodium chloride
solution, dried over magnesium sulphate and evaporated down. The flask
residue is triturated with petroleum ether and the supernatant is decanted.

The crude product is purified through a silica gel column with ethyl acetate as

-~ ejuant.
- Yield: 470 mg (68 % of theory)
R¢ value: 0.70 (silica gel, ethyl acetate)

Mass spectrum (ESIM): m/z = 190 [M+H]"

The following compounds are obtained analogously to Example XLIX: -




added to 420 ng of 16 February 2007
4-acetyl-1,3-bis-[(2-trinethylsilanyl-ethoxy)nethyl]-1

, 3- di hydro- benzoi m dazol -2-one in 5 nl of

tetrahydrof uran under an a2gon atnosphere. The

reaction mxture is refluxed for two hours and then

u r whil.e still warm The filter cake is
) ISRyl S RE R it ediholnd ™ he f11trate i o
Rf@aaa@qu abqgmdﬁ\y@[ nh&AyieRs HidHidEnRihandlel 1d:9y sh- br own

lid. This s stirred with a little nethanol,
Ma§a§pegiﬁum (BSDeaVz R4k h some net hanol  and
dried. The crude product is reacted further w thout
any nore purification. Yield: 430 ng (87 % of theory)
Ex&thpleal. ue: 0.23 (silica gel, petroleum ether/ethyl

acetate = 9:1) _Mass spectrum(EI): mz = 514, 516
8-hygroxymethylquiaolings

3. 49%(5?( 'mbfr‘n L s F§r]1km Et 8er ﬁ onc hygrochfnc acid and 8

r onod- acet tert. oxyca
ml b Bﬁ%lfmnfsﬂmvsajimtmn Whiscéslidg wahmi ice heth.of I’muﬂnydrogen

chlghgrgégggéapfamﬁﬂoug éhgg:g@ MNE%%BFPD cL u §“[,E SLO&FS \%ﬁe
thegaé?ﬁg;‘é'i%tdre(éfoW@Q%QPYhéﬁac&hﬁf%'&ml%t E%‘ﬁ%@ flr&Péveriight

eny tri methy anmoniumtribromde in
whiimchqli@mtb ldindce bajh, tkEn abambierd tempesatireangdign

Leth = 9:1) .
P AT o S PEBER R SR s JaRereiminwater cayered g
wit® latiayéﬁdif dJ@ﬂhWél‘hbl‘ BRE Rjaied i PR 10 WRie ToBRnd With an ice
met hyl ene chloride) Rf value: 0.24 (ready-na

nmade
bath Waaroptshstirmmarwithlileite gmrw@mlg@olut:on After another two

'ho%%g\; n%ﬁ@”ﬁls%tf 'd@%‘ﬁé’%b?’"ﬁé‘%’ﬂ%%ﬁ% e ?Fdaq“c pﬁQseBB. 1)

I'm dazo

separateal ¢ff ahd Ith@a@u@@ldomxaéeﬁs&ex%raued with didthil &heg Tofe
2- am nopyr i di ne and of met hyl 3- brom) 2- QXO0-

corgbingd Arganis PIesRP aps W@?hﬁa ayith wateéﬁww@é? 8ORYT s
chl@mje E8kHoh e&ﬁelgLS\fért n%é?lﬁs Ilglﬁél(l]%l zggj %{"%Bcﬁﬁfed dovig]n The

erat ure e SO usi n
ﬂaska‘eandyle |evchpmnatogramadi thhaughr addicargel wotunirs \A{]ﬁbrmeimﬂane

ch!o%dé:lpr{e hanél%a‘%%s ANiEnt? silica
Yield: 660 mg (16 % of theory)
Mass spectrum (ESI™): m/z = 176 [M+H]"

The following compounds are obtained analogously to Example L:

(1) 8-hydroxymethyl-isoquinolin-5-ot
R¢ value: 0.50 (silica gel, methylene chloride/methanol = 5:1)
Mass spectrum (ESI'): m/z = 176 [M+H]"

Example L}

1-[(2-cyclopropyl-quinazolin-4-yl)methyi}-3-methyi-7-[(1-cyclopenten-1-

vl)methvl]-S-IS-(tert.-butvloxvcarbonvlamino)—piberid in-1-yl]-xanthine

A mixture of 250 mg of 1_-(2-{2—[(cyclopropyié:arbonyl)amino]—phenyi}-z-oxo—
' ethyl)-3-methyl-7-[(1-cyclopenten-1-yl)methyl}-8-[3-(tert.- - -




gel colum with nethyl ene chl ori de/ net hanol / mei®Efbnpgy 2007
ammoni a solution (95:4:1 to 90:9:1) as eluant. 560 ny

of- the ethyl ester are isolated as the by- product.

Yield: 2.09 g (54 %of thegrgy) Rf value: 0.20 (silica

gel, methylene chloride/ethyl acetate = 1:1) Mass

ubferrataRaRN b pRSBEins S ET a 268 { BentshPgRRisgen
anﬁmn%'s%t@ﬁ%mﬁ) B1efed ¢ BuCacP oLl AR 8ng.

- (2-am no- phenyl - propan-1-one an
' wodﬂng hipdhe aeaction mixtdre is revapordted dooxaans Wmmmgmphag

torph BghiER.ond SRR ARy oiiics indibml oo 1di0:30)

as BREHIThe Bentaaiifatell gredt@Si4tdieniis evéﬁéfﬁtétﬁéb% tlnd ffain
wat er and the resulting suspension is nade al kaline

puifiechthreughia deverspd phese kG cobiman witbovater/on whi | e

oAb o ST O AT Byt

prdﬂ&dﬂabtlonasalﬁté\ﬁaﬁ)bmieb)doﬂm onade ghaihy withelilute sodilga
colum with petroleum ether/net hyI ene chloride

hy, fQX@St%?“éi'OI} a'%%eéﬂf%tﬁf’ wittemeibieng ghiofde. Theesombineg:
0 I,
et 380 1 o okl o Bl gt
Yiedgret mgmME&SIo‘F)hem‘y)z = 221, 223 | I\/H—|] + Exanpl e LV
Rf\hﬂlggjn@&gge sk ig%l thﬁ{guor wtﬁjq thyl acetate = 1:1)

Ma%%(gbeeﬁf%y(lEg? 2m?z Lrgd [RLiqy et hyl ) - 2-chl or o- acet ami de

repar ed reacting
1- benzyl - ,2-trifluoro-ethylamne with chloroacetyl

E chlgrt@e |n the presence of triethylamne) and 0.74
X hosphorus oxychloride are added to 4.00 g of
4-(RYrybOsdEN)-H B- a@[ -trTh@th\ytsﬂgﬁyISetﬁbW)erthl}i1 SHhyefb-

for 1.5 hours C. For working up t reaction
bengaimigazol-2-aneo| pd anri canhi ned with
520 mg of 2-pyrrolidinone-hydrotribromide and 89 mg of 2-pyrrolidinone are
added to 420 mg of 4-acetyl-1,3-bis-[(2-trimethylsilanyl-ethoxy)methyl}-1,3-

dihydro-benzoimidazol-2-one in 5 mi of tetrahydrofuran under an argon

atmosphere. The reaction mixture is refluxed for two hours and then suction
filtered while still warm. The filter cake is washed with tetrahydrofuran and the
filtrate is evaporated down, leaving 660 mg of a yelllowish-brown solid. This

is stirred with a little methanol, suction filtered, washed with some methanol
-and dried. The crude product is reacted further without any more purification.
Yield: 430 mg (87 % of theory) 7

R¢ value: 0.23 (silica gel, petroleum ether/ethyl acetate = 9:1)

* Mass spectrum (El): m/z = 514, 516 [M]" |

The following compounds are obtained analogously to Example Lil:
(1) 7—(2—bromo—acetyl)-1 -(tert.-butyloxycarbonyl)-1H-indole

" Revalue: 0.33 (silica gel, petroleumn ether/ethyl acetate = 9:1)
. Mas_s spectrum (ESI*): m/z = 338, 340 [M+H]"




ice water, stirred vigorously for ten minutes #hfebruary2007
suction filtered. The filter cake is dissolved in

ethyl acetate and the solution is dried over nagnesi um

sul phate and evaporated dgws, |eaving a white solid.
Yield: 415 ng (84 % of theory) Rf value: 0.55

(al um ni um oxi de, petroleum ether/ethyl acetate =

10:1) WMass spectrum (ESI+): mz = 248, 250 [ MtH] + The

@) %lﬂfswfn&(ﬁsfaﬁ?wokyspﬂgm . Defnanal ogously to Exanple

(Carriedtchy with- rtherfyltumemhmaﬂmyrhorﬁuﬂﬁr tdbrhmidem s@ibylent icheride)

Re Yalpe: BaBus1is o8l sveioherare/sthl Agptptesdh B de i s

obtai ned by reacting
1-benzyl -2,2,2-trifluoro-ethylamne with acetic
(3)adhsooing-d e 3ydiflEramsiteoxy/phenyl)-ethesmonty | - |

(C%rgiéa %r?ggthlphne%tyw rne":f‘l%ytfgrlrt}ﬁc:irnsrﬁjr%ltlrrgr%narge in metl)‘fy[ene cﬁrorrde)
Rs @al(lé @Qﬂr(fbﬁhy%baélre@éraéﬂ )ph%sgqq_m’blat@@%@@kb ne and

br omosucci nimd car bon
acet@mtrderw&terldeflu@oaoﬁrtm aeid —V@Q ﬁO 1& spat ula tip of

2,2-azoisobutyric acid dinitrile and refluxed for
about six hours. The cooled reaction mxture is

Exhinbleeligid and evaporated down. The flask residue is
reacted further vvrthout any nor e purlfrcatron

A rﬁx&)éxUFq[ é\c}fw eﬂﬁm‘b%ﬁ@\%%%@% ﬁg gbéﬁh%g/i ?ﬁb&%‘-’é‘—ﬁk&

butgrdie mméﬁmquﬂetﬂaric(l 23 treflmatdhior € hany landtthex yoftret stahd fdr-2
deyis Bk bRt pveerabiranbe saivenbisydistiisgahesinadne sgtary

eva?pdzré%ﬁﬁttﬁé’ rdde I\ﬁﬂo@lﬁ@f‘f(shgdbhﬁ%d‘ﬁy MBI BV sfilca

gels-afironwitt mythyﬂenes@hiapﬂelmﬂtharncﬁénahanalrmemn@oma solution

(95(74? gltr'a %@r%? in@? ghﬁ%rﬁ ei@f rgr'@uoef{tﬁe gﬂlyﬂ glster are |520)|ate£i 5&)5 the by-

product.

Yield: 2.09 g (54 % of theory)

R¢value: 0.20 (silica gel, methylene chloride/ethyl acetate = 1:1)

Mass spectrum (ESI'): m/z = 191 [M+H]"

Example LIV
2—chloromethvl-4—isopropvf—quinazoline

Dry hydrogen chloride gas is piped through a solution of 2.86 g of 1-(2-amino-
- phenyl)-2-methyl-propan-1-one and 1.33 mi of chioroacetonitrile in 14 ml

"~ dioxane with stirring at ambient temperature for approx. five hours. Then the

dioxane is largely distilled off in a water jet vacuum. The honey-like residue is

" combined with ice water and the resulting suspension is made alkaline with

saturated potassium carbonate solution while cooling with an ice bath. The

precipitate is suction'fil'tere_d, washed with water and dried. The crude product

is purified by chromatography over a silica gel column with petroleum
ether/methylene chioride (8:2 to 0:1) as eluant. ) |




Rf value: 0.85 (silica gel, methylene 16 February 2007
chl ori de/ met hanol = 95:5) Mass spectrum (ESI+): nmlz =
299, 301 [MtH] + (6) 4-brononethyl -[ 1, 5] napht hyri di ne

Rf value: 0.56 (silica gelizgret hyl ene chl ori de/ et hyl
acetate = 7:3) Mass spectrum (ESI+): mlz = 223, 225

Yieglwf%ﬁ&g&n%ofghwryh uoronet hyl -i soqui nol i ne  Mass
=3 waételsm((atﬁ%!a 1, rﬂéfh lén%g&lﬂn%?éﬁ@ahf’h ?ﬁmé}~1 1.

1- br onmonet h 'di T I dor omet | soqui nol'i ne
Masgspectipim (éh)} mie=2224, 223, [I\/EFH] [ MeH + (9)
1- br ononet hyl - 4- chl or o- 3- met hoxy-i soqui nol i ne Exanpl e
LVI1 1-(1-cyano-1-nethyl-ethyl)-3-methyl-isoquinoline
Exampfe pvof 2, 2-azoisobutyric acid dinitrile are added
to of3meth|-|squ|noI|ne N-oxide in 30 m
uu'd-r_u' {rifibis -84 -6 ~iq gogidineting r ed for six

L1 f
sall 3 B0 2 STFE i 2 A R b o
ream:;% delsenzyl-24, Qaﬂﬂuﬁﬁov&thﬁaaﬁ?jé Fwtfl rcgsrdrbtaﬁetvl ctahrl]mfiide iMge
ases are diluted wi me ene

PresRTIe? ng'eaﬁﬂa@m)p@q Od4te qcfdﬁmahyrmwchmgevare fpdded
to %ﬁb#é‘ﬁrﬁﬂy&%ﬁhﬂ@c g@g\g% H{tllg]r% } h}eg #gPﬂ%'Hb%rs
at t30°6r. i fer whnking mptthaedaotmmmllﬂnm |shiootecbland earmbimedswith
oo ieler S P ASImo R G e CUTAiFR AN AR GURINIErGH 1168 len ol
is disdoNEY i dth Wé@t@t@%‘ﬁe%!utﬁidﬁ@@nedﬂ\@r ‘Flnagi%é jure_ (18

% of theory) Mass spectrum (ES nmz = [ MtH] + Rf
Sulplaateeand)evmqretaductcamgéeavmgal\mm&(add ethyl acetate =

Y'E% ]49 'ﬁé?g‘{f °&ﬂt§ﬂ% "\9 m(?ch;:”yagm(an butyn-1-yl)-8-[3-(ter

Ry dalte: 0.55 (aluminium oxide, petroleum ether/ethyl acetate = 10:1)
Mass spectrum (ESI"): m/z = 248, 250 [M+H]"

The following compound is obtained analogously to Example LV:
(1) 1-methyl-3-trifluoromethyl-3,4-dihydro-isoquinoline

(The starting material N-(1-benzyl-2,2,2-trifluoro-ethyl)-acetamide is obtained
by reacting 1-benzyl-2,2 2-trifluoro-ethylamine with acetic anhydride.)

Example LVI
3-bromomethyl-1-(1-cyano-1-methyl-ethyl)-isoguinoline

A mixture of 375 mg of 1-(1-cyano-1-methyl-ethyl)-3-methyl-isoquinocline and
321 mg of N-bromosuccinimide in 5 m! carbon tetrachloride is combined with
a spatula tip of 2,2-azoisobutyric acid dinitrile and refluxed for about six
hours. The cooled reaction mixture is filtered and evaporated down. The flask
residue is reacted further without any more purification. |

R¢ value: 0.70 (silica gel, cyclohexane/ethyl acetate = 3:1)

The following compounds are ob_tai_ne_d analogously to Example LVI:




but yl oxycar bonyl am no) - pi peri di n- 1- yl | - xant hi n&6 February 2007

(E/Z-m xture) 0.48 ml of a | Msolution of titaniium
“tetrachloride in nethyl ene chloride are added

dropwi se to 244 ny of 127 :

1- (2- phenyl - 2- oxo-et hyl ) - 3-nmet hyl - 7- (2- butyn- 1 -

yl)-8-[3-(tert.-butyl oxycarbonyl am no) - pi peridin-1-yl]

-xanthine in 7 m of nmethylene chloride. Then 88 pl
(1)76-bhorRoRisth i1 [RREty ahBEMed) InBiAR. aryuiRsliies.ohed

the mxture is stirred for four ours at anbi ent
tenperature. For working up the reaction mxture is

dj | o t hyl ene ¢hl or.ide .and poured onto ice
@b Romft RN SRR eI Th O s N citric
acid dried over nagnesium sul phate and evaporated

own. The crude_ product is purified by chromatography
(3)ozr@roraome|thxdz{1<§&1lanit§hwlﬂmw th nethyl ene

A i R R
557I[r'\1/te>|;|]a Rf value: 0.16 (EI I1|<1:Sa gglXa e Uix -1_[(1
(@ﬁﬁ’%@é’memnl@g\ﬁﬁ@g}?w@m[] 3-met hyl - 7- (2- but yn-1-y1 )

Ry VA U (elca g%gtéthg@é%@étgﬂﬂ&h%ﬂbﬂoba@)pe“ di n-|

-y |- xant | ne
1-[ (2- am no- phenyl am nocar bonyl ) et hyl ] - 3- net hyl - 7- ( 2-

(5)%-%}((?!{1'?@16 i phen-orereli?®ony 1 ami no) - pi peri di n- 1-yl]

Ry yafte! DITR(sAR gettheifbneuorndd/nBhiagictls gsy | ¢ ac d
for two hours. he reactlon m xture i s evaporated

Magsapectien fESJskmléga%ﬁﬁa 304 B ned with 5 m of 1 M
sodi um hydroxi de solution and washed wi th net hyl ene
chloride. Then the aqueous phase is 16 February 2007

(s)warcﬁnbmethﬁ@1 mddphlhyﬂdmgjr ochloric acid and extracted
th nmeth Iene chI oride. The conbined extracts are

Ry é@'ﬂﬁop iliga ¢! %@WW@T’@'&%@WH%@W%K 3 silica
' I 12 cl tate/ neth I
Ma%gsg“egk gE/SZI! mﬁgs ﬁtfuant Yiel daCESS ?rgngf ?92 % of

t heory)
(7) 1-bromomethyl-3-trifluoromethyl-isoquinoline

Mass spectrum (ESI™): m/z = 290, 292 [M+H]"

(8) 1-bromomethyi-3-diftuoromethyl-isoquinoline
‘Mass spectrum (ESI*): miz = 272, 274 [M+H]"

(9) 1-bromomethyl-4-chloro-3-methoxy-isoquinoline

Example LVIi
" 1-(1-cyano-1-methyi-ethyh-3-methyl-isoguinoline

3.30 g of 2,2-azoisobutyric acid dinitrile are added to 1.60 g of 3-methyl-
isoquinoline-N-oxide in 30 ml of toluene. The reaction mixture is stirred for six
hours at 85°C and then left to stand for two days at ambient temperature. For
working up the reaction mixture is extracted with 20% hydrochloric acid. The

combined aqueous phases are diluted with methylene chioride, made alkaline




Mass spectrum (ESI'): mz = 547 [MrH' Exanpl &6 Fgbruary 2007
Ethyl 3,4-d inethyl-6, 7-d i

hydr o- 5H [ 2] pyri ndi n- 1- car boxvl ate Prepared by

treating 1.16 g of ethyl 128

3, 4-di net hyl - 4a- (pyrrolidin 1- yI) 5 6 7, 7Ta-

h 4aH-[ 2 1-
with Eab B SRR EBYoRAR SoHGE R YoBlie With Aryiop bath
and Bk@adted with mdihyaste bﬁmaiaéatrhé ombitdPmclPflend chRfid&o

of theory) Rfvalue: 0.30 (al um nium oxide,” petrol eum
extiagie are drgd oyepmacaesium syiphete and suaperated govn) Then 2

resEP8 ML iadThE LOl B0L0R SRIPEUIR AR SIS ane as

e[uantﬁ} di met hyl -5, 6, 7, 8-tetrahydro-i soqui nol i ne-1-carboxy
Rf val ue: 0. 35 (al um ni um oxi de, petrol eum

Y'egi ﬁ%ﬁ/@ﬂﬂ% % QEhRYYE 5 1) I\/Iass spectrum (ESI'): mz

Mags%ﬁ%cmﬂ I%Siﬁxﬁ?%yrroﬁ“él n= 1 yl)-5,6,7, 7a-t et rahydr o-

Rs vidtie [ @Y pysilical gel, tyciohekangle#iye aEembeaF:éiﬂby reacting
2.50 g of ethyl
5,6-dinmethyl-[1,2, 4]triazin-3-carboxylate wth 2.74 g

. Exdthplel0gyc! openten-1-yl)-pyrrolidine in 25 ni

chioroformat anbient tenperature. Yield: 3.00 g (75
1- (%Man@ﬁumﬂ)prrenwmwﬁﬂmwwt 3+(2fhuﬁyﬂ:rmy(b)x81ﬂ%—(tert -

- Iss spect rum

0. 4§glgiéladzfrlsgeqim?gmmwﬁiutmﬁmnliéﬂrae:hlanwin mb@qﬁ@:bé Uﬁlo)’dé%@g
e
ad@Mdf@pMﬁ%Sﬂ 244 ook 1-&21Rhieﬁ¥h23ﬂxp ofylk 3anethyl-g=(2Hustwmy -

- BB et e caBo bR e idar Wi siindr Pl of )
metybmnesgtdotidelTHeES88 ) ofl z%-bls&ﬂﬁle{trwlhtilyl)carbodumide are

. added and the mixture is stirred for four hodrs at ambient temperature. For
working up the reaction mixture is diluted with methylene chloride and poured
onto ice water. The organic phase is washed with 0.5 N citric acid, dried over
'rr'lagnesium sulphate and evaporated down. The crude product is purified by
chromatography over a silica gel column with methylene chioride/methanol
(98:2 to 95:5) as eluant.

Yield: 206 mg (97 % of theory)

Mass spectrum (ESI'). m/z = 557 [M-H]

Rs value: 0.16 (silica gel, cyclohexane/ethyl acetate = 1:1)

Example LIX
1-{(1H-benzoimidazol-2-yl)methyl}-3-methyl-7-(2-butyn-1-yi)-8-[3-(tert.-
butyloxycarbonylamino)-piperidin-1-vl}-xanthine

350 mg of 1-[(2-amino-phenylaminocarbonyl)methyl}-3-methyl-7-(2-butyn-1-
-yl)-8-[3-(tert.-butyloxycarbonylamino)-piperidin-1-yi}-xanthine are refluxed in3
“mi glacial acetic acid for two hours. Then the reaction mixture is evaporated.

* down, the flask residue is combined with 5 ml of 1 M sodium hydroxide

solution and washed with methylene chloride. Then the aqueous phase is |




Exanple LXI| Methyl 2,3, 8-trinmethyl-g u 16 February 2007
i noxal i n-6-carboxyl ate Prepared by reacting 1.60 g of
nmet hyl 3, 4-diam no- 5- et hyl - benzoate with 0.86 m
di acetyl in a mxture of wateer and ethanol while
refluxing. Yield: 1.53 g (80 % of theory) Rf val ue:

silica cycl ghexane/ et hyl acetate = 1;

. . | 1)
acigiied willbt M Buflshloncagi and exectpith metbylege Ch g

TR R 18 oo Va0 R AR S ot abp e brpugh o
silicas gelarolurma with cydlohexgnsdethly| acetateiraethanal (6:410Ue:5:9.155s

ésLI ica gel, cyclohexane/ethyl acetate = 1:1) WMass
elugBbct rum (ESI'): mz = 203 [MH ' (2)

Yiekt: 250 Wy of TRA Y bf tHddppxal i ne (reaction is carried out .
with glyoxal in a water/ethanol m xture.) Rf val ue:
Mags Bpecisimi (ESIgem/z meidryIMtid] ‘chl or i de/ net hanol = 95: 5)
Mass spectrum (ESI'): mz = 223, 225 [ MtH]' Exanpl e

LXI'TI Methyl 3,4-di am no-5-nethyl -benzoate Prepared by
Exémgléclﬂ(on of methyl 3-nitro-4-am no-5-nethyl-benzoate
drogen pressure of 50 psi in the

Ethy) 3 doiBibthyl Gz g a2 oy i0e: beaDOxdetehi ot
I y 4 i | -
PrepEfBfb iidafing 4,14/ 8\dt St ot FaaBimolidin 1o)-5.6,7, 79

tetraBydided iyl [2 Pyrintinot-baruxpits witet h98 gosfrem% 8-cRictpar ed

Eé tr.eat kp% 3-nitro-4-acet ﬁgam’ no- 5- net hyl - benzoi c

PergeneriGiack M rathylang chinsidg-at ambigst iemraraite.

YiefiRi56Hh §W/§'E)9¥H€o?y)and subsequently heating while
réfIUX|ﬂg.

Rs value: 0.30 (aluminium oxide, petroleum ether/ethyl acetate = 5:1)

Mass spectrum (ESI™): m/z = 220 [M+H]"
The following compounds are obtained analogously to Example LX:

(1) ethyi 3,4-dimethyl-5,8,7,8-tetrahydro-isoquinoline-1-carboxylate
R¢ value: 0.35 (aluminium oxide, petroleum ether/ethyl acetate = 5:1)
- Mass spectrum (ESI*): m/z = 234 [M+H]"

Example LXI
Ethyl 3,4-dimethyl-4a-(pyrrolidin-1-y1)-5,6,7,7a-tetrahydro-4aH-[2]pyrindin-1-

carboxylate

Prepared by reacting 2.50 g of ethyl 5,6-dimethyl{1,2,4]triazin-3-carboxylate
with 2.74 g of 1-(cyclopenten-1-yl)}-pyrrolidine in 25 ml chioroform at ambient
“temperature.

‘Yield: 3.00 g (75 % of theory)

R value: 0.60 (aluminium oxide, petroleum ether/ethyl acetate = 5:1)

Mass spectrum (ESIY): m/z = 291 [M+H]" |

~ The following compounds are obtained analogously to Example LXI:




Mass spectrum (ESI+): mz = 211 [MrH + Rf val uf® Feprigry 2007
(silica gel, tert.-butylnmethylether/acetic acid =

99:1) Exanple LXV _

1- (2- phenyl - 2- oxo- et hyl ) - 3-3eet hyl - 7- ((E) - 1- but en- 1-yl)
-8-bronmo-xanth ine 0.13 m 35 % hydrogen peroxi de

t . ded to,. 290 f.1-(2- -
P SR DR 8 $ 2 BRIy 1 ) 5. br
isoRRProRABIMEABokafk N1 hexaf | uor oi sopropanol . The
reaction mxture is stirred for one hour at anbi ent

Rs valppe® £0uebimigiun osidenpetioleenngthenetiuh hoetatie =)
it di_um_ ' l,phat e sol ution. The organic
Mag%}g’ggpy"dﬁség tn\l%r" ‘%@g g’f’ m sul phate and evapor at ed
down. The flask residue is taken up in 6 ml of toluene
and refluxed for eight hours. Then the toluene is
Q‘Q@ﬂiﬁiﬂd off in vacuo and the crude product is
MRl 12 3. 8 Mook eC Ba BBl G UM Wi Lh methyl ene
Pramfted}by(rééict‘ri]{?gﬂl Ggh_:foﬁ mﬁtlﬂﬂ Fy}/@ebuﬁ:injﬂﬂﬁme(rﬁjl-lbbﬂaoﬂel with
t hyl ene. chl or.i de thanol = 95:5) Mass spectrum
0.0 FnCB 2 Riptiire huarTArethRac PN F R HENG o ounds
ichd-6 8 ( usly to Exanple LXV: (1)
Yle%! ﬁ'mﬁ?f’('sg@’?s@z‘% -1-buten-1-yl)-8-brono-xant hi ne Rf
Ry valuec0.60 (gilicd gil, icyelobexanatetiy) heetatechl1ot)i de/ net hanol =

95. 5 Mas ectru +). mz = 313, 315 [ M+H| +
Maéﬁ&ﬁ%%”ﬁ[’ Pt AT nyl oxymet hyl - 4- d

i f1 uoronet hoxy- napht hal ene Prepared by reacting

(4-di fl uoromet hoxy- napht hal en-1-yl)-nmethanol wth
Therdallesdes aompednds ats ebtainast anRlogouste tthikamelebXbr i de

in the presence of tnethylamne. 16 February 2007
: 132 The foll owi ng conpounds are obtai ned anal ogously

(1) reethydedmiathylXdinoxaih)6-carboxylate
( E? - 1- met hanesul phonyl oxy- 3- (2-ni t r o- phenyl ) - 2- pr opene

(reaction is carried out with glyoxal in water.)

Ry value: 0.55 (silica gel, cyclohexane/ethyl acetate = 1:1)
Mass spectrum (ESI™): m/z = 203 [M+H]"

(2) 5-bromo-7-methyl-quinoxaline

(reaction is carried out with glyoxal in a water/ethanol mixture.)
Rs value: 0.75 (silica gel, methylene chloride/methanol = 95:5)
Mass spectrum (ESI*): m/z = 223, 225 [M+H] "

‘Example LXII
Methyl 3 4-diamino-5-methyl-benzoate
“Prepared by reduction of methyl 3-nitro-4-amino-5-methyl-benzoate ata

partial hydrogen pressure of 50 psi in the presence of Raney nickel in
methanol at ambient temperature. ' o '

- Ry vaiue: 0.40 (silica gel, tert.-butylmethylether)

Exarriple L)_(I_V |




( 2) 16 February 2007

(E) - 1- met hanesul phonyl oxy- 3- pent af | uor ophenyl - 2- pr open

e (3)

(E)-1-net hanesul phonyl oxy-1331(2-tri fl uor omet hyl - phenyl)

-2-propene (4)

& ) - 1 met hanesul phonyl oxy-3-(3-trifl uoronethyl -phenyl)
raming- -methyl-benzoate

Pré[%rggloﬁgeﬁéﬁﬁ\giy hRPPE%%%p{al% s I thlMRL R0 Bubivilieny!)

: hydmgenrty'llorqumyi methanok at ambiend termperaterecdndiSibsegiuehtly

heﬂﬂ”%wg‘ﬂ% fﬁ@;{'l}% qui noxal i ne, 244 ngy of phenyl boric
Més@tsrp%trﬁm(asmewhm'ptmmﬁ]*pal ladiumin 12 n

di oxane, thanol and 3.6 mMl 1 M aqueous
Re Sf@'@lﬁuﬁﬂ@a(ﬁlﬂ@ﬂ&eé teﬁl btliyb’neﬁhs'la’deéﬂagead acicbr 9%ntlee hours
under an argon atnosphere. Then the reaction m xture
Is evaporated down and the residue is distributed
Exbmtpwexvethyl acetate and water. The ethyl acet ate
hase IS separ at ed of f, dr| ed over rragne3| um Sli:l| phate

' ' I I
T TR Y g AT e —
| -o‘ﬂoeéttjyl)-agr&eﬂyi{i@(ﬁ%anmmwyl—ﬁbtwp&imm&%mtﬂeI|m 6anl
v hir B bS] S A B i 2 S boe o e
ten%oéfﬁl&d?é' diftitdd Wlﬂhgrgé%ﬂy ¢hibigs ég@ stﬂ%? Yautehsitgr v

Pr epar reating
thld_sut;bﬂuaie @nttthyll TBetargamu thaaeuéwgmecﬁpz!emhgdemum sulphate

on) ROUBARLL B5 e A PAiFLn ROBRERT Lol
refnﬁbcéﬁ for ¢f é‘gﬁt mmtrugf Tlﬁ&ﬁ%%@fotaé@%x@:stmaa %fﬁﬁ%buararkﬁﬁb )

| ow n npounds are obtal ned

cruéﬁfﬂr odesids ?“f'fbectﬂﬁﬁ‘ﬁlgb aLsdma ge Co(qrym with methylene
chl&ntﬁ@“@fﬁaﬁo[%66.%%5%5?%4 e'u%ﬂﬂu' nol i ne

Yield: 104 mg (45 % of theory)
Rivalue: 0.61 (silica gel, methylene chioride/methanol = 95:5)
Mass spectrum (ESI'): m/z = 417, 419 [M+H]*

The following compounds are obtained analogously to Example LXV:

(1) 3-methyl-7-(3-methyl-1-buten-1-yl)-8-bromo-xanthine
R value: 0.24 (silica gel, methylene chloride/methanol = 95:5)
Mass spectrum (ESI™): m/z = 313, 315 [M+H]"

- Example LXVI

1-methanesulphonyloxymethyl-4-difluoromethoxy-naphthalene

Prepared by reacting (4—dif_iuoromethoxy—naphthalen—1—yi)~methanol with
methanesulphonic acid chioride in methylene chloride in the presence of

triethylamine.




( Pr epar ed from 16 February2007
1-met hyl -3-trifluoronethyl -3, 4-di hydr o-i soqui nol i ne)
Mass spectrum (ESI'): mz = 194 [ M+H]' Exanple LXI X
4-ch | or o- 3- net hoxy- 1- met hwl>- i sogui noline Prepared by
treating 3-nethoxy-1-nethyl-isoquinoline with
sul phuryl chloride in nethylene chloride. Rf val ue:
0.30 (silica gel, cyclohexane) Mass spectrum (ESI'):
Th&{fét{/%w@%?:gp |- ghbrom())b&ant EI }r@o é?%{)g? géag')fl}ler %égtl ng
3-cycl opropyl -xanthine with bronmne in the presence of
ssLum car bonat et onit r| at 60C. Rf val ue:
() B AR RRRR B By D 2 BFonedS € ner ol
. acetonltrl | e/water/ trifluoroacetic acid = 50:50:1)
. __Mass spectrum S]ESI o mz = 271, 273 [M+tH' Exanpl e
(2) (X1 -rethanesulp onyloxy—3—pentafluorophenyl-z-propene
1, 2, 3, 4-tetrahydro- phenant hri di n- 6-yl - car boxyl at e
Anal ogously to the nethod descri bed by Gonsal ves et
3)dE)-1¢rhethzmiaediphoniid 24BifluGd2deth LDPBrdpend 90 g
( of)et hyl 5,6, gh8 ?e?ﬁh(ydro benzo[?%ﬁm)rl gchﬁn 3-
carboxylate (Sagi et al., Het erocycl es 1989, 29, 2253)
[ |
) SRRy S MG R oS Blopene oo
case dissolved in 20 mM di oxane, are simul taneousl y

seWthin 25 -------ooomomaoan oo
(5)7g9?-m?{h-ane?»ﬂ'@hﬁewméNﬁtﬁﬂbrorfmﬁthwﬁmnaﬁ “HHrRERRs of
two dropping funnels. The reaction mxture is refluxed
for a further 30 m nutes. For working. up the cool ed
deep-brown reaction solution is diluted with 150 m
Ex Wi gt her, washed with 100 ml of 2 N sodium
_ ' solutlo_n and with water, dried over

7-nEtEweS bHBhgilduihatAinand

A mixture of 400 mg of 5—bromo-7-methyl—qdinoxaline, 244 mg of phenylboric
acid and 100 mg of tetrakis(triphenylphosphine)palladium in 12 m! dioxane, 4
ml of methanot and 3.6 ml 1 M aqueous sodium carbonate solution is reﬂuxed
for three hours under an argon atmosphere. Then the reacfion mixture is
evaporated down and the residue is distributed between ethyl acetate and
water. The ethyl acetate phase is separated off, dried over magnesium
sulphate and evaporated down. The crude product is purified by
chromatography over a silica gel column with cyclohexane/ethyl acetate
- (85:15 to 70:30) as eluant.

Yield: 390 mg (66% of theory)

Ry value: 0.36 (silica gel, petroleum ether/ethyl acetate = 5:1)

Mass spectrum (ESI'): m/z = 221 [M+H]"

Example LXVIII

' 1—methvl-S-trifiuoromethvl-isoquinoline




evaporated down. The brown, oily flask residuel§ Eebruary 2007
chromat ographed through a silica gel colum wth

et hyl acetate/ petrol eumether (20:80 to 50:50) as

eluant. The product obtairsd is still sonmewhat

contam nated, but is reacted further wi t hout any nore

Prepassd by e dio i mgar or el FustAro ey Sinydig-
Isogﬁ%ilﬁ@%ﬁﬁrm (n'?g%f ﬁotaﬁlémﬁeﬁsﬁufﬁd@ it fePmigPr uary

135 Preparation of final conpounds: Exanple
tetrahydrofuran at ambient temperature

Y'e}q‘isiﬁ‘i‘i/ﬁ% &a(h?ﬁ‘l éﬁh c;rfrgngf benzyl ) - 8- ( 3- ani no- pi peri d

Mags%ﬁeﬁﬁum (m|8)dwg=mmmqqpl oride are added to a
m xture of 29
1, 3-di net hyl - 7- (2 6- di cyano- benzyl ) - 8- br onp- xant hi ne
_ & .
TheRalckitl BRftoynds oS SbURER HRRBb G o Foing®e pxvin:
stirred for three hours at 80C. For working up the :
Wit h t hyl ene chl ori de and washed

dilute
() el A dgiemag iy seaunaieis sor ution The o gani c
or at ed
' (Pr@Bél%?i ﬂrﬁmdf cr ud@\eg{;rg[ ugé?ﬁléfsh pu? | #'IBQQ#OEISGQﬁIP gyr'g@ogr aphy
_ Mashlspegﬂnum E&ESINca/gel 19%EbMF] ™ Wi t h et hyI ene
' chl ori de/ met hanol / conc. methanolic ammonia (95:5:1 to
80:20:1) as eluant. Yield: 43 ng (14 %of theory) R
ExdabreL X 67 (silica gel, nethylene
chl or | de/ met hanol / conc. aqueous ammonia = 80:20: 1)
smethaoxyni-fethylisogyinoined 19 [ MkH] ' The fol | owi ng

Pfe%%?%gaﬂ%%%e% RSBl GUATD e chitice

in m@thgiem@”d;md)mel yl)- xanthine Rf value: 0.35 (silica
e nmet hyl ene chl ori de/ net hanol = 9:1)
R¢ value: 0.30 (silica gel, cyclohexane)

Mass spectrum (ESI*): m/z = 208, 210 [M+H]"

Example LXX
3-cyclopropyi-8-bromo-xanthine

Prepared by reacting 3-cyclopropyl-xanthine with bromine in the presence of
potassium carbonate in acetonitrite at 60°C.

Rs value: 0.65 (ready-made reversed phase TLC plate (E. Merck),
‘acetonitrile/water/ trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI"): m/z = 271, 273 [M+H]"

Exampie LXXI

Ethyl 1,2,3.4-tetrahydro-phenanthridin-6-yl-carboxylate

Analogously to the method described by Gonsalves et al. (Tetrahedron 1992,
48, 6821) a solution of 3.90 g of ethyl 5,6,7,8-tetrahydro-benzo[1,2,4]triazin-3-
carboxylate (Sagi et al., Heterocycles 1989, 29, 2253) in 20 ml dioxane is
réﬂuxed._ Then 8.22 g of anthranilic acid and 7.02 g-of isoamylnitrité, in each

case dissolved in 20 mi dioxane, are simultaneously added dropwise within 25




Mass spectrum (ESI'): miz = 433 [M+H® Exanpl el@February 2007
1-(2-{2-[ (et hoxycar bonyl ) net hoxy] - phenyl } - 2- oxo- et hyl )

-~ -3-net hyl -7-(-3- et hyl -
2-buten-1-vl)-8-(3-am no-piperidin-1-yl)-xanthine A .
solution of 209 ng of

mlgyl%yﬂt){y L,%E gﬁ%;g ‘ bo h.w e ho agﬂ% ;méu?e;i(;s(rpgwed

for@f@ﬂt@%@%*ﬁ%f% @'Br'ﬂ@rkm@' Hedédgﬂéd M%ép-bfﬁﬂm?é%ﬂoﬁ 4

nethylene chloride is I ne
sotution lisidHted etithc 13 md daethylsether avashed withl 10@mlod@rN sodium

nt .t ture For ., .wprKkin ther ct.ion
- hy AR o B ERG Wity e, aristPOr e e AR B e
evipdratsPi oA Bide BEIVAS il -ERIrBSAakSs éﬁﬂdﬁat@?raé)mﬁ through a
organi ¢ phase is dri'ed, 16 February 2

siligg gebealuam withethuh acelntelpatrolpuapatier (20:8040 58:50)1aseluant.

R TR

withpatamW?OG‘EShﬁf%atiﬁnz 3 553I [MFHJ|+ The foll O}Ni ng ()
ounds are qobtai ned anal ogously to Exarrp e 2: (1
'Y’ei‘?r%Q’TQ[(@ théQ%RrMEnyl ) met hoxy] - phenyl } - 2- oxo- et hyl ) -
f
Rf\?af[lﬁ Pﬁg (éﬂt&éﬁe& peltrolesum,oet%ererr]/entgyl ac&éartFm %1 -yl)-xant hi.
Mass spla!BtrenB(yEES:If)r mfz@EEﬁ |§M+H1z = 524 [ MtH] + (2)
1- (2- {3-[ (et hanesul phi nyl ) met hoxy] - phenyl } - 2- oxo- et hy
[)-3-nmethyl-7-(3-
nmet hyl - 2- but en- 1-yl ) - 8- (3- am no- pi peri di n- 1-yl) - xant hi
ne Rf value: 0.58 (ready-nade reversed phase TLC
plate (E. Merck), acetonitrile/water/ trifluoroacetic
acid = 100: 100: 0.1) Mass spectrum (ESI+): mz = 543 -
[ MEH + (3) ,
1- (1- net hyl - 2- oxo- 2- phenyl - et hyl ) - 3- net hyl - 7- ( 3- et hyl
-2-buten-1-yl)-8-(3- am no-pi peridin-1-yl)-xanthine
Mass spectrum (ESI+): mz = 465 [ MtH + (4)
1- (2- phenoxy-et hyl ) - 3- net hyl - 7- (2- cyano- benzyl ) - 8- (3- a
m no- pi peridin- 1-




yl)-xanthine Rf value: 0.50 (silica gel, nethyl@Rebruary2007
chl oride/ methanol = 9:1) Mss spectrum (ESI+): mz =
500 [ M+H] + (5)
1- (2- phenyl - 2- oxo- et hyl ) - 45E3- met hyl - 2- but en- 1-yl ) - 8- (
3-am no- pi peri din-1- yl)-xanthine Rf value: 0.58
(silica g nmet hyl ene chl ori de/ net hanol / conc. aqueous
Pr@nﬁfa’ﬂﬂ:rao the(fired conpotisdsispect rum (ESI-): nfz = 435
[MH (6)
1- (2-{3-[ (et hoxycar bonyl ) net hoxy] - phenyl } - 2- oxo- et hyl)

—@WExa ke h32” b7 3 1-yl)-8-(3- di n-1-yl) hi
t Ut en - am no- I erl In xant ni
1 S y p y 2y -Gb r »s icli -ﬁql)-%anthfrbe =

|
1 2?%5\‘\% %sn&ﬁp?r}iﬂrﬁl?} 8{{‘3’9[)%0@? j eo%l/ ed 03 mliduie of 298
mgt dfy1, B-dimetityihy L (2 B-dicyano-benzyl)-8- bromo-xanthlne and 420 mg of
po\ggéigg} 2 " éag%gt enpﬁ,q}[ (»l)l;_lgldléuetwr?grma o nea%: %51 miiure
is é’trrr(e% fbftl{éég'h%%?%‘ﬁ S0RC O &R UMK TR ﬂ\@%]xtmqgﬂilhte%hﬁm
methy(leqmeltﬂbyde anduvashetl with ssturatedrsodiumighdorids selatign.)The

BB BT R i34 s Ppbn ok The
‘cru@l‘erﬁ?o@uét% Pﬁhﬂedb Yhionia@ighaghsy tﬁ&ou%{ Heilica gb@ cofinhih h

, met hyl ene ch or i de/ met hanol MaSs spectrum
ng ehlgfide/metBgnoliganic. metiggnolic ammonla {95:5:1 10 80:20:1)
' as’]-jf Ehyl 3-[ (et hoxycar bonyl ) net hyl ] - 7- (2- cyano- benzyl
3-am no- piperidin-1-yl)-xanthine Rf vaI ue: 0.40
Yiel®id3 g (ggl%dmﬁ )ene chI ori de/ mst hanol = 9:1) Mass
spect rum (

 Reva H%t@}?? (gﬂie@s%mthylpn? C{”Elf @@éﬁsﬂmﬁyywc -RQUROHFI no- p
amhiid glgb_éoxl) - xant hi ne
Mass spectrum (ESI*): miz = 419 [M+H]"

The following compounds are obtained énaiogousiy to Example 1:

(1) 1-(2-cyano-ethyl)-3-methyl-7-(2-cyano-benzyl)-8-(3-amino-piperidin-1-yl)-
‘xanthine

R¢ value: 0.35 (silica gel, methylene chloride/methancl = 8:1)

Mass spectrum (ESI7): m/z = 433 [M+H]" |

Example 2
1-(2-{2-[{ethoxycarbonyl)methoxy]-phenyl}-2-oxo-ethyl)-3-methyl-7-(3-methyl-
2-buten-1-yl)-8-(3-amino-piperidin-1-yl)-xanthine

A solution of 209 mg of 1-(2-{2-{(ethoxycarbonyl)methoxy]-phenyl}-2-oxo-
ethyl)-3-methyl-7-(3-methyl-2-buten-1-y1)-8-[3-(tert.-butyloxycarbonylamino)-
pip‘eridin—1-yl]-xanthi_ne in 4 mi methylene chloride is combined with 1 ml of

trifluoroacetic acid and stirred for half an hour at ambient temperature. For
working up the reaction mixture is diluted with methylene chloride and washed

with saturated potassium carbonate _solution'. The organic phase is dried, .




(Carried out with 5-6 M isopropanolic hydrochl & February 2007
acid in nethylene chloride) Rf value: 0.20 (silica
-gel, nmethylene chloride/ nethanol = 9:1) Mass spectrum
(ESI'): mz = 419 [MWH' 12
- 1-nmet hyl - 3- (2- propyn-1-yl)-7-(2-cyano- benzyl )-8-(3-am
no- pi peri di n-1- - xanthin val ue silic
evapqrategdown and %ﬁ%@t%@%fﬁ%ﬂlgha@@? geﬂ/&e@‘%% rum
i@n% ghl%ﬂgf{%é‘tﬁ?nn g?i;d\] 1;04#?)3-9&61[ anthenyl] 2- oxo-et hyl }
YieldB- ﬂ‘ﬂﬂmgl of 187 %6 of theory)
net - ( 3-.anmi no- pi peri di n-1-yl)-xant hi
Maﬁési’ C&B‘E‘rdﬁﬁ‘ii} %%l) %@fﬂﬁﬂval ue: 0.54 (ready-nmade
reversed phase TLC plate (E. Merck), _
acetonitrile/water/ trifluoroacetic acid =
Tha folovong oomiponnds aspebtaingd aEspgpuslte Exagwde PMkH| +
o (14)
- 1-nmet hyl - 3-(2-propen-1-yl)-7-(2-cyano-benzyl)-8-(3-am
(1)no ZO{ZORéhmdbalbdd;ﬂﬁnetﬁﬁkﬂ'-mr@ﬂ}-%kd%thﬁ) 4(néibiyl-743-
t hyl ene chloride/ nethanol = 9:1) Mass spectrum
Mutem&y&84@@amwtpe(@@1-yl)-xanthlne
o etdayl thyI 7-(2-butyn-1-yl)-8-(
Ma%s%ﬁ,lee{?ﬁ (Iperl dmr?] 1- é’% ;Vl t hi ne Mass spectrum
(ESI +): rriz 435[|\/Hr|—|]+(16

@) #Eézﬁg;q{ G [e{t RhinyY) e th A RS ety 3 e tid-F-(3:
meﬁg}?%@unt ﬂ\%y%- 8 (éﬂﬁm_ﬁgeﬂume{gg nlniMk) - xant hi ne  Rf

eady- nade revers ase TLC plate (E.
R waluek).58 (exastyemiatle irdwraed phaserT 1.10 platodcddewckhci d =

ac?]tgql}r]leﬁva%%)trnm})ma ReLdY m{d%S 6()50 ﬂt z =522 “WH] +
Mads BpebirlrESIoniz 2542 aap- benzy! ) - 8- (3- ami no- pi per

di n-1-yl)-xanthine Rf value 0.40 (silica gel,
nmet hyl ene chl ori de/ met hanol = 9:1) Mass spectrum

) (1Eﬁ'-r’ﬁ)eihﬂ-’z%ofo-ﬂ%‘hehMfEHI)-s-methy|-7-(3-methyi-2-buten-1 y1)-8-(3-
amino-piperidin-1-yl)-xanthine
Mass spectrum (ESI*): m/z = 465 [M+H]"

(4) 1-(2-phenoxy-ethyl)-3-methyl-7-(2-cyano-benzyl)-8-(3-amino-piperidin-1-
yl)-xanthine

Rs value: 0.50 (silica gel, methylene chloride/methanoi = 9:1)

Mass spectrum (ESI"): m/z = 500 [M+H]"

(5) 1-(2-phenyl-2-oxo-ethyl)-7-(3-methyl-2-buten-1 -yl)-8-(3-amino-piperidin-1-
yl)-xanthine

R value: 0.58 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 80:20:1) |

Mass spectrum (ESI): miz = 435 [M-H]

B 1 (2~{3 [(ethoxycarbonyl)methoxy] pheny{}-2-oxo-ethyl)-3-methyl-7- (3~
methyl—2 buten 1-yI) 8-(3-amino- plperldm 1—y|) xanthlne




( 18) ' 16 February 2007
1-[2-(2-am no- phenyl ) -2-o0xo-et hyl ] -3-net hyl - 7-(3- net hy

| -2-buten-1-yl)-8-

((S)-3-am no-pi peridin-1-y3)-xanthine Rf val ue: 0.50

(ready-nmade reversed phase TLC plate (E. Merck),

acetonjtri wat er [ rLoacetic acid = 50:50:0.1)
Magg speely ‘é'@tdEgh E% ég%&*ﬂ%r 466 [ MrH + (19)

1-(2- phenyl 2- oxo et hyl ) - 3-cyanonet hyl - 7- (3-nmet hyl - 2-b

uten-1-yl)-8-(3- am no-piperidin-1-yl)-xanthine Rf
(MVia(2A12- [(meeﬁylamlrlqcesbtgml)metbom+pé|eeyl}—2—oxo-ethyl)-3-methyl-7-

hl / i.a = 90:10:1
(o B i B8R Ry AR iRs Febr uar y
Ma%@% ecthd® (E8N): miz = 538 |iM+P%]

gui nol | n- -yI)met hyl ] met hyl - 7- ( 3- net hyl - 2- but en
-1 yl')-8-(3-am no- piperidin-1-yl)-xanthine (Carried

e 1 i Ui
<8>ﬁfé{2ﬁ§4-&ﬁ'ﬁegﬁ¥%“ﬂ'fiois%rﬁﬁﬁﬂﬁa%tﬁg?%%&i%% Phadidr setnyt-
7-(B8h 8 ERS U ¢ry|)o®/($rehhampi|¢m1-yapmume amoni a =
90: 10: 1) Mass, spectrum ESI+): mz 474 [ MtH] + (21)
Mass specipun- (3] 9hérEmoL. | *)'?lﬂet hyl ] - 3-met hyl - 7- (3- met hyl
-2-buten-1-yl)-8- (3-amino-piperidi n-1-yl)-xanthine
(Carried out with 5-6 M i sopropanolic hydrochloric
(9)dle{Hmiethorgtdthl/ipBemettlyd7H@e)yanbblssnzy )8 {F-amird=Blperidindl z
= 4@_& MtH] + Rf value: 0.16 (silica gel, nethylene
yD-Xgn e/ met hanol / conc. aqueous ammonia = 95:5: 0. 1)

Rca 40 (sil thyl hloride/methanol = 9:1
f F%c?nncgflllcr;}a}g lrne ¥ene “ O—”rrg rﬂﬁ _&1119(3 rre)t hyl - 2- but en

Mas&spbyztr@n((ESémmﬂéz ﬂﬁ%ﬁe[M ii- 1-yl ) -xanthine (1:1
mxture with 1-[(1, 4-di hydro-cinnolin-4-yl)methyl]-
3-net hyl - 7- (3-net hyl - 2- but en-1-y1) - 8- ( 3- am no- pi peri di

_(10)41nwtr)ypsamhathwﬁfcarbsaylom@dquux-(mrcyéhcﬁbénw)_a (3-amino-
i sopropanol i c hydrochloric acid in nethylene chloride)
piprfidinal wB-xapthine (silica gel, methyl ene

R; $ALE” 6 48/ SREDFEO WMiRNEne B methanol = 9:1)
Mass spectrum (ESI'): m/z = 452 [M+H]"

(11) 1-methyl-3-cyanomethyl-7-(2-cyano-benzyt)-8-(3-amino-piperidin-1-yl)-
xanthine |
(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
R value: 0.20 (silica gel, methylene chloride/methanol = 9:1)

Mass spectrum (ESI™): m/z = 419 [M+H]"

(12) 1-methyl-3-(2-propyn-1-yl)-7-(2-cyano-benzyl)-8-(3-amino-piperidin-1-yl)-

- xanthine

R¢ value: 0.40 (silica gel, methylene chloride/methanol = 9:1)
Mass spectrum (ESI*): m/z = 418 [M+H]"

(13) 1-{23- (2-oxo-imidazofidin-1-yl)-phenyl}-2-oxo-ethyl}-3-methyl-7- (3~
methyl—2 buten-1-yl)-8-(3-amino-piperidin- 1—y!)—xanth|ne




ammoni a = 90:10: 1) Mass spectrum (ESI +): m z =t&fgpruary 2007

[ MtH + (23)
1-[ (1- et hyl - 2- oxo- 1, 2-di hydro-qui nolin-4-yl)methyl]-3
-met hyl - 7-( 3- 138

met hyl - 2- but en- 1-yl ) - 8- ( 3- am no- pi peri di n- 1-yl ) - xant hi

ne (Carrjied out with 5-@ Mis nol ochloric
Rr y@lpg: &%%é‘%ﬂ)ﬂ 'é‘r’i‘é'ecrﬁ}’%frsﬁg aswgl‘i&oﬁ% &ﬁwey‘%’s 181C
ac%ﬁﬁnléﬁ@&t&ﬂ%ﬂ?ﬂﬁcﬁ%bé&ﬂc atid -"1 68406 M”Tﬂ

- 0X0- 3 di hydr o- pht hal azi n-1-yl) rret hyI ] 3- net hyl

MasE-sQDEctm[rh@EiSI?} m/z = 535 {M+H]"

but en- 1-yl ) - 8- (3-ani no- pi peridin-1-yl)-xanthi ne

(Carried out with 5-6 Misopropanolic hydrochloric
(14901I ﬁmeltﬁyilf@?fzhyﬂc@iéﬁ -Fohar sﬂ@)ano%eﬂz%ll)u@-(?;-%nﬂﬁo{omérlm1 -yh)-

, et hyl ene chl ori de/ net hanol / conc. aqueous

xarathmm a=9550.1) --- -- ------ 16 February 2007

Ry %éllﬁ qU| ﬁa@,@ﬁgkfeﬁ%étﬁﬁet y(?h] %W%T (sﬁyl - 2- but

Mag8-speptrim8ES"): ank e0420 paﬂupu n- 1 yI )-xant hine (Carried
out with 5-6 M isopropanolic hydrochloric acid in
nmet hyl ene chloride) Rf value: 0.48 (silica gel,

t i Ql i =
(14 B RIS e '“-ifé’-ﬂrﬁ&v“aﬂ*’ﬁ%%ﬂf%ﬂ‘f%é'?'“-1-
yh)-kap{hineret hyl - 3- phenyl -i soxazol - 4-yl ) met hyl ] - 3-net hyl -7
-(3-net hyl -2-, .
M%gtsé’ﬁgé[u%'l ()E-?%-)E BV/z 742 Bpki di n- 1-y1) - xant hi ne
(Carried out with 5-6 Misopropanolic hydrochloric
acid in nmethylene chloride) Rf value: 0.40 (silica

(1Ggél—(Z—{zen(hwmdamt)@m|ue¥mlmﬂ)d§n%+oxomibyl) -3ejnethys 7-(3-methyl-
b[um _lyeb(é-ﬁ %rr%“l%&pu% ridiR yl)c’ggﬁt% dgn (ESI+): nfz = 504
Rf\lal[léi§ggl(réaﬂy-mﬁd8-r¥bérﬁ§§lp}‘lb}seiﬂ@plb]zé (E-N&rokit hyl - 2-b

uten-1-yl)- 3-
acetonitrile/water/ tn Uoroacetic acid = 100:100:0. 1)

Mass spectrum (ESI™): m/z = 522 [M+H]"

—_)

(17) 1 -methyi-3-phenyi-?—(Z—cyano—benzyl)-8—(3—amino—piperidin—1 -yh-xanthine

R¢ value: 0.40 (silica gel, methyiene chloride/methanol = 9:1)
Mass spectrum (ESI"): m/z = 456 [M+H]"

(18) 1-[2-(2-amino-phenyl)-2-oxo-ethyl}-3-methyl-7-(3-methyl-2-buten-1-yl)-8-
({S)-3-amino-piperidin-1-yl)-xanthine
Rs value: 0.50 (ready-made reversed phase TLC plate (E. Merck),

acetonitrile/water/ trifluoroacetic acid = 50:50:0.1)

- Mass spectrum (ESI™): m/z = 466 [M+H]"

(19} 1-(2-phenyl-2-oxo-ethyl)- 3~cyanomethyl—7—(3 methyl-2-buten- 1-yl) 8-(3-

amino-piperidin-1-yl)-xanthine

" Ry value: 0.07 (silica gel, methylene chloride/methanol/conc. aqueous

ammonia = 90:10:1)
Mass spectrum (ESI'): m/z = 476 [M+H]"




am no- pi peridin-1-yl)-xanthine (Carried out w tthFebrgamy2007
i sopropanolic hydrochloric acid in nmethylene chloride)

Rf value: 0.51 (silica gel, nethylene

chl ori de/ met hanol / conc. aqueous amonia = 90: 10: 1)

Mass spectrum (ESI+): mz = 474 [ M+H] + (28)

1-[(3-phenyl -[1, 2, 4] oxadi azol - 5-yl ) et hyl ] - 3- et hyl -
(3-nethyl -2-buten- 1-y1)-8-(3-amino-piperid

0 e P SRR TR e e oM P rag,
plpﬁfidm1w6 :xeOtt¥Be(silica gel, methylene R

(A e e PSS S5S0 B B Yo AR i e i
Ry \Jal[xé“ﬁ Bbe(gnrba @él Inﬁ’étny%nélam&éﬂnbu%m&&a/é aauééugrEt hyl

buten-1-yl) 3-"ami n o-p iperid i n-1-yl)-xanth
ammcrmae@ﬁﬂOéd out vvlth 5-6 M isopropanolic

hydr | orj cid Ln lLgne chloride) 16 February
Maﬁ%%’?gg%ﬂﬁ' @@apﬁé:" W%@fl ica gel, methylene
chl ori de/ met hanol / conc. aqueous ammonia = 90: 10:1)
s _spectrum (E . mz = 500 [ M+

(21 1f[(%Dgsﬁe%whm%ﬂrw)znwm&mnwg%ﬁw -2=tutennd tyly 8-

) I| & m no- pi peri di n-1-yl)-xanthi ne

(3 %arﬁj{)z)%“oﬁjlw)?ﬁ%% BQM i sopropanol i ¢ hydrochloric

(Camédi oiunmthtﬂqﬁlmmwds}bmdlldd')ydrﬁhlm@d ged iwnfthylend chlaride)
chl or| de/ met hanol / conc. aqueous

Ma %ﬁeﬁg@'m (&5§n$omi§ =Mt rum (ESI'): nfz = 500
Re 018 Rl 90l et sng TS BRITRAPLSET: BUPF YR ny1

amrnire EB8:510-1)3-
: met hyl - 2- but en- 1-yl ) - 8- (3- am no- pi peri di n- 1-yl ) - xant hi
ne- hydrochloride (Carried out with 5-6 M

(22) sqwmnphiygn{afﬁ,{:pshﬁ@th Tf{Sllﬁeﬂh?I mm ¢% g{B-aniinls
roduct precipita drochlorid

plperldln 1-yl)- xanthlne (1:1 mixture w:th 1 (1,4- dlhydro~cmnoiln-4~yl)methyl]-

3-methyl-7-(3-methyl-2-buten-1-yi}-8-(3-amino-piperidin-1-yl)-xanthine)

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)

R¢ value: 0.49 (silica gel, methylene chloride/methanol/conc. agueous

ammonia = 90:10:1)

Mass spectrum (ESI"): m/z = 475 [M+H]"

(23) 1-[(1-methyl-2-oxo-1,2-dihydro-quinolin-4-yl)methyl]-3-methyl-7-(3-
‘methyl-2-buten-1-yl)-8-(3-amino-piperidin-1-yl)-xanthine

._(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
Melting point: 178-181°C

- - Mass spectrum (ESI"): m/z = 504 [M+H]"

(24) 1-[(4-ox0-3,4-dihydro-phthalazin-1-yl)methyl]-3-methyl-7-(3-methyl-2-

~ buten-1-yl)-8-(3-amino-piperidin-1-yl)-xanthine

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chioride)
R value: 0.06 (silica gel, methylene chlorldelmethanollconc aqueous |

ammonia = 95:5; O 1)




Rf value: 0.55 (silica gel, nethylene 16 February 2007
chl ori de/ met hanol / conc. aqueous anmmonia = 90: 10: 0. 1)

Mass spectrum (ESI'): mz = 505 [I\/H—|] (32)

1-[2-(3-net hyI sul phanyl - phenyl ) - 2- oxo- et hyl ] - 3- et hyI
7-(3-net hyl -

but en- 1-yl 8(3 amn i per,jdin-1-yl)-xanthine Rf

Magsg|spectryy S('s)r M/egs ‘5931 F MHB | hyl ene
chi ori de/ met hanol / conc. aqueous ammonia = 90:10: 1)

Mass spectrum (ESI'): mz = 497 [MH ' (33)
(2511-1[ Rql(llﬁancdtrharyemmﬂmymemy&nﬁy@}métm«z -tmtteyd1y[B-8r(8t hy |

a"W’LR HPei &ﬂ“i’yg ’faom%'ﬁfano pi peridin-1-yl)-xanthine Rf
(Ce\’rﬁleH Qut Vith -6 ';éc?pﬁoﬂﬁh@hd]ﬂ?}d%bﬁﬁﬁc acid in methglene ch)londe)

| ori de/ nmet hanol /'conc. aqueous ammonia =
Ry mise g g8dsiicargeksnethylamezchioddednfathaol/cosg) aqueous

1-[ 2- (35412t hanesul phonyl - phenyl ) - 2- oxo- et hyl ] - 3- net hyl
amny&q:g—ﬁ%(ﬁéq?z but en- 1-y1) - 8- ( 3- ami no- pi perid

- MaisB shedirimX@STht ffz T4 FRim HH]Fy 2007 142 Rf value: 0.66
(ready- nade reversed phase TLC plate (E. Merck),

acetonitrile/water/ trifluoroacetic acid = 50:50: 1)
o B PR e B DM Flen iRty ety 2
buﬂ@ynl-'ggir)iw(c}%miwbbendm 1-yl)~xanthmﬁ nvdr ochlor i de
- (3- iperi - - xant hi ne roch| ori
(quéaﬁrquéwtaﬁ Wf%%ogamﬁlllcsf&mregyﬁap ?e%ﬁpdv%@u[e&ﬁ chioride)
B e S S e Sl
ampiasa =T @l0at)e (E. Merck), _ L o
e e e e
1-[2-(3- et hoxycar bonyl phenyl ) - 2- oxo- et hyl ] - 3- et hyl -

7- (3- net hyl - 2-
2% dt(-[é'ﬁggwypbﬂ@%&)lmﬂm&ﬁpﬂﬁéhylﬁ @-mejhyl-2butent heb8ydoc

atho Hpgﬁdm 1-yl}-xanthine

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride) |
Rs value: 0.51 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:1)

Mass spectrum (ESI'): m/z = 474 [M+H]"

~ (28) 1-[(3-phenyl-[1,2,4]oxadiazol-5-y))methyl]-3-methyl-7-(3-methyl-2-buten-
- 1-yI)-8-(3-amino-piperidin-1-yl)-xanthine

(Carried out with 5-6 M isopropanaolic hydrochloric acid in methylene chloride)
Re value: 0.23 (silica gel, methylene chloride/methanol/conc. aqueous

- ammonia = 95:5:1)

Mass spectrum (ESI): m/z = 491 [M+H]"

(29) 1-{(4-phenyi-pyridin-2-y))methyl]-3-methyl-7-(3-methyl-2-buten-1-yl)-8-(3-
" amino-piperidin-1-yl)-xanthine |
{Carried out with 5-6 M isopropanolic hydrochioric acid in methyiene chloride)




(Carried out with 5-6 M isopropanolic hydrochl & February 2007
acid in nethylene chloride; product precipitated as

t he hydrochl oride) Rf value: 0.47 (ready-nade reversed
phase TLC plate (E. Merck)i41 acetonitril e/ water/
trifluoroacetic acid = 50:50:1) Mass spectrum (ESI"):

ReYafis Pl (stcR Ael b a s Hy PSide st AIRUSoBE028URRHS - 3. m
anﬂhbbrla=79030 thyl

but en- 1- éa am no- pi peri di n-1-yl)-xant hi ne- hydr
Mafﬂﬁnﬂcirum (& }rm/écF B0 [Mm‘HE 5-6 M isopropanolic
hydrochl oric acid in nmethyl ene chloride; product
obt ai ned as the hydrochl oride) Rf value: 0.53

(3d)r'eﬁeypmqrﬂpyﬂ&a@?mn@me3 MﬂLmsén(eﬁhylﬁ@bQ{@rH Xi) -8-(3-
acetonitrile/water/ trifluoroacetic acid =
amipa-pipgsieindod-xashine mz = 508 [ M+H] ' (38)
(chierdytvbth 55 UL ATLRaRBR AL RRE B AN

R¢ nmh;byo& (silicargel,-medhy&niedetdoridempthanditione Lagligousant hi
ne- h drﬁqiglo ide (Carried out with 5-6 M
amre?m opa*dli 0 hydrochl oric acid in nethyl ene chloride;

ng% {ruﬁip F_agm hBS g%‘ﬁ@?iqucm oride) Rf value: 0.53

ersed LC plate (E. Merck),
acetonltrlle/vvater/ trifluoroacetic acid = 50:50:1) 16

(3{ e,\ﬁ-f,(# %/tggf 2 oxolg'ﬁ cjvﬁydsro-?&ﬁﬁalggm E%e&ﬁylﬁ?i—zmezthglzg -(3-
me_lh;fiﬁ?e B@tehf@y?tmts‘ -BrfindtbigedidRerynzattemel dydfoenerigs hy! }

| (Cmm;nmxwmwmswrppan@l& kydraehlprip @cidiinrmethylenexcienide;

g%%ﬁﬁgtﬁ% %smbgﬁﬁoghfogd% |tdW: Lhrrgt ﬁyIMene chl ori de;

Rf paluduotssquaaw rasthiyle@ehoHieiddTheithatedl/cBhcvaduisus0. 53
(ready- made reversed phase TLC plate (E. Merck),

amupeia g 99:i pé”\)ater/ tr| fl uoroacetic acid = 50:50:1)

M#_@[%?_e?gﬁ ¢EE)STQ§/ eny %m% ol:g6it L)l\//H_ﬂ 3- %gtoLyl -7-(3-net
hyl - 2- but en- 1-yl ) -

(32) 1-[2-(3-methylsulphanyl-phenyl)-2-oxo-ethyl]-3-methyl-7-(3-methyl-2-

buten-1-yl)-8-(3-amino-piperidin-1-yl)-xanthine

R value: 0.34 (silica gel, methylene chloride/methanol/conc. aqueous

ammonia = 90:10:1)

Mass spectrum (ESI"): m/z = 497 [M+H]"

(33) 1[2-(3-methanesulphinyl-phenyl)-2-oxo-ethyl}-3-methyl-7-(3-methyl-2-
buten-1-yl)-8-(3-amino-piperidin-1-yl)-xanthine |
- Revalue: 0.21 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:1)

Mass spectrum (ESI): m/z = 513 [M+H]"

{34) 1-[2-(3-methanesulphonyl-phenyl)-2- 0xo—ethyl]—3-methyl~7«(3»methyl—2-
buten- 1-y|)—8 (3 -amino- piperldln 1-yl)~xanthlne '




8- (3- ami no- pi peri di n- 1-yl ) - xant hi ne- hydr ochl or {§Eebruary 2007
(Carried out with 5-6 M i sopropanolic hydrochloric

acid in nmethylene chloride; product obtained as the
hydrochl oride) Rf value: G423 (ready-nmde reversed

phase TLC plate (E. Merck), acetonitrile/water/

Re AL O BEIRERY 5o, Gis B R r Ve pRes RE LI (BS1 )
acdohi’nléﬂva&bh(mﬂlﬁcﬂ'bbeénd agibenyh:po2t)oxo- et hyl ] - 3- net hyl -

Maﬁéﬁ@ﬁcﬁu'@l (}:-Sé) Wémﬁ%?-w"b'é}l di n- 1-yl ) -xant hi ne- hydr oc
hloride (Carried out with 5-6 M i sopropanolic
hydrochl oric acid in nmethyl ene chloride; product

(350 dt[ar Bechrboxy-phehyiji antd-ethyt] §-niethwa-(Bemethy-R-buten-1-yl)-
ready- nade .reversed phase TLC plate (E. Merck),

BB P b AT G IR i = 50: BO: 1)

(Cdvﬁéé cBPRGthraLB'N lfs%gr& panBI i o@gghif)%' Hl:ad 1ﬁ4ﬁéthyiene chlorlde
: 2-[2-(di nmet hyl mnocarbony)-p enyl ] - 2- ox0-ethyl }-3

produet prgicipitatesd as the hydrochloride)

t hyl #2-but en- 1-yl ) - 8- ( 3- am NG P "-1--th'
Re YRRy P A LA a0 reuspb i Bae s Riake fE perak),) ~amt ™
acdtémBilonENnel itaubrdassiy &id & s@5d:)n net hyl ene chl oride;

product obtained as the hydrochl oride) Rf value: 0.53

Maﬁéﬁ@‘]”@iﬁd&ﬁ*év@\’%ed’r%ﬁéﬂ" LC plate (E. Merck),

acetonitrile/water/ trifluoroacetic acid = 50:50: 1)
Mass spectrum (ESI'): mz = 522 [M+H] + 16 February

(362092-(31MdtHo4@¢arbonyl-phenyl)-2-oxo- ethy!] 3 methyl 7-(3-methyl-2-
1-{2- 2- (nor phol | n-4-yl - car bonyl ) ¥I1 2- 0x0- et hyl }
buten-1 -gn|ng- piperidin- 1—yl)—xanthme hydroch ride

(CaRb it Ruf 51 byl BB BOBPSEihfyhntohe LRk
prodaoﬂcprepamtatecbadnﬂttrbyxhbohlouda):l d in nethylene chloride;

ReBIE T 7 et B0 e e fhad Ehege Thnell & WERd)
| ace?@rﬂﬁrﬂ@ﬁv\ﬁdtéﬂ/ﬁfﬂ@iréééetfcréncfdi HQ‘S(PBGGI?' c acid = 50:50: 1)

Mass spectrum (ESI +) Mi-H] +
Mass spectrum (ESI*): m/z ='509 [M+H]"

(37) 1-{2-[3-(methylaminocarbonyl)-phenyl]-2-oxo-ethyl}-3-methyl-7-(3-methyl-
2-buten-1-yl)-8-(3-amino-piperidin-1-yl)-xanthine-hydrochloride

(Carried out with 5-6 M isopropanolic hydrochioric acid in methylene chloride;
product obtained as the hydrochloride)

Rt value: 0.53 (ready-made reversed phase TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI"): m/z = 508 [M+H]"

| (38) 1{2[3-(dimethylaminocarbonyl)-phenyl}-2-oxo-ethyl}-3-methyl-7-(3-
methyl-2-buten-1-yl)-8-(3-amino-piperidin-1-yl)-xanthine-hydrochloride
(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride;
_ " product obtained as the hydrochloride). '
Ry value: 07.53 (feady—mad'e' reversed phase TLC plate (E. Merck),

_aCetonitrilelwaterl _trifiuoroacetic acid = 50:50:1) -




16 February 2007

(44)

1-[2- (2, 6-di net hoxy- phenyl ) -2-o0xo-ethyl]-3-nethyl-7-(3
- met hyl - 2- but.en- 1-

yl)-8-(3-am no-pi peridi n- 144 ) - xant hi ne- hydrochl ori de

(Carried out wwth 5-6 Misopropanolic hydrochloric

g i ke Cl ide. .+ product obtained as the
M%}%f?}ggﬂyﬁ@%)). &?Z\Tglf%wgﬂh4 (ready- nmade reversed
phase TLC plate (E I\/lerck) acetonit(le/water/
rifluoroacetic acid = 50 1) Mass spectrum (ESI +):

(39}112{2~[35([1101[pmp|]|-4 xlzg@fbonyl) pheny!] 2-oxo-ethyl}-3-methyl-7-(3-
m%@ﬁgziﬁgﬁﬁy‘ky%%@aﬁm&bkeﬁdm?]i Dyl xafitifie fydidBRdhde 2- bu
(Canmied couh mpidrr 5-6i ) 1sbnrbpamﬂmi hyidnechigit acililio matkyle(&zhloriee,
profich phiineiag Bie BETOCHRU8BL: obt ai ned as the - |

Rs béﬂ@léog @3gféé1§lm8?e¥ébé+§eﬁ ?hé%e yKage e IMERKET >€ d

hase acetonitrile/ wat#e
acetpni’mlabvaiadéuiiltmraacs:t:c:acﬁd=55B 50:1vass spectrum ( ESI +):

Mari'd é{’ﬁf@% mé%r 64 AHHE hyl - 7- ( 3- net hyl - 2- but en- 1-
yl')-8-(3-ami no- piperidin-1-yl)-xanthine (Carried out
5-6 M sogropanol ic hydrochloric acid in

t
(400 Ry Besrsbe Xt SR e 2-o-elay - motoh T (3rmetu-Geuten-1-i)-

o-(Eahp el 3 UE S I Ao EBhe 25005 | T+ (47)
(Ceﬂrﬂbﬂ hnem mhtﬂ-s Y iﬁ@ipﬁdipﬁwdtb)ﬂ?ﬁtdnﬁldnd:’ammmmaﬂyléﬁe gRlofidk;
ten-1-yl)- (3-am.ino-piperid in-1-yl)-xanthine

pro@eg;glpt@g\qgl@s hydg,o@'n ®ride)opr opanol i ¢ hydrochl ori c

Ry @aﬂ};é 0. Bgr(géfﬂ%' rRile § é?%é@ﬁéa%@TEé?!H@ €. D), 145 R

acathhﬂ:ﬂeﬂﬂtaﬁtﬂﬁhmd:ﬁ@mam@qtﬂbﬁ&1 yamoni a = 90:10: 1)

- Matg 3RaSPis (T e o8 N1 - 7- (3 met byl - 2- but en- 1-
) - 8-(3-am no-

(41) 1-[2-(2-ethoxycarbonyl-phenyl)-2-oxo-ethyl}-3-methyi-7-(3-methyl-2-

buten-1-yl)-8-(3-amino-piperidin-1-yl)-xanthine-hydrochloride

(Carried out with 5-6 M isopropanalic hydrochloric acid in methylene chioride;

product obtained as the hydrochloride)

Rsvalue: 0.41 (ready-made reversed phase TLC plate (E. Merck),

acetonitrile/water/ trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI™): m/z = 523 [M+H]"

{42) 1-{2-[2-(dimethylaminocarbonyl)-phenyl]-2-oxo-ethyl}-3-methyl-7-(3-

- methyl~2~buten-1-yl)-8-(3-amino-pipéridin—1-yI)-xanthine—hydroch!oride
(Carried out with 5-6 M isopropanolic hydrochioric acid in methylene chloride;
product obtained as the hydrochloﬁde)

'Ry value: 0.53 (ready-made reversed phase TLC plate (E. Merck),
acetonitrile/water/ triﬂuoroacetid acid = 50:50:1)

Mass spectrum (ESI): m/z = 522 [M+H]* |




pi peridin-1-yl)-xanthine Rf value: 0.48 (silic#0febpruary2007
net hyl ene chl ori de/ net hanol / conc. aqueous ammonia =
90:10:1) Mass spectrum (ESI+): mz = 462 [ M+tH] + (49)

1-[ (bi phenyl - 4-yl ) net hyl | -B344ret hyl - 7- ( 3- et hyl - 2- but en
-1-yl)-8-(3-amno- piperidi n-1-yl)-xanth ine

TR it vamaP U PReRAT S bect R S0 m BRI -
méeRlyl-2HRitdhH ?Fsgwamme@‘;f@manﬂ}ly - 2atRineaWdResoride

anmoni a = Mass spectrum (ESI'):” mz = 499
(Cpriaq qu \gl@) 56 M lsopropanollc ydrochloric acid in methylene chloride;

| Pyl - 7- (2-butyn-1-y1) 8- (3-
Pfé%%@bﬁﬁgagét" mq"}“ hi e (Cglrri oot it 556

RfMalnm @rﬁﬁiﬁeaﬂywédedmefdedrpmmm phateeE hMeasks,
hl ori de) S|I|ca gel met hyl ene

ac@m%ﬁ’"%\é’??ﬁé{ H@Herqa&sﬂeac'équégw ammoni a = 90:10: 1)

M%&[S%p nmet h ?gr 5@5@15%Why +frg7q[1||v+r:l(;q rn(ilgll )met hyl ] -3
-met hyl - 7- (2 but yn- ;

@B SRS uheRs St S B -tety4:Boten1-

yl)fﬁtilﬁhﬁﬁ@p%rﬂ'ﬁ 48))- xdﬁ‘tMﬁbL!ﬁ/dr&lﬁ&ldes' lica gel,

| ene chl ori de/'met hanol /'conc. aqueous ammonia =
(Cer.n uhwitih§$ Neepropanglieshydrochiprc aciigs melhiiEne @ride;

1 nol i n -met hyl -7-(2-butyn-1-yl)-8-
pr%‘?j(‘gﬁ’l% n ﬁisgﬁ"%ﬁgﬁ’(’n%ﬁ"}j anthine (Carried out with
RfSaﬁlel\/bIﬁO@éQWﬁineCreW&éGgiﬂa@équ_@ﬁla@e (B, N8t | ene

chloride) 16 February 200 146 val ue: 0.52 (silica

ac@@"'t”mﬂgﬁﬂéﬁ@“@ma@ﬁ ¢laciget BR8N conc. aqueous
MAT Yt B8Pk = 511 M

(45) 1 —(Z—phenyl—2—oxo-ethyi)—3-methyl—?-(2,'3-dimethyl-2-but‘en-1 -yl)-8-(3-
amino-piperidin-1-yl)-xanthine-hydrochioride

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chioride;
‘product obtained as the hydrochloride) _

R value: 0.68 (ready-made reversed phase TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI"): m/z = 465 [M+H]"

(46) 1-((E)-3-phenyl-allyl)-3-methyl-7-(3-methyl-2-buten-1-yl)-8-(3-amino-
piperidin-1-yl)-xanthine

(Carried out with 5-6 M isopropanolic hydrochioric acid in methylene chloride)
Rt value: 0.38 (silica gel, methylene chloride/methanol/conc. agueous

ammonia = 95:5:0.1)

- Mass spectrum (ESI"). m/z = 449 [M+H]"

(47) 1-[(benzo[b]thiophen-3-yl)methyl]-3-methyl-7-(3-methyi-2-buten-1-yl)-8-
(3-amino-piperidin-1-yi)-xanthine _ |
(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride) -




Mass spectrum (ESI'): miz = 458 [MrH]' (53) 16 February 2007
1- (2-cycl ohexyl - 2- oxo- et hyl ) - 3-net hyl - 7- ( 3- net hyl - 2- bu
ten-1-yl)-8-(3- am no-piperidin-1-yl)-xanthine

(Carried out with 5-6 M s@@ opanol i c hydrochloric

acid in nmethylene chloride) Rf value: O 48 (silica

P S 4 e

_amhMH'ﬁ
(3, 3- d| rrethé 2 - 0XO0- butylf 3- et hyl - 7- ( 3- net hyl - 2- bu

Mase@pecgrum(gal ZrFrﬁYQpif\ﬂreH di n-1-yl) - xant hi ne
(Carried out with 5-6 M sopropanolic hydrochloric
acid in nethylene chloride) Rf value: 0.49 (silica

(48!,)G|-[(1mh@ml$9?n@mwt3%tﬁwméﬁgﬂz—bu_&wﬁ%SS 3-amino-

ammoni a_= 1) Mass spectrum ( mz = 431

plppmlﬂﬂ-yt)g@pthme

Ry BIEAE Bef g RO B o RidTFErel e Mtk 21
amhdhid/= 3mpodpanol i ¢ hydrochloric acid in methyl ene
chl ori de val ue: silica gel, nethylene
a@ﬁﬁ@??@‘é‘%‘r{@g\anmq 66“3% ﬁ’iﬂ"&bous a?mom a = 95:5:0.1)
Mass spectrum (ESI'): mz = 459 [MH]' (56)
' 1-[(2- et hyl - napht haI en-1-yl)net hyl]-3-nethyl -7-(2-but
(49 n-[biphgrd-4-ghmethiylie3-pietbyl B{Irdethyly2-baternt 1yh-§-(hamiee
. ou{]. Wltﬁ S-En M i sopropanolic hydrochloric acid in
PIPRBYRY | ¥H&EOHIBPi de) Rf value: 0.25 (silica gel,
(Caﬂ‘ﬁétﬂ‘ b'u?ﬁ/;i%hcmb QN isdpropd d%ﬂi&q{gd@&émon@%i@% %etﬁ&l@ﬁ@ 'cﬁfonde)

Mass spectrum

R; mlqu . B@r(ér!lmgseb ardibylgng mbiqf eémeﬂtﬂnqllsolamuamleons 1 yI }
hyl
am&?b?‘gy %%91 >k;uten 1-yl)- 8 (3-am no-pi peridi

Mass $pydtrumaESinne/46 4estMey 2007 147

(50) 1-[(1-naphthylymethyl}-3-methyl-7-(2-butyn-1-yl}-8-(3-amino-piperidin-1-
yl}-xanthine

'(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
R¢ value: 0.56 (silica gel, methylene chioride/fmethanol/conc. aqueous
ammonia = 90:10:1)

Mass spectrum (ESI"): m/z = 457 [M+H]"

(51) 1-{(1-methyi-2-oxo0-1,2-dihydro-quinolin-4-ylymethyl]-3-methyi-7-(2-butyn-
1-y1)-8-(3-amino-piperidin-1-yl)-xanthine

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
R¢ value: 0.40 (silica gel, methylene chloride/methanol/conc. aqueous
-ammonia = 90:10:1)

Mass spectrum (ESI*): m/z = 488 [M+H]"

(52) 1 —[(quinoIin—4—yl)methyl]—3-methy!-7—(2~butyn—1 -yl)-8-(3-amino-piperidin-1-
yl)-xanthine N o |
(Carried out with 5-6 M isopropanolic hydrochlori_c acid in methylene chioride) -




(Carried out with 5-6 M isopropanolic hydrochl ¥ [ebruary 2007
acid in nethylene chloride) Rf value: 0.43 (silica
gel, nethyl ene chloride/ methanol /conc. aqueous
amoni a = 90:10: 1) Mass spedrum (ESI'): mz = 561
[M*H] + (58)
- (2-di_nmet hyl am no- 2- oxo- et h gf I-7
Ry v@uﬁeﬁ%ﬁ@ (ﬂf'ya@ﬁt @ef&mﬁ’@ ﬁnl e /mqﬁham{} C?mz
a )WI th 5-6 Misopropanolic hydrochl or| c
aC|o| |n rreth Iene chloride) Rf value: 0.38 (silica
Magslspen&ﬂn‘wﬂl:‘ﬁie) otk er4a[MeHlanol / conc. aqueous
amoni a = 90: 10: 1) Mass spectrum (ESI'"): mz = 418
[MeH + (59)
(53%-1[ &- &@[&%&yﬁigrbx% é!ﬂhM)% fdh @t yd-hethyiet BiflenZt 4/B-gres-hy
m no-pi peridin-1-yl)-xanthine
anﬂr@apme@dlrbﬂrwl)vwanihiae(s M i sopropanol i ¢ hydrochl oric

(559 AR AT BRI E PP AR vt A8l i yrigtslBine Sforide)
R IBN0 257 0a 481, Hloyenesammsiide/met ioticonol dquectfs
am:[m?r(@-néﬁ bml oxo- 1, 2- di hydr o- i soqui nol i ne- 4-yl ) net hy

1: di n-|
Masklsﬁe)%ﬁH U(:E\gl )( Eg%%:ld'es? @\gt ﬁ\[/;' tng gl geu i Iscr)]propanol iC

hydrochl ori c aC| d i n rret hyl ene chl oride) Rfval ue:

(D FulGotrameliAroxo-Das) o Giothy eGSR BFOESY B -
amFTl?%eerfﬁq-?l) %%.n? 2- di hydr o-i soqui nol i ne-4-yl) net 3/)
e

(Cdir}led e (1 w:lbtﬁﬁlMisopropanohc hydrochloric acid in methylene chlori

R Yalsfr0 48 Glies ah b uR Qiidniaana R BP et

anﬂ%rqaugmghyl ene chloride) Rf value: 0.13 (silica
met hyl ene chl ori de/ met hanol / conc. aqueous

gel
Masgwpertum E&S15; 0/2F 48sBMsHECt rum (ESI+): mz = 504
[ MtH + 16 February 2007

met hyI

(65) 1-[(quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-(3-amino-piperidin-
1-yh)-xanthine

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
R¢ value: 0.20 (silica gel, methylene chloride/methanolfconc. aqueous
ammonia = 95:5:0.1)

Mass spectrum (ESI"): m/z = 459 [M+H]"

(56) 1-[(2-methyl-naphthalen-1-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-(3-
amino-piperidin-1-yl}-xanthine

> (Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
Rs value: 0.25 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 85:5:0.1) |

Mass spectrum (ESI): m/z = 471 [M+H]"

{57) 1-({6-[(methoxycarbonyhmethylamino}- |soqumolln 1-y|}me’thyl) -3- methyi~
7- (3-methyl-2 buten- ~yl) 8-(3-amino- pipendan 1—y|)-xanth1ne




148 (62)
1-[(2-nmet hoxy- napht hal en-1-yl ) net hyl ] -3-net hyl -7-(2-bu
tyn-1-yl)-8-(3- am no-piperidin-1-yl)-xanthine
(Carried out with 5-6 M i sidpropanolic hydrochloric
acid in nethylene chloride) Rf value: 0.17 (silica

(e TR LSRN o SR B Heene gl

R¢ {I%bﬂ 0.46638}lica gel, methylene chloride/methanol/conc. aqueous

!(ISO |noI|n 1-yl)methyl]-3-nmethyl-7-(2-butyn-1-yl)
i3 =848 pi peri di n- 1-y1 ) - xant hi ne (Carried out

Mé@st%}e%trﬁﬂ%$e)oma{‘%1 pvilapgr ochloric acid in

I'en oride) Rf value: 0.42 (silica gel,
nethylene chl ori de/ net hanol / conc. aqueous ammonia =

R RN I e 8

- anﬂﬂ@-pibéﬁd]n—& \A)Sxalﬂmrieno pi peridin-1-yl)-xanthine
(Carried out” with 5-6 M i sopropanaolic, hydrochloric

(Cawtied aui with i Mn@omnpan@h*eljlydrmh!oac geid ip mathylane ghjoride)

Re i P BB gty R BhORI PR CRtSeous,
_an{r%ﬂr&t 9@5]3 1)

(3- th - thyl]-3-methyl -7-(2-b
Masprebgcyim ez'sf?r?{%—ﬂ% i sl Hel ) xanthine

(Carried out with 5-6 Misopropanolic hydrochloric
acid in nethylene chloride) Melting point: 155-158C

(5N R-frseridio-¢IESLado-etiny - &antWI{?MBI—f_]netm&@ybuten -1-y1}-8-(3-
am"ﬂé?fﬁﬂ”dw'gt}{iﬁt ho % phenyl ) - 2- oxo-ethyl]-3-nethyl -7-(3
(ca#rbed%dt%alﬁmwns@ﬁbpahanclhydrbcm@ﬂt; Iabmn(rﬁ@mwm ehibride)

5-6 M i sopropanolic hydrochloric acid
R n&hJByOérﬁe(sthcgal oreyethyrernev@hlg@delmatbarwﬂqon@aawous
net hél e§§,16hll)ori de/ net hanol / conc. .aqueous ammonia =

amgReng: T
. Mass spectrum (ESI"): m/z = 458 [M+H]"

(60) 1{(2-methyl-1-oxo-1,2-dihydro-isoguinoline-4-yl)methyt}-7-(2-butyn-1-yl)-
8-(3-amino-piperidin-1-yl)-xanthine
(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride) -
R value: 0.17 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 95:5:0.1)

Mass spectrum (ESI"): miz = 488 [M+H]"

(61) 1-[(2-methyl-1-oxo-1,2-dihyd ro—isoquinoline-4~y{)methyl]-7-(3-methyl—2-
buten-1-y)-8-(3-amino-piperidin-1-yl)-xanthine

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
R value: 0.13 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 95:5:0.1)

Mass spectrum (ESI): m/z = 504 [M+H]"

16 February 2007




Mass spectrum (ESI+): mlz = 511 [ MrH] © 16 Febr 1@akrgbruary 2007
2007 149 (67)

1-[(5-ni tro-napht hal en-1-yl ) et hyl]-3-net hyl -7-(2-buty
n-1-yl)-8-(3-am no- piperitdth-1-yl)-xanthine (Carried

out wwth 5-6 Misopropanolic hydrochloric aci d in

R BRE S B s B B e s B 8--
anﬂﬁo?l;ﬁérikﬂ)tnNBﬁFxémﬁid um (ESI"): mz = 502 [MH'H (68)

rrolidin-1-yl)-2-0xo0 eth

(CyrrE@ ‘lgﬂlt"élﬂ'l $-6/M) lsepmanam hﬁdrgpbéanp(ﬂqlﬂ EUW-‘ hyJ@m ‘Fh'?r@ie)

Regtet 05f7 Btlecl i mnfiche ERBAPAMhafolRsARuailes
angebnianebiyE. @rw chl ori de/ net hanol /conc' agueous
Me?mnelc?r@ég?é)&l)c?'rrll)z =l\/2§.§ [I\SIIEEI?‘I rum (ESI'): mz = 444

1-[ (4-met hyl -i soqui nolin-1-yl)nmethyl]-3-nethyl-7-(2-bu

tyn-1-yl)-8-(3- amino-piperid in-1-yl)-xanth ine
(GQ)Ch{(isoeldlirmjin ~InyDimethyd]- Mm@bplrb(ﬁrbutyre‘l eB-6E-amine-c

i,n Irmtrgﬁl ene chloride) Rf value: 0.46 (silica

p'Qﬁﬂ HMVI’ K€ hl ori de/ met hanol / conc. aqueous

(C[QFI\I;H_IEEF%LQ wztﬁ)99:61I0I idoprdpaRoRPRYAroEAESCid in Mkthylerfe/chloride)
Re ya[lJ@ZOr'@pGﬂll@yfil gatemaiyjere ehlofige/methanel(pops- aqyaquss- ( 3-

nQ-p in-1- yl)-xanthine (Carried out with 5-6
a”ﬁﬂ%@’%p‘r %@e':?oﬂ. c hydrochloric acid in nethylene
Mard spidctiein (EE617) ahite: 498 RA+HST 1 i ca gel , methyl ene

chl ori de/ met hanol / conc. aqueous anmonia = 95:5:0.1)
Mass spectrum (ESI'): mz = 457 [MHH]' (71

(6{!)'7{_{(% rﬁé@y i‘\a‘?)'h)h%/%éﬁ A rﬂéﬁ@l]'s“rr%twl)?'l&-ﬂéﬁ‘yh -RByitay!
amine-pigeridiril a txanthineant hi ne

(Carried out with 5-6 M isopropanolic hydrochioric acid in methylene chioride)
Rs value: 0.14 (silica gel, methylene chloride/methanol/conc. agueous
ammonia = 95:5:0.1)

‘Mass spectrum (ESI™): m/z = 487 [M.-!-H]+

(65) 1-[(3-methyl-isoquinolin-1-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-(3-
amino-piperidin-1-yl)-xanthine

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chioride)
Melting point: 155-158°C

Mass spectrum (ESI*): m/z = 472 [M+H]"

(66) 1-[2—(2,3—dimethoxy—phenyI)—2—0xo—ethyI]-3-methyl—7—(3-methyl-2~buten—1—
yl)-8-(3-amino-piperidin-1-yl)-xanthine |
(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
R¢ value: 0.40 (silica gel, 'methylené chloride/methanol/conc. aqueous
ammonia = 90:10:1) | -

Mass spectrum (ESI"): m/z = 511 [M+H]"




(Carried out with 5-6 Misopropanolic hydrochl§fgpruary 2007
acid in nethylene chloride) Rf value: 0.38 (silica

gel, nethyl ene chloride/ methanol /conc. aqueous

anmoni a = 90:10:0.1) Mass I&f¥ectrum (ESI'): mz 475

[ MtH ' 16 February 2007 150 (72)

b USRI T oo

ﬁnMc}ﬁpﬁﬁrﬂﬁm@ol i ¢ hydrochl oric aC| d | n met hyI ene
chlor| val ue: 0.15 (silica gel, nmeth

(Came@rm&emtfbﬁﬁademeﬁanolwdwt;g@hloaﬁﬁﬁﬁ. g metéslggg@hsgride)

Rf%ﬁ'%ﬁﬁﬁ‘té %ﬁ%n%%wéﬁz%m?ﬁ%ﬁe&ﬁ%ﬂom&ﬁ?]a S hy! -

amrﬂam(btttsﬁﬁ%y)) 8- (3-amino-piperid in-1-yl)-xanth
ine (Carried Qut with 5- J sopropanol i c hydrochloric
Mags sPaciup (sl B zanvs ["SEM Rf value: 0.18 (silica

gel, nethylene chl ori de/ net hanol / conc. aqueous
ammonia = 95:5:0.1) Mass spectrum (ESI" L mz = 500
(68)M-3- '(py(rrul)jln 1-yi)-2-oxo -ethyi]-3-methyl-7-(3-methyl-2-buten-1-yl)-8-(3-

o thyl]-3-nethyl-7-((E)-2-buten-1
| amw%mger%—ﬂ 'M)a ]tB% emedl% ]1 yl ;rexaxt hi né(()Carrl lejzdegut
 (CHirled Suttwitd SWHQWBB%QIM@%%% beiddf infethlene chioride)

met hyl ene chl ori de; he prioduct still contalns
RraploeoR. 562€slluz‘cac9‘el,znetiwie@@crﬁvnd@{n@éharmi/senfe -AquegHsgel |
net hyl e ori de/ met hanol / conc. aqueous ammonia =
3"550'1% Qq IVualss spectrum (ESI"): mz = 460 [ MH]"' (75)
gg@q Namht-hedLMEHY1 ) met hyl ] - 3- met hyl - 7- (2- bu
tyn 1- yI) 3-

am no- pi perldln 1-yl) - xant hi ne
(Carried out with 5-6 Misopropanolic hydrochloric

<6% e Be - SRR A S mef Rl gy o 0
am|n0~plpendln 1-yl}-xanthine

(Carried out with 5-6 M isopropanolic hydroéhloric acid in methylene chloride)
Rs value: 0.46 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:1)

‘Mass spectrum (ESI*): m/z = 472 [M+H]"

(70) 1-{(2-naphthyl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-(3-amino-piperidin-1-
yh-xanthine

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
- Ry value: 0.20 (silica gel, methylene chioride/methanol/conc. aqueous
ammeonia = 95:5:0.1)

‘Mass spectrum (ESI*): m/z = 457 [M+H]"

(71) 1-{(4-0ox0-3,4-dihydro-quinazolin-2-yl)methyl}-3-methyl-7-(2-butyn-1-yl}-8-
{(3-amino-piperidin-1-yl)-xanthine
- (Carried out with 5-6 M isopropanolic hydrochloric acid in methyiene chloride)
R; value: 0.38 (silica gel, methylene chloride/methanol/conc. aqueous
" ammonia = 90:10:0.1) | _ '
Mass spectrum (ESI"): m/z = 475 [M+HT




ammoni a = 95:5:0.1) Mass spectrum (ESI'): nfz 16 Hkgwuary 2007

[ MEH Y (76) o
1-[2-(2, 3-di hydro-benzo[ 1, 4] di oxi n-5-yl ) -2-o0xo0-et hyl]-
3-net hyl - 7- ( 3- 150

met hyl - 2- but en- 1-yl ) - 8- ( 3- am no- pi peri di n- 1-yl ) - xant hi
ne (Carried out with 5-6 Misopropanolic hydrochl oric
acid in nethylene chloride) Mass spectrum (ESI'): niz

(72) 5?%1&1%’!1&6 Q@eﬁﬂ}vpm&hﬁpﬂb bllh-{-§ B)S (3—amin0 plpeﬂdln -1-
') met hyl']

- OX0- dro- qui nazol i n-2-y

yi)mnibmw -7-(2-

(R ol % M BB B B sBihio e blteie ghiorce)

Rfaxaltﬂa oM Srediied gl emekyasnesl ehilorilfé/mvatharol/cdndOadeédusca

nmet hyI ene chl ori de/ met hanol / conc. aqueous
a"ﬁ'ﬁ‘@ﬁlﬁa ‘38:13: 0. 1) Mass spectrum (ESI+): mz = 489

M%%%*iﬁiﬁﬁﬁsﬁa 545 a1 o- benzooxazol - 7-y1)-2-0
xo- et hyl ] - 3- :
351 { i Rra b Gl Yl & e b G BB 4 31)8-
(3%};.,8%,!)?,“@_1%} Qahtﬂlrl;gjt hyl ene chloride) Rf vaI ue:

I ca ge | ene chl ori de/ nmet hanol / conc.
(Cal:ﬂiﬂ!bﬂtst withhighiMaseprepanolid hydmesklosipecid inrmétEgiene: chivride)

= 522 L+ (7 .
Reyafis: oL (e dglums tene Ghiptde/MEbARUMUFONC AN - 7- (
andmBRIdYbs&:fyjen-1- yl)-8-(3-am no-p iperid
in-1-yl)-xanthine (Carried out with 5-6 M

- Massospentans (£ Yiyazse 0@ IMeHACi d i n net hyl ene chl ori de)
Mass spectrum (ESI+): mlz = 495 [ M+H] + (80)

. 1-[(quinazolin-2-yl)nmethyl]-3-nmethyl-7-(2-butyn-1-yl)-
7% {{@oq?snrmmmyl)menﬁﬂ}wﬁetﬂayw Iﬁ?}anbmtena 5B (3-athirmst

opropanollc hydrochloric acid in
P’H‘%’M’f%"eﬁb Eiel de) WMass spectrum (ESI+): mz = 459

(CoMEEL bl o M JsoproRanel Idrostiers e Angivipne o
the8 p(adsict Stllhomntams approx. 20 % of Z |somer)

R¢ value: 0.66 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:0.1)

Mass spectrum (ESI™): m/z = 460 [M+H]"

(75) 1-[(3-methoxy-naphthalen-2-yl)methyl]-3-methyl-7-(2-butyn-~1-yl)-8-(3-

- amino-piperidin-1-yl)-xanthine

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
R¢ value: 0.25 (silica gel, methylene chloride/methanol/conc. aqueous
‘ammonia = 95:5:0.1)

Mass spectrum (ESI*): m/z = 487 [M+H]"

- (76) ‘i~[2—(2,3-dihydr0—benzo[1;4]di0xin~5-y|)-2~oxo—ethyl]-3-methyl~_?'-(3~_

- methyl-2-buten-1-yi)-8- (3—amino piperidin-1-yl)-xanthine | ,

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chiorlde) _
Mass spectrum (ESI"). miz = 509 [M+H] S




piperid in-1-yl)-xanth ine (Carried out wth 51&Fé&bruary 2007
i sopropanolic hydrochloric acid in nmethylene chloride)
Mass spectrum (ESI+): mz = 459 [ M+H + (82)

1-[ (qui nazol i n- 2-yl ) net hyl1]513- et hyl - 7- ((E) - 2- but en- 1-
yl)-8-((S)-3-am no- piperidin-1-yl)-xanthine (Carried

out with 5-6 M i sopropanolic hydrochloric acid in

nmet hyl ene chloride; the product still contains
(man(%etﬁg\ oRb-F4 dﬂWH?b-)quWaifﬂihfZ«l?I')Meﬂ%B riiRyIRf-(2-
val ue (silica , meth

bUWh+bV'D-@dﬁn@nm9lpﬁﬂdm1-yﬁm%/ﬂﬁe ammoni a = 95:5: 0. 1)

(AR P REDHE I S=arbraroifs TuciB bt R E‘?é%thﬁ'%cehb@e)

Rs Valke80.60 I?éméa %‘ . eethpiaper dHloride/Aeyhanol/ebhbi aguddusr ri ed
i

out with sopropanolic hydrochloric acid in
amﬁﬁm@F&ﬁﬁ&nﬂorl de; the product still contains

f + val 0.12 (sili I,
aB8R S R 9 i SR vl v 012 (1] ca gel
95:5:0. 1) Mass spectrum(ESI ) : MZ = 461 [M+H' (84)
| - t hy| ] - 3-.net hyl E) -
(783 g amel 2 2 Sy b A aeb - A yp Pl ne
melfie 3%&%3&%%“‘?&?2“ sl 'QEE’E‘?PE?UM’?&?F“"%' ’
(Cardied auhwithGp6 ot |s®?opamﬁltczhyckodﬁoplc Rcldvlalmethy@nsmhlorlde)

Re et 47 $in 51 e oo s BbidimeTatiotpont Hiedd,

am hMHrﬁ-écﬁ‘m
3rreth|-|so ui nolin /| ) met hyl ] - 3-nmet hyl - 7- ((E) -
Magsbpeehﬁum é@ )8“((5)5223[1\&11’1*]\;0 pi peri di n- 1-yl ) - xant hi ne
(Carried out wwth 5-6 Misopropanolic hydrochloric
acid in nethylene chloride;

(79) 1-[2-(benzo[1,3]dioxol-4-yl)-2-oxo-ethyl]-3-methyl-7-(3-methyl-2-buten-1-
yl)-8-(3-amino-piperidin-1-yl)-xanthine '

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
Mass spectrum (ESH): m/z = 495 [M+H]" '

(80) 1-[(quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-
piperidin-1-yl)-xanthine

. {Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
Mass spectrum (ESI"): m/z = 459 [M+H]*

(81) 1-[(gquinazolin-2-yl)methyl]-3-methyl-7-(2-butyn- 1-yl)-8-({S)-3-amino-
piperidin-1-yh)-xanthine |

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
Mass spectrum (ESI"): m/z = 459 [M+H]"

- (82) 1-[(quinazolin-Z—yI)methyl]—3—methyl—?—((E)—2~buten-1—yl)-S—((S)¥3-amino-
piperidin-1-yl)-xanthine |
(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chioride;

- the product still contains approx. 20 % of Z isomer) -




the product still contains approx. 17 % of z i ¥hghryary 2007
Rf value: 0.54 (silica gel, nethylene

chl ori de/ met hanol / conc. aqueous amonia = 90: 10: 1)

Mass spectrum (ESI'): mz 2474 [ MH]' (86)

1-(2-{2-[ (et hyl am nocar bonyf) met hoxy] - phenyl } - 2- oxo- et

hy) ) - 3- | - 7- .
R Y3l P (ol . metvenc, IREABIRITPAPYSIG, PRUSSUR i ne
arﬁ»ﬁéﬁaa&pgstsr@m(ESI +) mz = 536 [MFHJ (87)

1-[2-(2-am no- - 2- ox0- et hyl ] -3-nmet hyl - 7-[ (1-cycl

Magsespastum (ESI lez 461 [M+H]

yl ) met hyl ] - 8- (3-amni no- pi peridin-1-yl)-xanthine 16
- February 2007 153 Mass spectrum (ESI+): mz = 478
(83)MEHytin@38)in-2-yl)methyl]-3-methyl-7-((E)-2-buten-1-yl}-8-((R)-3-amino-
1-(2- qhenyl 2- oxo et hyl)-3-nmet hyl -7-[ (1-cycl opent en- 1-
Piparidifst t-XhNe.  ani no- pi peri di n- 1-yl ) - xant hi ne Mass

(CHRES W 2T T resmn oM S inmeyyene ehteree
thet pydducBstibedytaiiz-approx. 15 % of Z lsomer)
Re it i TRt bt Te Fbiids e Rahaedhie” Bhieg o)

amind®hY 8530 99pr opy! - 7- (2- cyano- benzyl ) - 8- (3- ani no- pi p
eridin-1-yl)-" xanthine Rf value: 0.40 (silica gel,

Masstspaictiug ES0O)irv@+86hiMeH]= 9: 1) Mass spectrum
(ESI+): mz = 422 [ MtH + (91)
1- (2-{2-[ (et hyl am nocar bonyl ) net hoxy] - phenyl } - 2- oxo- e

- (84 (B rBetigl- Bﬂqu?nolln 1-yhmethyl]-3-methyl-7- (ﬁE) -2-buten-1-y)-8-((R)-
2- yn-1-yl)-8-(3-am no-pi pe(din-1-yl)-xanthi ne
3-pine- @p@e@muwagsml)mem z = 522 [MH + (92)

(CAR A PSR RBRMEHRSEN O b e b
- thebpitogduct stil ()er&a(r&-aﬁi:mmm-ﬁoﬁieoi Ziiisonielgls) -xant hine Mass

t | +) . =5 H| +
R YAlis: piA Siice s HpERnians sHerOeimehanaleans, PAUeRt hy!
anindonid =800 1)2-
Mass spectrum (ESI"): m/z = 474 [M+H]"

(85) 1-[(3-methyl-isoquinolin-1-yl)methyl]-3-methyl-7-{(E}-2-buten-1-yl)-8-((S)-
3-amino-piperidin-1-yl)-xanthine
(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride;

the product still contains approx. 17 % of Z isomer)

R value: 0.54 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:1)
Mass spectrum (ESI): mfz = 474 [M+H]"

| (86) 1-(2—{2—[(ethylaminocarbonyt)methoxy]Qphenyl}—Z-oxo-ethyl)-3-methy|—7-
(2-butyn-1-y1)-8-((R)-3-amino-piperidin-1-yf)-xanthine
Mass spectrum (ESI): m/z = 536 {M+HJ*

- (87) 1-{2-(2-amino-phenyl)-2-oxo-ethyl]-3-methyi-7-[(1-cyclopenten-1-
' ‘yhmethyl}-8-(3-amino-piperidin-1-yl)-xanthine .




but en- 1-yl ) - 8- ( 3- ani no- pi pe(di n- 1-yl ) - xant hi ne!6 February 2007
(Carried out with 5-6 M i sopropanolic hydrochloric

acid in nethylene chloride) Rf value: 0.50

(ready- made reversed phase 5A.C plate (E. Merck),
acetonitri I e/vvater/ trifluoroacetic acid = 50:50: 1)

Mass ect (E H05 [ MHH] + (94
Mafs(si) 5’§§I aﬁmﬁﬁ bony! g rre:“hoxy(/] |)ohenyl } - 2- ox
o- et hyl 3-
hly)7 (2-buty -am no- pi peridin-1-yl) -
(8&)h1 (%phﬁﬂw'c%ms@eﬂtyl)s%m%ﬁhyi - lgeyclopastienadinethyl]-8- (3—

oo ETAR ot 52, g o (5 = 5

Maks[s(ge%ﬂﬂm (E$If*)ﬁnilzyd A6®{MyH]*- 3- [ (et hoxycar bonyl ) net hy
_ [']-7-(3-methyl -2-
but en- 1-yl) - 8- (3 am no- pi peridin-1-yl)-xanthine Rf

(89931 HF R BRI R SRy oo-efy gty

: 1Myts:bmumn—ﬂwhl?ﬁﬁﬁylﬂ3 +(3namiro- ﬁlﬁériﬂllldl-l-H}r,]ﬂylx]ﬁaﬁﬂjlne ! -7-((

' 2 am no- 0oxo0- et 3- et 7-

Ma\?ﬁ @9596'9 /g = %)%?ﬂ%%’ - pi peri di % 1-yl) - xaxt hi ne
(product cont a| ns approx 10 % of Z isoner) Mass
spectrum (ESI+): mz 494 [ M+H + (97)

(9Q-1- mqﬂhw&lsomapwﬂdﬂmmaﬁogsmﬁyﬂ (Fa(im)-pipepidiref-yi)-y )

3-am no- piperidin-1-yl)-xanthine (product
xaihisi ns approx. 25 %of Z isoner) Rf value: 0.30

R; (alukt eatog(%tncar?! hﬁémv%r@%mémd@hmmed 97 9:1) Mass
spectrum ( L'VH‘H + (98)
Mass (spepfrup {(Epk UH?I-O‘%SQ:EM‘E)U vl ) met hoxy] - phenyl } - 2- oxo-
et hyl) - 3- et hyl -
( 3- net hyl -2-buten-1-y| ) - 8- (3-am no-pi peridin-1-yl)-xan
(91)hll 1{2 -Nesgh@amiiddam driaBntethory|zprery§2-Dit-dtyl-9Methyl-7-
m nocar bonyl ) net hoxy] - phenyl } - 2- oxo- e
(2~ lemn) gl)]-é{i‘h‘;lnum—plpendm -yl)-xanthine

‘Mass spectrum (ESI*): m/z = 522 [M+H]"

(92) 1-(2-{2-[(aminocarbonyl)methoxy]-phenyl}-2-oxo-ethyl)-3-methyl-7-(2-
butyn-1-yl)-8-(3-amino-piperidin-1-yl)-xanthine
Mass spectrum (ESI™): m/z = 508 [M+H]"

(93) 1-[2-(2-cyanomethylamino-phenyl)-2-oxo-ethyl]-3-methyi-7-(3-methyl-2-
buten-1-yl)-8-(3-amino-piperidin-1-yl)-xanthine

(Carried out with 5-6 M isopropanolic hydrochioric acid in methylene chloride)
Ry value: 0.50 (ready-made reversed phase TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI*): m/z = 505 [M+H]"

(94) ‘i—(2—{2—[(isopropylaminocarbonyl)methoxy]—phenyi}-z-oxo—ethyl)—3-
methyl-7-(2-butyn-1-yl)-8-(3-amino-piperidin-1-yl)-xanthine

R: value: 0.30 (silica gel, methylene chloride/methanoi = 9:1)

Mass spectrum (ESI"): m/z = 550 [M+H]" |




(2-butyn-1-yl)-8-((R)-3-am no-pi peri di n-1-yl ) - x@pétruae 2007
Mass spectrum (ESI+): mz = 522 [ MH] + (100)

1-(2-{2-[ (i sopropyl carbonyl ) am no] - phenyl } - 2- oxo- et hyl
)-3-nmethyl-7-((E)- 154 '
2- buten-1-yl)-8-(3-am no-pi peridin-1-yl)-xanthine

(product contains approx. 10 % of Z isonmer) Mass

spectrum (ESI+): mz = 522 [ M+H + (101)

(95) 1- rﬂ ?}%U{n%ﬂﬁhhw RBIHYACR (MNBNB&?W&H?@%' B-rfefhy2e

bufZ-}r(ﬁ-E)) &(%amm-mgarb:hrmaa)—mnthmepl peridin-1-yl)-xanthi
t t %, 0f [ 16

R pyet 012 e SebsBe R BenamtfandlisohRauedier sed

anfhasa =146:10/19te (E. Merck), acetonitrile/water/
trifluoroacetic acid = 50:50:0.1) Mass spectrum
Masssipeptrum ESI 5oz VB3] MedD2)
1-(2-{2-[ (et hyI am nocar bonyl ) met hoxy] - phenyl } - 2- oxo- et
hyl ) - 3- net hyl -
- (9€()2+ md(%tacétymmin&ph(eﬁw&@m @ﬂwyﬂ]kwetﬁylm—a(aﬂz)bmnmyn%-
Mass spectrumb g‘ mz = 536 [MH ' (103)
(3-anmine-piperidined tYHsXAWRBENy | ani no) car bonyl ] ani no} - phenyl )

(proauﬁ@niéiﬁ%lahgﬁtﬁ( I'IO %bthZeiﬁoTeﬂ ) - 8- (3-am no- pi peri di n-
Maks;slp)ecbramnt(EEHe m&’/hsstl%ﬂdflﬂﬂm (ESI"): mz = 581 [ M+H]'
104
(1 [2)(2 anmi no- phenyl ) - 2- oxo- et hyl | - 3-net hyl - 7- ((E) - 2-b

(9?‘)t1e(2 ﬂhé’ﬂﬁl 2%)(&6&1%‘ yﬁéé*?%'sﬁ GEg- Batkn¥1 -4 ¥L (ﬁt _Bidaso-Rf

(ready-nma ase ate (E
plpmdwk)-yl) )@@étlnal trile/water/ tri fI uoroacetic acid =

(prst%dé contalp’ns %‘Srsoxs ng% "2 gf%"e'rf + Mz = 452 [MeH'

Rf \laiha @20€(§|ﬁéa’bémrﬁ?éth I@ﬁ@ydmor?dem@ﬂﬁﬁwhlg gy met hyl -7-(3
- met hyl - 2- but en- :278(( - 3-am no- pi perid

qugspegtrymxgﬁl i ﬁ‘éZRf4 Me]'0. 48 (ready- made reversed
phase TLC plate (E. Merck), acetonitrile/water/
trifluoroacetic acid = 50:50:0.1) _

(98) 1-(2-{2-[(isopropyloxycarbonyl)methoxy]-phenyl}-2-oxo-ethyl)-3-methyl-7-

(3-methyl-2-buten-~1-y)-8-(3-amino-piperidin-1-yl)-xanthine
Mass spectrum (ESI7): m/z = 567 [M+H]"

(99) 1—(2—{2—[(methylaminbcarbonyl)methoxy]-phenyl}-2-oxo-ethy[)-3~methyl-?-
(2-butyn-1-yl)-8-((R)}-3-amino-piperidin-1-yl}-xanthine
Mass spectrum (ESI*): m/z = 522 [M+H]"

(1 00) 1-(2-{2-](isopropylcarbonyl)amino]-phenyl}-2-oxo-ethyl)-3-methyi-7-((E)-
. 2-buten-1-yl)-8-(3-amino-piperidin-1-yl}-xanthine

(product contains approx. 10 % of Z isomer)

Mass spectrum (ESI'): m/z = 522 [M+H]"

(1011 -(2-{2—{(méthylaminocarbonyl)methoxy]-phenyi}-z-oxo-ethyl)-3—methyi- |
7-((E)-2-buten-1-yl)-8-(3-amino-piperidin-1-yl)-xanthine R
(product contains approx. 8 % of Z isomer)




Mass spectrum (ESI'): mz = 508 [M+H ' (106) 16 February 2007
1-[2-(2-am no- phenyl)-2-o0xo-ethyl]-3-nethyl-7-(2-butyn
-1-yl)-8-(3- am no-piperidin-1-yl)-xanthine Rf val ue:

0.31 (silica gel, nethylensshl oride/ nethanol /conc.
aqueous ammonia = 90:10:1) Mass spectrum (ESI'): mz

Reyalig: 5] G Tae S RAsP RGBS (BrRE- 2 oxo- e

acéfﬂﬁ‘ﬁthleﬁm&i‘étfm hl:ioroacet!c acid = 50:50:0.1)
2-butyn-1-yl)-8-((S)- 3- am no- plperld

Maas Speptry:rkéﬁﬁlh) mezIvas24 Byeldl’rum (ESI'): mz = 522
[MEH] ' - mmmmmm m me mmmeee meeiee e ee eeen - 16
February 2007 156 (108)

(1012 (R zngzagathy?arﬁmcgﬂd@wv)m%t heﬁyl%—fzﬁixo?ethyl)@mbthvlﬂ-

an no- piperidin 1 xant hi ne (product
(2 bUhﬂ"ahYB -Gaf{SH-ckamip-pipefidin- 1'91 m@nthinghss spectrum

| Méfggfe}:guﬁé’:tﬂyfﬁn nug%éa_é @gﬁe}j}) nmet hoxy] - phenyl } - 2- oxo- et

hyl ) - 3- net hyI
eridin ant hi ne

(1 - il obicRrHon B MO ﬁ9mé]%meﬁ}-e%reﬁ)~?raxeﬁayi§f§-
ey SRRA TR RS s TR VI

MasbtﬂpﬁntmnydBSIB)— 8z =B hpdpHPeri di n- 1-yl ) - xant h| ne Rf

val ue: 0.23 (silica gel, nethylene
chl ori de/ met hanol / conc. aqueous ammonia = 90: 10:1)

“ M%S[zfge&mmwpﬁéﬁtu&orxgi%ﬂ éﬂﬁe{hw a%)%]b&%ehnewl) 843

amien- Euleylld)n—?s -yibexanthine

P e NG s g
acStohivilededtertthinsroagetlt 4did Ms@S5e@et rum (ESI+): mz =
_ Masg sp[ectrtl;“m (ESI"): miz = 452 [M+H]" |

(105) 1-[2-(2-acetylamino-phenyl)-2-oxo-ethyl]-3-methyl-7-(3-methyl-2-buten-
1-y1)-8-((S)-3-amino-piperidin-1-yl)-xanthine |

R value: 0.48 (ready-made reversed phase TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:0.1)

Mass spectrum (ESI"): m/z = 508 [M+H]"

(106) 1 —[2—(2-amino—phenyl)~2-oxo-ethyI]-3-methyI-7-(2-butyn-1 -yD)-8-(3-
amino-piperidin-1-yl)-xanthine

Rs value: 0.31 (silica gel, methylene chloride/methanol/conc. aqueous

;. ammonia = 90:10:1)

- Mass spectrum (ESI"): m/z = 450 [M+H]"

(107) 1-(2-{2-[(methylaminocarbonyl)methoxyl- phenyl}—2~0xo-ethyl)-3 -methyl-
- 7-(2-butyn-1-y)-8-((S)-3-amino-piperidin- 1-y|)-xanth|ne '
- Mass spectrum (ESI"): mfz = 522 [M+H]"




(112) 16 February 2007
1-(2-{2-[ (et hyl am nocar bonyl ) net hoxy] - phenyl } - 2- oxo- e

t hyl ) - 3- net hyl -

7-(3-met hyl -2-buten-1-yl) 184 (S) - 3-am no-pi peridin-1-y

1) - xanthlne Mass spectrum (ESI'"): mz = 538 [ MtH] +

(1618]’ 5 zpﬂ'é%’;‘)f’ 2O gtWPR Mty s (y2-butes- Ly Pl Rl-gramigo;
péﬁ)irrﬁ‘l@l)lmnhmeperl di n-1-yl ) - xant hi ne Mass spectrum
(ESI+): miz = 435 [ MeH + (114)

(predyct qontaing Eppr ok & Eos9MeRket hoxy] - phenyl } - 2- oxo- et

MJ(%%E}) %frgﬁ'{@ééll)?m/} [I%l lfg am no- pi peri di n-1-yl) - xant

hi ne (product cont ai ns approx 30 % of Z isomer) Mass
é m z =538 E + 16 Februar% 2007 157
(10@3 115é2 tj?_ i thylammocarbonyl)me hoxy]-phenyl}-2-oxo-ethyl)-3-methyl-7-

t v mno i peridin-1-yl
B 3 A e Vg "2 B g
Rs yalue) 0.40 (silica gel, methylene chloride/methanol = 9:1)
Ma%s%%ﬁé&}{{}’{@%%éﬁﬁzgﬁeb&%wam noj - phenyl } - 2- oxo- et hyl

rrethyl 2- but en-1-yl)-8-(3-am no-pi peridin-1-yl)-xanthi
value: 0.40 (ready-nmade reversed phase TLC

(1 1;91) ér[@ (@E!cewﬁﬁw)q—phanﬂi Bfﬂmeﬂhwmmylt?r@fbummda\d)eﬁr(a—
ammﬁipen? %?/I) Xa]r?thulvass spectrum (ESI"): mz = 536
R \Jam&@lzer(sincaggk Pnéthiighe chidiRiembtharol/Ednd deukens 1- y1 )

((S)-3-am no- piperidin-1-yl)-xanthine (product
3m6t9ﬂ'%rn%0 dBdlox. 23 %of Z isomer) Rf value: 0.42

FLC pl at E. Merck),
Maéég gﬁﬁr{]ﬁd@gﬁaﬁg?f"dz‘gg@ﬁﬂ-{ oacgt iaceaf:i d = r58 )50: 0.1)
Mass spect rum (ESI"): rri z 437 [ MEH]* (118)
(111I) %2 %l)fpo? $I¥(|)| r?)ye hoxy plLer?yq}-E x}o-e%hyls(% E%‘
L . | t hi Rf
7(%12%@ 4821/)2% 1% a(ﬁn .mrd,% ﬁ%mhﬁ?@rr}éehey ) - xant hi ne
Rrvwluer. a@/(aﬂ;c:hgeblm@bwene@qlwm@éneﬁmmw@ H 90:10: 1)

Mass spectrum (ESI"): m/z = 562 [M+H]"

(112} 1-(2-{2-[(methylaminocarbonyl)methoxy]-phenyl}-2-oxo-ethyl)-3-methyl-
7-(3-methyi-2-buten-1-yl)-8-((S)-3-amino-piperidin-1-yl)-xanthine
Mass spectrum (ESI): m/z = 538 [M+H]"

(113) 1-(2-phenyl-2-oxo-ethyl)-3-methyl-7-(2-butyn-1-yi)-8- ((R) ~3-amino-
piperidin-1-yl}-xanthine
.- Mass spectrum (ESI*): m/z = 435 [M+H]"

(114) 1-(2-{2-[(ethylaminocarbonyl)methoxyl-phenyl}-2-oxo-ethyl)-3-methyl-7-
((E)-2-buten-1-y))-8-((R)-3-amino-piperidin-1-yl)-xanthine A
(product contains approx. 30 % of Z |somer) '

 Mass spectrum (ESI ):miz= 538 [M+H]




Mass spectrum (ESI'): mz = 520 [ MtH ' (119) 16 February 2007
1-[12-(2-acetyl am no- phenyl ) -2-oxo-ethyl]-3-nmethyl-7-(2
-butyn-1-yl)-8- ((S)-3-am no-piperidin-1-yl)-xanthine

Rf value: 0.15 (silica geli57tethyl ene

chl ori de/ met hanol / conc. aqueous ammonia = 90: 10:1)

{ % g“ﬁ @ﬁ%ﬁ?‘%’%&%ﬁfﬁ%ﬂ%ﬁ%‘g‘%&rﬁl Jenipine. hyl

Ma)ss%p@@irbbﬁ |()2mlz 380 IM+H]Y _
butyn-1-yl - -amno plperldlnlyl) xant hi ne

l\/ass spectrum (ESI ) : MZ = 520 [I\/H-H] (121)

methylfz-buteihﬁﬂ EBlH (aaémuﬁﬂ@}mnaﬁm@) -eiithige O. 21 ( silica
gel, net hyI ene chl oride t hanaol / conc. C}wgous

Rr vainend-40Lrenslytmads rexersed pheseurhG plate {E. Mpecky, 437

o BRGNS tefuoraacelic A5ids SRR (5 bromo-al 1y1) -5

Mag8 spectnom (@8 iz =r636 fMYHRant hi ne Rf val ue: 0. 14
(silica gel, nethylene chl ori de/ met hanol / conc. aqueous

anmoni a = 90: 10: 1) Mass spectrum (ESI'): mz = 501,

(115'75)3 (Ezl%ﬂn IQlc?)@-ethg{)b3omet'§|yl-?-$](lﬁ)~2 uten—1}—yl£8g£ gtahnﬂn)o-

nmet hoxyc enyl
plpeﬂdnﬁthyl)=xan(mne

ere Bl R BB b i sl 227 prat TiC
Rs \nall@é 0.4E érequhhde réfetediphhké qfl_w,aEﬁmé (E. rl\ylérlckpr Oac etic

acid 1) Mass spectrum (
ace[twpq]Iel\n(ajgaiynﬂuoroacetlc acid = 50:50:0.1)

Mags SeRRRIESD) Bz S M Y Santh e T
(118) 1-(2—{2-[(isopropylcarbonyl)amino]-phény!}-Z—oxo-ethyl)-3-methyl—7—(2-
butyn-1-yl)-8-(3-amino-piperidin-1-yl)-xanthine

R value: 0.20 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:1)

Mass spectrum (ESI*): m/z = 520 [M+H]"

(119) 1-[2-(2-acetylamino-phenyl)-2-oxo-ethyl]-3-methyl-7-(2- butyn 1-y1)-8-
| ({(S)-3-amino-piperidin-1-yl)-xanthine
R¢ value: 0.15 (silica gel, methylene chloride/methancl/conc. aqueous
ammonia = 90:10:1) |
Mass spectrum (ESI"): m/z = 492 [M+H]"

(120X 1 -(2-{2—[(isopropylcarbonyl)amino]-phenyf}-2—oxo-et_hyl)-3~methy!-7-.(2-
- butyn-1-yI)-8-((S)-3-amino-piperidin-1-yl)-xanthine
~ Mass spectrum (ESI"): m/z = 520 [M+H]"

- (121) 1-(2-phenyl-2-oxo-ethyl)-3-methyl- 7 (2-methyl-allyi) 8~(3 -amino-
. piperidin- 1—yl)—xanth1ne ' :




Rf value: 0.23 (silica gel, methylene 16 February 2007
chl ori de/ met hanol / conc. aqueous ammonia = 90:10: 1)
Mass spectrum (ESI'"): mz = 463 [MH]' (125)
1- (2- phenyl - 2- oxo- et hyl ) - 3sget hyl - 7- (2-chl oro-al lyi )-8
-(3-am no- piperid in-1-yl)-xanthine Rf value: 0.18
i ca nmet hyl ene chl ori de/ net hanol / conc. aqueous

si |
Re \éﬁl,ﬁ%rﬁ a1 gs@@a ael, metbglgg? chloride/methanol/conc. aqueous
amihdrgga [=2%d hoxycar bonyl - et hoxy) - phenyl ] - 2- oxo- et hyl

MabmSpeeﬁuml(ESEB )(ﬁhlamm M) i di n-1- yI ) - xant hi ne Mass
spectrum (ESI"): mz = 537 [MH] ' (127)
1-{2-[2-(1-am nocar bonyl - et hoxy) - phenyl ] - 2- oxo- et hyl } -

(12§) 'Tf(thﬂe‘n?ﬂ 920)(0 ethyl)-3-methyl-7- (3 bromo- allyl) 8-(3-amino-
yn-1-yl")-8-(3-aim no- plperl |n1y)-xanth|ne Mass

plpsttT-MhﬂX@EEtllﬂe) mz = 522 [M+H]' 16 February 2007

159 . - .

Re g 0 £ 8)siicas ol atbigns ShiopidefypihanpUcens FRUROYS) - 5.

amonis= ego'mpqpi perid i n- | -yl)-xanthine Mass
spectrum (ESI+): mz = 435 [ MtH + (129)

Masgs ppectign B! |)s'@5‘éﬁJrrﬁWh ﬁo?t-[&/ll'"j‘ﬂ'et hyl ] - 3 met hyl - 7- (2- bu
tyn-1-yl)-8-((S)-3- am no-piperidin-1-yl)-xanthine

_ (Carried out vvith 5-6 M i sopropanolic hydrochloric

(1238 i d2HR- [(raéihyoksambohylgmhﬂ'@) phh’hyl}—i:zrtg(q@elihyl) 3-irethllse(HC

Mass sLﬁgctrum Eﬁ'@ L( 130)

me&wf?zh Biyyl)- ﬁs(écﬂm rﬁﬂﬁeﬂdmﬁ% ﬁmwnee, met hyl - 7- ( 2- bu

h

RVl 0 Ao B o o BT A pRRe TLE Tl <# MeERhori'c

achttﬂe/wamv Influeneaatiicardidle)50:58:0val ue 0.52 (silica

chl or hanol / conc. aqueous

Ma ?rﬁB‘ﬁ %éspidnﬁ Iglggif\@%ct rum (ESI +) : qum zu: 472
[ MEH] +

(124) 1-(2—phenyl-2—oxo—ethy|)—3—methyl~7-[(fur_an~2nyl)methyi]~8~(3—amino—

piperidin-1-yl)-xanthine

R¢value: 0.23 (silica gel, methylene chloride/methanol/conc. aqueous

. ammonia = 90:10:1)

Mass spectrum (ESI*): m/z = 463 [M+H]J"

(125) 1-(2-phenyl-2-oxo-ethyl)-3-methyl-7-(2-chloro-aliyl)-8-(3-amino-
piperidin-1-yl)-xanthine |
R value: 0.18 (silica gel, methylene chloride/methanol/conc. aqueous

ammonia = 90:10:1)

{126) 1-{2-[2-(1-methoxycarbonyl-ethoxy)-phenyi]-2-oxo-ethyl}-3-methyl-7-(2~
~ butyn-1-yl)-8-(3-amino-piperidin-1-yl)-xanthine
Mass spectrum (ESI*): m/z = 537 [M+H]"

(127) 1-{2-2-(1 -amihocarbonyi—ethoxy)-pheny!]-2—oxo—ethyl}-3—methyl—?—(Z-.
butyn-1-yl)-8-(3-amino-piperidin-1-yl)-xanthine -
Mass spectrum (ESI*): m/z = 522 [M+H]"




(131) 16 February 2007
1-[ (4-met hyl -i soqui nolin-1-yl)nethyl]-3-nethyl-7-(2-bu
tyn-1-yl)-8-((S)-3- am no-pi peridin-1-yl)-xanthine
(Carried out with 5-6 M i sopyopanolic hydrochloric

acid in nethylene chloride) Rf value: 0.46 (silica

gel, nethylene chloride/ nmethanol /conc. aqueous

ammoni a = 90: 10: 1) Mass spectrum (ESI+): mz = 472

O D2 o ety T b S-Sk opings.
pipegidint 1y xa8iOR) - 3- ami no- pi peri di n- 1-yl ) -xant hi ne
Carried o ith 5- i sopr opanol i ¢ hydrochl oric
-Ma&aisgeﬁﬁ%ﬁ%)&ﬁyzw?ﬁ\é@ P RE val ue: 0. 46 (silica
gel, methyl ene chloride/ methanol/conc. aqueous
ammoni a = 90: 10: 1) Mass spectrum (ESI+): mz = 472
(12991 HY 3-mietbglyisoquinolin-1-yl)methyl]-3-methyl-7-(2-butyn-1-y1)-8-((S)-3-
-[ (4- et hyl - sogui nol i n-1-yl ) net hyl ] -3-nmethyl -7-((E) -
am%]%éipgﬁ‘am—%yj)_-@nq#upg) - 3- ani no- pi peri di n- 1-yl ) - xant hi ne
(Carried out with-5-6 M isopropad&licie/iroakisri@ 88id in Héh(eak! drtstide)
out with 5-6 M isopropanoli’c hydrochloric acid in .

MelingRainlhd 56n1 &-Pde) Rf val ue: " 0.48 (silica gel,
. L [+ . i =
Mag g S S o B A R " "2 004 et o (19

1-[ (4-met hyl -i soqui nolin-1-yl)methyl]-3-nethyl-7-((E)-
- -1-yl)-8- ((R)-3-ani no-pi idin-1-yl)- t hi
(13Ddnth B iSO &-Hom S bH-gpRRBI -t vl Bel(R)-5-
A I chlorid Mel ti int: 167.5-172C
amﬁw@é@%ﬁ%@ﬁ"&n{’%@"ﬁ o oe) e [VEED 5 (135)
(Cetri¢@ opRwith di-6 W isopbeperalit, Mddochtonie Seidlin nethylenetdhidride)

3- - T ( 2- .
Re V% 42 71164 apls mathvigne g5IgSsUPeHIaRoogns, AaeeHPne
amfrfonid L@m;wq)w th 5-6 Misopropanolic hydrochloric

acid in methyl ene chloride)
Mass spectrum (ESI*): m/z = 472 [M+H]*

(131) 1-[(4-methyl-isoquinolin-1-yl)methyl}-3-methyl-7-(2-butyn-1-yl)-8-((S)-3-
amino-piperidin-1-yl)-xanthine

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
Rs value: 0.46 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:1)

Mass spectrum (ESI*): m/z = 472 [M+H]"

(132) 1—[(4-methy!-isquinoIin-1-yI)methyl]—3-methyI—T-(Z—butyn—1—yl)—8-((R)—3-
~ amino-piperidin-1-yl)-xanthine
- (Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
- Ryvalue: 0.46 (silica gel, methylene chloride/methanocl/conc. aqueous
ammonia = 90:10:1)

Mass spectrum (ESI™): miz = 472 [M+H]*

' B (133) 1—[(4—methyl—isdquinolin-1—yl)methyl]—3~methyi-?—((E)—Z-buten-‘l -yl)-8-
- ((S)-3-amino-piperidin-1-yl)-xanthine - ' : R '




Rf value: 0.34 (silica gel, nethylene 16 February 2007

chl ori de/ met hanol / conc. aqueous anmoni a = 90: 10: 1)

Mass spectrum (ESI+): mz 493 [ I\/H—|] + (136)

1-[2- (2, 3-di hydro-benzo[ 1 flé@il oxi n-5-yl) - 2- oxo- et hyl ]

3- net hyI 7-(2-

butyn-1-y|)-8-(3-(S)-am no-pi peridin-1-yl)-xanthine
(Carrigd eVt B-6:M inopropanplic byreghlesiciasichipanetivians ehioride)

R34 igg'oﬁ\ﬂ:ﬁl@él( ,‘;Tgmyfgdeda%lorfa@)ﬁ?etﬁgﬁ&}croﬂm LdRldds ™2
armimplid-+80HAx1)- napht hal en- 1-yl ) met hyl ] - 3- met hyl - 7- (2- bu
tyn-1-yl)-8-((S)-, 3-am no-piperidin-1-yl)-xanthine
M?%Q?ﬂqc%r&‘%bﬁ%ég '%’WZS_' M§E‘ﬂfopanol ic %y?}lr ochloric
acid in nethylene chloride) Rf value: 0.52 (silica
gel, nethylene chloride/ methanol/conc. aqueous

( 1314ﬁ1b[(|4anethg(}lsbqumpllmﬂsyd)mpﬁwl]#&*me(tlﬁﬁl?ﬂ}(E)-ﬁ-mtenm&ﬂ) 8-

((’if’\%t?h‘ %@PP@EW}T&%W@H% yl ) met hyl ] - 3- met hyl - 7- ( 2- bu

(CandlontitB56( rﬁ)uso&ngﬁhaﬂr fwd?re&m@nb Bk M'rhethgiéh@d?ﬁonde) '

Carried out with M i sopropanol i ¢ hydrochl oric
M W‘Qﬂpﬂﬂtrﬂﬁ7h§d1@3ecchl oride) 16 February 2007 161 Rf

Ma::é% %Ct 97’%’%@%5‘?’? %ﬁi ll\gﬂﬁtgﬁlsen:mmni a = 90:10:1)

Mass spect rum ( ESI +) rri z = 487 [ M+H' (139)

1-[2-(benzo[ 1, 3] dio ) - 2- 0xo0- ethlithat 7-(
(13ﬁ)ﬂui2y€%§d§hndr® eo(ﬁﬂ @d@mm@ybr%@w@twl Symthxla Bi ne

hyd hl
DUl EELUDERRIR Pt et ERSERMIRE L. "0 a2 (511 1 ca
(Careled auwitl B6av GMpJOpamﬂmd’iymMIbn@ acid mtmtuahw?ne chloride)
Ry Y%‘éﬂnb %(41@%533 gel, r?ret‘\w/bl?anes&?o o hond azqu_eoﬁgg
amln&rﬁa&bwilg{ , 3] di oxol - 4-yl) - 2-o0xo- et hyl ] 3-met hyl - 7-(

2- butyn-1- -8- ((S)-3-am no-pi peridin-1-yl)-xanthine
Mass spectrum E I": mfz = 493 [M+H]"

(136) 1-[2-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-2-oxo-ethyl]-3-methyl-7-(2-
butyn-1-yl)-8-(3-(S)-amino-piperidin-1-yl)-xanthine

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
Mass spectrum (ESI'): m/z = 493 [M+H]"

(137) 1-[(4-methoxy-naphthalen-1 -yhmethyl}-3-methyl-7-(2-butyn-1-y1)-8-((S)-
3-amino-piperidin-1-yl)-xanthine

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chioride)
Rf value: 0.52 (silica gel, methylene chioride/methanal/conc. aqueous
ammonia = 90:10:1) '

Mass spectrum (ESI'): m/z = 487 [M+H]*

-(138) 1-[(4-methoxy-naphthalen-1-y)methyi]-3- methyi-?—(z butyn- '!—yl)—8 {(R)-
3-amino-piperidin-1-yl)-xanthine
(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)




(Carried out with 5-6 M isopropanolic hydrochl & February 2007
acid in nmethylene chloride) Mass spectrum (ESI'): niz
= 479 [ M+H] + (141)
1-[ (4- et hyl - qui nazol i n- 2-y49 et hyl ] - 3- net hyl - 7- ( 2- but
yn-1-yl)-8-(3-(S)- am no-piperidin-1-yl)-xanthine

rried out with 5-6 M isopropanolic hydrochloric

ngf@itt? O arisilion aetemethvianesehylorige/ metharol/dons1aqueausca
ne e chl ori de/ met hanol / conc. aqueous
an%n'rbrglr% ab{2y1 :"10: 1) Mass spectrum (ESI"): mz = 473
,M@Mﬁl}ectr(umiﬂiSI) m/z = 487 [M+H]"
1-[ (4-met hyl - qui nazol i n-2-yl ) net hyl ] -3-met hyl - 7- (2- but
yn-1-yl)-8-(3-(R) - am no-piperidin-1-yl)-xanthine

R Ly A e e P A R
((R)a%@nnm@mamf(&w Janthihe = 473 [ MrH + (143)
(C%g[e& é@lvrnﬁkg)él M lsoprepaﬁohcdﬁya/roclqlo*rauez3 %to |)f%ar%8t|hylen>é (zhlorié)e)

Rfvatd@yb -4A- (@ama@éwhe@w@ﬂeeéhféndé/heﬁhérﬁmﬂheOadiuéaﬁrs' d
in-1-y é%xanthl ne (Carried out wt

amngepiagpa®dlit hydrochl ori c acid in mat hyI ene chlori de)

' M% %ﬂcg-ﬁp"rr&ﬁ?néﬁ?conc +gﬁtshy!a(rannr§ni a 90:10:1) 16

February 2007 162 Mass spectrum (ESI+): mz = 522
‘{ld\{uﬂ (144 _
(140) b @e[nee TsidiovehtyAriexgisthiel-BurgthybhdZhutyn 1 go8et

'((‘d?)d %nﬁ‘:cﬁﬁf}%ﬁim&lyy-x n T%? 3-am no- pi peridi n-1-yl)-xant
(Caired outsth 5-pdd isoprogdiRilic) hydmdehieric a8id[iVimdthylehéShloride)

MGB%ZS%ZH}F\EEH{V\(&E%'( E %?ZLCﬁngm},am no] - phenyl } - 2- oxo- et hyl

buten 1-yl)-8-((S)-3-am no-pi peridi n-1-yl)-xant hi ne
val ue: 0.49 (ready-nmade reversed phase TLC plate

(14(131 -i#meethyl-quinazddink2-yl) methil-3methy kT2 bubae d1yi)e8-434(8)-
amlnéglpégd%—%&l)[\@a%%lﬁgeCt rum (ESI+): miz =522 [MH +
(Carried out with 5-8 M isopropanolic hydrochloric acid in methylene chloride)
R value: 0.51 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:1)

Mass spectrum (ESI*): m/z = 473 [M+H]*

(142) 1-{(4-methyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-(3-(R)-
- amino-piperidin-1-yl)-xanthine |
(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
Melting point: 198-202°C
Mass spectrum (ESI'): m/z = 473 [M+H]"

(143) 1-{2-(3-methyl-2-ox0-2,3-dihydro-benzooxazol-4-yl)-2-oxo-ethyi}-3-
methyl-7-(3-methyl-2-buten-1-yl)-8-(3-amino-piperidin-1-yl)-xanthine

(Carried out with 5-6 M isopropanolic hydfochloric acid in fnethylene _chloridé)
| ~ Ryvalue: 0.53 (silica gel, methylene 'chloridelmethahbllconc. aqueous |

- ammonia = 90:10:1)




(146) 16 February 2007
1-(2-{2-[ (et hyl carbonyl )am no] - phenyl } - 2- oxo- et hyl ) - 3-
nmet hyl - 7- ((E) - 2-
buten-1-yl)-8-((R)-3-am nq—em' peridi n-1-yl)-xant hi ne
Mass spectrum (ESI +) mz = 508 [ MtH] + (147)
. 1-[2-(2-acetylam no-phenyl ) -2-oxo-ethyl]-3-nmethyl-7-
MeE§ Spetuay (ESIy iz = 525 [N - -
8- ((R)-3-am no- pi peridin-1-yl)-xant hine Mss spectrum
(ESI+): mz = 494 [ M+H] + (148)
(148) (12(2H2-[( ¢ tinytamyinacarboosh inethyd Xyireheny) R-axueethy ) -Rmettel -

' [),- 3- - . e .
(2t L BB Aing-pipRfdia- W) HBORIRR i di - 1-y1) - xa
MB(E% mz = 524 [ M+tH + (149
Ma@k@?@@truacet JQEW%%%%?TZ oxé et hyl | [3 rl_ruet h§/| 7)((
E)-2- buten 1-yl)-

(145 5 RGb AR A Rueinphute e Bt o Peltin -

2bm@1-o (E8i({ DL 3ahfho-pigaridingr ﬁ@ithmeam d = 50:50: 0. 1)
ry)téct((rfﬁm ESI + )'D‘i‘jirl W 4 [ M 150)

Ry \13@@—@éﬂ((&?&%%dh@b@!&ﬁﬁ@ﬁ@ﬁ?%@ ( H\ﬂﬂ;ﬂk) 2- 0X0- e
acé}gﬁ({kgﬁﬁd‘fgﬁtﬂﬂf’luopaﬁtmgaczii 55%5%% No- pi per i di n- 1- yI) ‘a

Mass BpeetrumHESIYpevs =R [RBHH]): Mz = 524 [ MtH] +
----------- 16 February 2007 163 (151)
1-(2-{2-[ (i sopropyl carbonyl ) am no] - phenyl } - 2- oxo- et hyl

- 7
(1%L?;(%%?%%Tylgé%(or}yl)gmmo] henyl-2-0xo-ethyi).Bsmety-7:(E)-2-
butmsbyliﬁdéﬁ}—ﬁmmm-mber|MZ1 -yl)%ﬂtr[m&l—ﬂ + (152)

B

butenlyl) ((R) 3- anmi no- plperldlnlyl) xant hi ne
Mass spectrum (ESI'): mz = 522 [ M+H| 153;1
(147} 142 a[c,@ixlmiwghewl)ﬂ;nm@thwbl@ raethyky'H{(phéruten-1-yd)x

8- (@?)%Qﬁ-’ p%?tdmhé'l)()éa'gmnﬁo pi peridi n-1-yl)-xant hi ne
Mawsgeanmt(Esm)(m SMo4 1) 578 [ MeH] +

(148) 1-(2-{2-[(methylaminocarbonyi}methoxy]-phenyi}-2-oxo-ethyl}-3-methyl-
7-((E)-2-buten-1-yl)-8-((R)-3-amino-piperidin-1-yl)-xanthine
Mass spectrum (ESI): m/z = 524 [M+H]"

(149) 1-[2-(2-acetylamino-phenyl)-2-oxo-ethyl]-3-methyl-7-((E)-2-buten-1-yl)-
8-((S)-3-amino-piperidin-1-yl}-xanthine

- R¢value: 0.49 (ready-made reversed phase TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:0.1)

~ Mass spectrum (ESI"): m/z = 494 [M+H]+

I_ _(150) 1-(2-{2- [(methylamznocarbonyl)methoxy] -phenyl}-2-oxo- ethyl) 3- methyl—
- 7-{(E)-2-buten-1-yl)- 8- ((S) 3-amino-piperidin-1 -yl)-xanthme '
Mass spectrum (ESI*): m/iz = 524 [M+H]




(154) 16 February 2007
1-(2-{2-[ (et hyl carbonyl )am no] - phenyl } - 2- oxo- et hyl ) - 3-
nmet hyl - 7- ((E) - 2-

but en-1-yl )- 8- ((S)-3-am ndspi peridin-1-yl)-xanthine

Rf value: 0.50 (ready-nade reversed phase TLC plate

(155 g apr BB AR PRS2 F R RS o
but&ﬂ—ﬁ@l) 8- (ER) 3~am|no-p|per|dm 1-yl)-xanthine
(et hyl carbonyl ?Vlam noj - phenyl } - 2- oxo- et hyl ) - 3-
Ma%ﬁnwtrm((ﬁ-&botwi 520 [M+
1-yl)-8-((R)-3-am no- p| perldln 1-yl)-xant hine Mass
spectrum (ESI'"): mz = 506 [ MtH] + (156)
(1523 ¢ -2(2{{2-[&6@@’0)05/!@:6rMWbM]Emier@ll}e@%kb cthax8-ragtmyl-7 ((E)
2- bﬁ%%ﬁ Q%@) %aﬁm%Blp&ir'ﬂt!Y'ft}")nxqﬂtDln}a xant hi ne Rf
I thyl
Ma%%%%ﬁ:tgﬂpﬁgtsa no '205%8 gg:ﬁeoﬁsengmmni a = 90:10:1)
Mass spectrum (ESI+): mz = 506 [ MtH + (157)
t t hyl.] - 3- ngt -7-
(153) o212 ot fo Bt ko ereimi 2iois Pt el
7- (%ﬁgnsﬂ?ﬁlg Hﬂaﬁﬁ% P?penmnl‘l yl)‘-‘%th%"ﬂ (158)
2-nitro- phenyl) - 2- oxo- et hyl ] - 3- et hyl -
Mags mec;tmm;iESiz) m/Z 578 [M+H]
but en- 1-yl ) -8-(3-am no-pi peri di n-1-yl)-xant hine 16
February 2007 164 (Carried out with 5-6 M
(15%?@@24@%(&“19{!63%&569 |rﬂi]Jpﬁeﬂ9!}Q bkb @mwyy?smhﬂh?-qa)xte)

: val ue: 49 (silica gel, methylen
butesmiio)- aé(%ﬁmwapm@méqdb&@@thlmm a = 90:10: 1)

Rf\%ﬁ% Osfg@ﬁ%ﬁﬁg %ﬂaﬁé’e é‘%(f%rr]ﬁ%go?l‘bwggel (F( e%}g ethyl)-3

acetordtritey/ater (rEi)Joﬁaad@ub eidl= )’5|0)5I_g39(1 |
er| va e 0. 49
Maisr%%g%l &ééllm?'zs%éf@ﬁé@ C pl at e (E. Merck),

acetonitrile/water/ trifluoroacetic acid = 50:50:0.1)
Mass spectrum (ESI+): mz = 556 [ MtH] +
(155} 1-(2-{2-[(ethylcarbonyl)aminol-phenyl}-2-oxo-ethyl)-3-methyl-7-(2-butyn-

1-yl)-8-((R)-3-amino-piperidin-1-yl)-xanthine
Mass spectrum (ESI*): m/z = 506 [M+H]"

- (156) 1-(2-{2-{{ethylcarbonyl}aminol-phenyi}-2-oxo-ethyl)-3- methyl 7-(2-butyn-
1-y1)-8~((S)-3-amino-piperidin-1-yl)-xanthine

Rs value: 0.20 (silica gel, methylene chloride/methanol/conc. aqueous

ammonia = 90:10:1)

Mass spectrum (ESI*): m/z = 506 [M+H]"

(157) 1-{2-(2-acetylamino-phenyl)-2-oxo-ethyl]-3-methyl-7-(2-butyn-1-yl)-8-
((R)-3-amino-piperidin-1-yl)-xanthine
Mass spectrum (ESI*): m/z = 492 [M+HT]"

_(158) 1-[2-(2-nitro-3-methoxy-phenyl)-2-oxo-ethyl]-3- methyl-? (3 methyl-z- -
- buten-1-y1)-8-(3-amino-piperidin-1-yl)- xanthme L




160)

[ (2-acetyl - benzof uran-3-yl)net hyl ]-3-net hyl -7-(2-but
n-1-yl)-8-(3- am no-piperidin-1-yl)-xanthine

Obt ai ned as mai n product en

{2-]2- (2 0XO0- pr opoxy) - phenyl ] - 2- oxo- et hyl } -

nmet hyl - 2-butyn-1-yl)-8-[3-(tert.-butyl car bony
(CQfﬂBﬁ@mW ﬁdvlmsows)pqmol;cdw pelelorie agiddataeth Ménﬁ chiorlde)

Re B41UE] H9ETRGEA 081 AL R TBIOINREIEbAE adRRts

amindrﬁa[-ZQQ 1oghhoxycar bonyl -1 - net hyl - et hoxy) - phenyl ] - 2-0
xo-ethyl }-3- | .

Maﬁétsﬁ’ﬁp%vék@%df Mz £-849 IMtHE- ani no- pi peri di n-1-yl ) - xan
thine Mass spectrum (ESI+): mz = 565 [ MtH] + (162)
1-[2-(2-am no- 3- net hoxy- phenyl ) - 2- oxo- et hyl ] - 3- net hyl -

(159) ﬂam{ﬂ-ﬁphemcélbbﬂmémMOI-p&eﬁﬁ}«imxmemml)fﬁem%yW ((E)-2-

t th 5-6 M
bUtPg % ﬁ%@%&"%ﬁ’ﬁ ”I 331%{"8\/\1 n nethyl ene chl ori de)
Ry \Fﬁ{ué!ad) 4e: (rébd%néaé |ré\?é¥598|pha§8t“lrl)d Bidfe (E. Merck)

| ori de/ met hanol / conc. aqueous ammonia = 90:10: 1)

acetaminlg{waierl liﬂﬁlt(qz@aeqttc agid =5&88:(. \+H| + (163)
+in-2-yl t hyl ] - 3- net hyl -
Ma?f%f’sﬁﬁ';?ﬁ'- - [rp‘ézr]o(gsléa[ﬁ?ﬁﬁi)l BI pe?/l eran )1/ 1/I ) - ggnt%

|ne Rf val ue: O 30 (silica gel, nethylene
| ori de/ net hanaol / conc. queous ammoni a = 1)

(169&§s[(%9éem-hﬁm€és!am3~yﬁme hyl%@anMH?a(Zitaltmrsth;(S—
0
am Q’[é“’(’égoxo@%% Hydro benzooxazol - 7-yl ) - 2- oxo- et hyl ]

(Obtaineelt dsyinaifr pdduct when 1—{2 [2-(2-oxo0- propoxy)-phenyl] 2 -OX0- ethyl}

3y -5 bt Ty Dot ST BB SaFhdATaig)-pinertin 1 1
xarﬁﬁ‘ﬂn@rié HRafR ﬂﬂ?@lf‘@@&cet%{ﬁa’ﬁ éﬂ‘iﬂﬂfﬁ‘é? Iggag) 10:1)

Mass spectrum
Mags gae{:&urp((&ﬁhdxmtani@Qy[Mﬁk hyl ami no] - phenyl } - 2- oxo- et
hyl ) =3- net hyl -
(_(E)-2-buten-1-y| )-8-((R)-3-am no- pi peridin-1-yl)-xant
(161} 1g2-[2-(1-ethoxycarbonyl-1-methyl-ethoxy)-phenyl}-2-oxo-ethyf}-3-

‘methyI—T-(2-butyn—1 -yl)-8-(3-amino-piperidin-1-yl)-xanthine
Mass spectrum (ESI™): m/z = 565 [M+H]*

(
1
y
(
1-
3-

(162) 1-[2-(2-amino-3-methoxy-phenyl)-2-oxo-ethyl}-3-methyl-7-(3-methyl-2-
buten-1-yf)-8-(3-amino-piperidin-1-yl)-xanthine

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
Rt value: 0.38 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:1)

- Mass spectrum (ESI"): m/z = 496 [M+H]"

- (163) 1-}(4-dimethylamino-quinazofin-2-yl)methyl]-3- methyl 7-(2- butyn 1-yh)-8-
(3-amino-piperidin-1-yl)-xanthine

R value: 0.30 (silica gel, methylene chioride/methanol/conc. agueous
ammonia = 90:10:0.1) |

Mass spectrum (ESI): m/z = 502 [M+H]"

16 February 2007




Rf val ue: 0.51 (ready-nade reversed phase TLC b Eelruary 2007
(E. Merck), acetonitrile/water/ trifluoroacetic acid
= 50:50:0.1) Mass spectrum (ESI+): mz = 538 [ M+tH]'
(166) 165
1- (2- phenyl - 2- oxo-et hyl )-3-nmethyl - 7- ((2Z) - 2- met hyl - 2- bu
ten-1-yl)-8-(3- am no-piperidin-1-yl)-xanthine Rf
val ue: 0.29 (silica gel, methylene
(1 6%/2 ! g{és(ggé{af% %ﬁi@gc?r%%rﬁo%%ﬁgﬂuﬁ W mb@gﬁﬂue’cﬁyl .3
meihyl-2-phienyil- y!)Z—Se(ﬁeamtrmyp):)eﬁdm‘l-Iywxaﬁtf(nﬁeE) 2- et hyl - 2- bu

Ry \zajﬁ%é() Xé)(%lgc.{ §p| H&lgﬁ{a %r@?@ﬁggr?ollégnné rE]:ilqu.]lgous
amﬁm,ﬁg Edp)-fekhanol / conc. agueous ammoni a = 80: 20: 1)
Mass spectrum (ESI+): nfz 451 [ M+rH] + (168)
Mass ppeeirean{6BI)2mé fa;ﬁGBthtH} yl)met hyl ]-3-nethyl -7-(2-b
utyn-1-yl)-8-(3- anino-piperidin-1-yl)-xanthine ,
(Carried out wwth 5-6 Misopropanolic hydrochloric

(1669?H42l{ﬁ [(‘Gihbwo%ﬁ’@o@hjr@éthﬁﬁ}nm@ pNérye2-oRo4thyIRBlhéetyl-7-
(Eg met hyl ene_chl ori de/ met hanol / conc. aqueous

Arkstienr 1Vo8-((R-3 priRe PirgralinTovh-K@dhine ni z = 447
ReViiletsd 18hy-made reversed phase TLC piste (€. Merckl, 1 1.

aceerfiBilawiaber/ trﬁlmacbtbr&dd ¥I50:5@0t i ne 16 February 2007
166 Carrlgg (l))ut with 5-6 Misopropanolic hydrochloric
Magg, spestiinmdER] ) en& TRB8IMIY]T R value: 0.50 (silica
gel, nethylene chloride/ nethanol/conc. aqueous
armoni a = 90: 10 1) Mass spectrum (ESI'"): mz = 459
(16@)\/H-+€q2-ph(en7l92 oxo-ethyl) -3- methyl-7~((Z)—2-methyI—2-buten—1—yl)-8-(3—

amimoléndiinc TE %I - 0X0- 2, 3- di hydr o- 1H benzoi ni dazol -
E'Oyﬁ’E rdifsdsyl)-xanthine
Re @R .28 (RS Y, frekidyiig XAokiglmetahdr @ aqaéees i di n-

1-yl )-xant i ne
ammonia = 90:10:1)

Mass spectrum (ESI'): m/z = 451 [M+H]"

(167) 1-(2-phenyl-2-oxo-ethyl)-3-methyl-7-((E)-2-methyl-2-buten-1-yl)-8-(3-
amino-piperidin-1-yl)-xanthine

R¢ value: 0.59 (silica gel, methylene chioride/methanol/conc. aqueous
ammonia = 80:20:1)

Mass spectrum (ESI'): m/z = 451 [M+H]"

(168) 1-[(imidazo[1,2-a]pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-(3-

amino-piperidin-1-yl)-xanthine

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chioride)

R value: 0.47 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:1)

© Mass spectrum (ESI*): fn_lz = 447 [M+H]"

(169) 1-[(quinoxalin-2-yl)methyl]- 3—methyl 7-(2- butyn -1-yl)-8- (3-am|no- :
piperldln 1~yI)—xanthme '




(Carried out with 5-6 M isopropanolic hydrochl & February 2007

acid in nethylene chloride) Rf value: 0.55 (silica

gel, nethyl ene chloride/ methanol /conc. aqueous

ammoni a = 90:10:1) Mass spegrum (ESI'): nfz = 519

[MEH " (171)

1-[ (qui noxal i n-6-yl ) nmethyl]-3-nethyl-7 2but?/
(Caried-autiwit. 5-6i Mdsorippanokg %ydraﬁlnlﬁrrﬂ @C(dcarme@w ecmtchlwrtde)

I r e
R Gl TR DAY i el
an{rﬂﬂtﬁa 90 10: 1k)) . . . o
nzof ur an- et - 3- et -7-(2-but
Mfﬁ-sf IC F m&% g)aﬁ?/ﬁcr- WXHi n- 1-¥I % xant hi xe I\/ags d
spectrum(ESl ): n12 = 472 [MrH " (173)
1-[2-(2-oxo0- 2, 3 di hydr o- benzooxazol - 4-yl ) - 2- oxo- et hyl ]
(1103-1n§2—¢1y$—dﬁn(emyl—2—oxo—2,3-d|hydro 1H- ben20|m|dazol-4-y[)—2-oxo-

el ol 03B Bt oeintons, '°°°
(cémbhldm\ml 5- mt.ébﬁrsqsnam RdrdenIBRE Bemh/rﬁ@mglen@%@&w%)

anmonli a =

Rt valpe30 ﬁvét(ﬁg}ma gel. mtgylamemml)dﬁémmﬁ] nad/caBe BqUEDUE2- but

vyl am no- pi peridi n-1-yl)-xanthine Melting
"%‘E‘?’H? q%iogiwlc Mass spectrum (ESI'): mz = 473
Malshts Ctl’(lﬁ-’l7('@S|+) m/z = 519 [M+H]+
1- [ (3- phenyl -i soqui nol i n-1-Yyl ) met hyl ] - 3- net hyl - 7- (2- bu
tyn-1-yl)-8-(3- am no pi perid in-1-yl)-xanthine 16

g oo y DRSPS PhEy B b o B ammingy e

pipBfidinal -yh- xaﬁhthﬁﬁe(ready made reversed phase TLC plate
ter/ trif]uyoroa

(Caticg M'E%&ikf}lﬁvﬁiﬁ ?%q%géééliéh%@ﬁ%mhbm gcid 18:0et ﬁet b ehforide)
Ma%i;(%g?e?tﬁq'f‘((%est'Raﬁéﬁ,uﬁpﬁwg L ot hoxy] - phenyl 3 - 2- oxo- et hy
1) - 3- et hyl - 7- ( 2-

{172) 1-[(2-cyano-benzofuran-3-yl)methyi]-3-methyl-7-(2-butyn-1-yl)-8+(3-
amino-piperidin~1—yl)~xanthine

~ Mass spectrum (ESI): miz = 472 [M+H]"

(173) 1-[2-(2-ox0-2,3-dihydro-benzooxazol-4-yl)-2-oxo-ethyl}-3-methyl-7-(2-
butyn-1-yl)-8-(3-amino-piperidin-1-yl)-xanthine

Mass spectrum (ESI"): m/z = 492 [M+H]"

Ry value: 0.47 (silica gel, methylene chloride/methanol/conc. aqueous
“ammonia = 90:10:1)

~ (174) 1-[(3-methyl-quinoxalin-2-y)methyl}-3-methyl-7-(2-butyn-1-yl)-8-(3-
amino-piperidin—1 -yl)-xanthine |

Meiting point: 188.5-191°C

‘Mass spectrum (ESI'): miz = 473 [M+H]"

(175) 1-{(3-phenyl-isoquinolin- 1~yl)methyl] 3-methyl-7-(2- butyn 1—yl) 8- (3-

| amino-piperidin- 1—yi)~xanth|ne




utyn- 1-yl ) - 8- (3-am no- pi peri di n- 1-yl ) - xant hi n&6 kebruary 2007
rifluoroacetic acid Mass spectrum (ESI+): nmfz = 527

MeH + (177) -

[ (benzof uran-3-yl)nethylijsB-met hyl - 7- (2- butyn-1-yl) -

8- (3-am no- piperid in-1-yl)-xanthine (Produced when

(C%@%lﬁttv%ﬁ 5- 6b IKJ/It %«':Er%'bggg?’c gly %r(]:ﬁ%frfléra%?d % r%e gFetnr(]a éhiortde)
R&afu% b%sl(}eédy had rb%eﬁs‘e%irﬁhaééfh!é%‘éiéﬁléb%%lém no) - pi

peri din-1- xanthine 1s " treated
acetqnﬂtnlmﬁwamrétrlﬂuocetm: acidet BPI5%NE) chl ori de) Mass

M SF‘%}?r“”Hs fé#ln%mf%oa%%ﬁ@w&"“{”yf) Erét? ﬁyl] 3-net hyl - 7- (

2- butyn 1-yl)-8- (3
am no- Ferldln yl)- xant hi ne- hydrochl oride (Carried

(ﬁﬁ)twa{?r (m@hwnwdmhzmdhnethoayhphemdhzmxpoetayj)-a methyl-7-(2-

ouffE EDSREs 2 @npﬂoe‘%“ﬁéﬁaf}f)?@?mﬁfﬁﬂﬁlﬁ' Refe o

MdssSipectrum EST Y Sz[=M2T MEH
1] (pk?gnzofEEran)-(}Z-yl ) met hyl ] Tg nmet hyl - 7- (2- butyn- 1-yl ) -

b
t
[
1-

8- ((R)-3-am no- pi per|d| n- 1-yl ) -xant hi ne Mass spectrum

- (185 bendBttran S4DpM S e @7 -tytyn -ty 8- 3aming.
piplen“dg( Imb);%gaﬁhmeyl 5 in thin e t Wt h

_(P@dé'cwﬁ ﬁﬁ@n@@? @@a%@bwﬁ 20 éc%nv h’é@ Fengethyl
7- (Qtﬁtﬂyhﬁleg)l)ng% é‘@* Wity l&ﬁ%rﬁéﬁo;}d%ﬁ%cﬁjoperm Hé} fﬂﬁmthme is

chl ori de/ /conc.” aque
tresteskwithy siftuonoadetisiacid immethyiene Ehibklle) 16 February 2007

8. (181 . - +
Ma%g{s[p%cfrﬂerbg.ﬁld} Hlli:"yﬁ? %Tlﬂlazol i n-2-yl]methyl}-3-nethy
7-(2- butyn 1-yl)-8- (3-ami no-pi perld
xanth i ne (Carrled out with

(178§ dp&(éﬁa@imqthylﬁwtwmrbhyarr@ihﬂ] Bﬂﬂﬁ%Wh%(%Tb@tmﬁﬂﬂ)rw
hyl ene

amFFiﬁ éﬁ:’e‘n’ﬁ rret‘@ érﬁhdc?lgn dg(g%hd%@aaés amonia = 90:10:0.1) .

{Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)

Rt value: 0.75 (aluminium oxide, methylene chloride/methanol = 10:1)

Mass spectrum (ESI"): m/z = 486 [M+H]"

(179) 1-[(benzofuran-2-yl)methyl]-3-methyi-7-(2-butyn-1-yl)-8-((R)-3-amino-
piperidin-1-yl)-xanthine
Mass spectrum (ESI*): m/z = 447 {M+H]"

(180) 1-{[4-{morpholin-4-yl}-quinazolin-2-ylimethyl}-3-methyl-7-(2-butyn-1-yl)-
8-(3-amino-piperidin-1-yl}-xanthine
{Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
Rs value: 0.45 (silica gel, methylene chloride/methanol/conc. aqueous .
~ammonia = 20:10:0.1)
~ Mass spectrum (ES_IJ'): lmlz_ = 544 [M+H]"




Mass spectrum (ESI'): miz = 542 [M+H]' (182) 16 February 2007
1-{[4- (pi perazi n=1-yl)-qui nazol i n-2-yl ] net hyl } - 3- net hy
-7-(2-butyn-1-yl)-8-
(3-am no-piperidin-1-yl)-xagyg hine (Carried out with
5-6 Misopropanolic hydrochloric acid in nethyl ene
e Rf val ue: 0.23 ilica gel, nethylene
(1&1&|10{[%@'139@@Wahul)qu@m@zohaqéryﬂm@thy&amﬁthyu%bytym ¥))-8-

= 543 [M+tH ' (183)
_ %mﬁ%%ﬁrrol | rgplmle) qui nazol i n-2-yl ] met hyl }-3-nmeth
(Catried-ouR witht y-6- M1§dnraﬁanohc hydrgchlonc ggld in n(qjethylene chrl]orlde)
- a - pi.peri di - xant hi ne rried out wt
Ry gee{% %365&"5@ sﬁgmﬂ %eov%faﬁ%/@eywwl/pﬁnwmwﬁe
ameibrfh a8 1043 pal ue: 0.50 (silica gel, nethylene
chlorlde/neth nol / conc. aqueous ammoni a = 90:10: 0. 1)
Mamwesbem(ﬁﬁh)(ﬁ&“)f“)@rwm] 528 [M+H] ' (184)
1-[ 2- (3- et hyl - 2- oxo- 2, 3-di hydr o- 1H benzoi m dazol - 4-yl
) - 2- oxo- et hyl ] - 3-
(1822&%{4 (6‘ ?azhﬁlﬂ%duMbiolﬁTQ ]ﬁi@tnﬂ}-aluﬁémyﬂmz%mw ~1%78-

I-ne rr| ed out wt Mi sopr opano |1 C
(3- wmeweadurt1-a8r>@n‘timnﬁet hyI ene chloride) Rf val ue:

(A SRS B HAET  SASES OB 3 rp
Ry va!ﬁ@EO pdK&llica GéBmethylene chloride/methanol/conc. aqueous

a/ano napht hal en-1-yl ) net hyI] 3-nmet hyl - 7- (2- buty
ammol‘ua;,F) @:PR)- 3- ani no- pi peri di n-1-yl) - xant hi ne Rf

i M LU A NN

Mass spectrum(ESl ): n12 = 482 [M+tH]' 16 February

1858 i i—yaﬁwwtwézme;wﬁmthgl Ry S (-8-
(3~5¥Htrﬁ60p|$ebib|h ‘ﬁy()g(anﬂ{méo pi peridin-1-yl)-xanthine

Carried out Wth 5-6 Misopropanolic hydrochloric
(Caaﬂqedj ouhwﬁththMw@pmpanohdé'yydrochlonc acid in methylene chloride)

R value: 0.50 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:0.1)
Mass spectrum (ESI™). m/z = 528 [M+H]J"

(184) 1-[2-(3-methyl-2-ox0-2,3-dihydro-1H-benzoimidazol-4-yl)-2-oxo-ethyl]-3-
methyl-7-(2-butyn-1-y!)-8-(3-amino-piperidin-1-yl)-xanthine

(Carried out with 5-8 M isopropanalic hydrochioric acid in methylene chloride)
Ry value: 0.43 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:1)

Mass spectrum (ESI'): m/z = 505 [M+H]'

(185) 1-[(4-cyano-naphthalen-1-yl)methyl]-3-methyl-7-(2-butyn-~1-yl)-8- ((R)-3—
amino-piperidin-1 -yl)-xanthine
Re value: 0.27 (silica gel, methylene chloride/methanol/conc. aqueous
- ammonia = 90:10:1) ' | | |
Mass spectrum (ESI): miz = 482 [M+H]'




Rf value: 0.37 (silica gel, methylene 16 February 2007
- chl ori de/ net hanol / conc. aqueous ammonia = 90:10: 1)

Mass spectrum (ESI'"): mz = 447 [MH ' (187)

1-[(8-mat hyl -i m dazo[ 1, 2- a]gyridin-2-yl)nethyl]-3-nmeth

2- but 1-
[) 73! umygo peridin- - xant hi ne Carried out
(180 intidaplt o IR BRI SV AU RToe T P ity 1-31)-8-(5-
an‘ﬁ% E}Heﬁeﬁ qwl)o*é,ﬁg%nel?f value: 0.46 (silica gel, B

I'ene chl or1 t hanol / conc. aqueous ammonia =

(Cmgdi@nﬁ)/vmbre&@ MpsogropaméliEShydrochibric acitbih rthM]ene(ét&&)de)
thyl -7-(2-buty

1-[ (4 'n-umazo - 2-yl ) et hyl

R falsty) 37Sfied ehitisthysis ShibiRe/ A analRoRE RIS | e

anPhdnidi=L§0:908)M i sopropanolic hydrochloric acid in
net hyl ene chl or| de) Rf value: 0.40 (silica gel,

Masstspgtisnm (E810r e/t hEvisH]'conc. aqueous ammonia =
90:10: 0.1) Mass spectrum(ESl +): mz = 474 [ MH]'
(189) 1- ( 2- phenyl oxo-et hyl)-3-nethyl-7-((2)-2-buten-

(1817)ML[txs&ét?Eaimnagzomlzogrpxﬂumé—ywheet ];31?1'1élﬁym2—butyn -1-
spectrum
y|)-§E)([3(QInW@rM§$%9dkﬁlu1-nfB’r)iEWﬂBﬂ?I)mst hyl ] - 3- met hyl - 7- ( 2- buty

g K2 LSS PAg o ey ovors
Ry vasludaw) 46 ¢silibh gel teéthiplcharsloritdimbtharldiesns RRaigous

%‘ )i Mz =488 [ MrH + (191)
am C["C% Mm% H&AY - qui nol i n- 8- yI)rrethyI] 3-nmet hyl - 7-(2-buty
Ma@s%Pfébt)rurﬁ E@*)amlﬂaiﬁﬁ Ln 1-yi)-xanthine x

uor oaceti'c acid 0.20 (silica gel, ethyl
acet at e/ net hanol = 1:1) Nhss spectrum (ESI +) : mz =

(1885 3-td5hino-quinazofin 2-yimethyl 3 metiy - E20dtyn ™ 91)-8-(3-
amino-piperidin-1-yl)-xanthine '

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chioride)
Ry value: 0.40 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:0.1)

Mass spectrum (ESI*): m/z = 474 [M+H]"

(189) 1-(2-phenyl-2-oxo-ethyi)-3-methyl-7-((Z)-2-buten-1-yi)-8-(3-amino-
piperidin-1-yl)-xanthine |
Mass spectrum (ESI"): m/z = 437 [M+H]"

(190) 1-[(8-methoxy-quinolin-5-y)methyl}-3-methyl-7-(2-butyn-1-yl)-8-(3-
amino-piperidin-1-yl)-xanthine x 2 trifluoroacetic acid

Ri value: 0.45 (silica gel, methylene chloride/methanol = 5:1)

Mass spectrum (ESI"): m/z = 488 [M+H]"

(191) 1- [(5—methoxy-qumolln B-yl)methy!] 3-methyl-7-(2-butyn- 1—yl) ~8-(3-
- amino-piperidin- 1—yl)nxanthlne x trifluoroacetic acid

" Ryvalue: 0.20 (silica gel, ethy! acetate/methanol = 1:1)

Mass spectrum (ESI"): m/z = 488 [M+H]*




(192) ' 16 February 2007

1-[ (4- phenyl - qui nazol i n-2-yl ) et hyl ] - 3- net hyl - 7- ( 2- but
yn-1-yl)-8-(3- am no-piperidin-1-yl)-xanthine (Carried
out with 5-6 M isopropanoljimg hydrochloric acid in

met hyl ene chloride) Rf value: 0.60 (silica gel,

net hyl ene chl ori de/ net hanol / conc. aqueous ammonia =
90:10:1) Mass spectrum (ESI'): mz = 535 [ MtH]' (193)

‘ o ) TR | 13- h
(19}%)[1%@%&?%@1&?9@@{2@9@%@5%éiﬁyﬁ?y(b)ﬂl}?;‘jﬁl%ﬁl)-é"-(ﬁ-et
amlmﬂ}pmqmdlnudwh)—)iar)thhexant hine (Carried out with 5-6 M
(Cé{?l%@ ng\ﬂﬁ)'bé %ﬁ%gé&ggég@bchy%gmgﬁ%gg}d metﬁyl(ezarrllle%rhllo(jlrge e)
I 1
R ghLer 090 GRCbpg e ne SR it

ammgnia =c§&n8phopyl - qui nazol i n-4-yl ) net hyl ] - 3-met hyl - 7- [

e _ +
Ma%%)s%fsh&}ﬁ @ssﬁfsaf‘l{ﬁi‘n%:’isp['\é%'#] di n-1-yl ) - xant hi ne
(Carrl ed out wWth 5-6 Misopropanolic hydrochloric
t hyl ene chloride) Rf value: 0.55

(1 9@9 éd&?m@bﬂ*na%ﬂé@ piRyEdingd-g)methydl-3-metivdr £3-butyn-1-

t t d = 50:50:1
V)-BRLAR I bpERL BV Dpntine 2 29°€1 e (105) :
(Caﬁ'rledommtﬂl @Bdﬁyéomdlbaﬂdllc?nym&bélﬁbnﬂ atid-im wistRylén¥ Ichidpide)

xant hi ne x

R éﬁ@l%%gg&@@ gel. gééfgiﬂgﬁs %@i@(mgtha(@épooe AYULOUS 463

am E ( (ﬁ)rre hyI am nocar bonyl)rret hyl am no] - phenyl }-2-0
Mas&saedylum (ESI"): m/z = 461 [M+H]"
met hyl -7- ((E) - 2- buten-1-yl)-8-((R) -3-am no-pi peridin-1
-yl)-xanthine Rf value: 0.52 (ready-nade reversed

(19n§1 aq@ Eyﬁop&o%@qﬁuﬁazw al(’y))metﬁﬂ?sorﬂbfﬁy! ngﬁ"t@#(gdr’)ﬁenten-h

| uor oacetic acid Mass sp

yl)mggvih&(awﬁmirszalp[emm-y()1>91n)thme

:(C#%énffﬁéwﬁﬁ?‘%g hﬁ’lﬁ%p?é’ﬁjzfnolr% 'ﬁFyHPoc%%rfg g&é in metl¥yléne cﬁfc(:\nde)
Ry \(ahjéltﬁ 55 (rbawhl)mﬁdé ZeIE &P phaeTLd plate (B MeeR), hi ne 16
acetonltrhje/\n}éterl tnfluoroacetic acid = 50:50:1) '

- Mass spectrum (ESI*): m/z = 527 [M+H]*

(195) 1 ~(2-oxo-4-phenyl-butyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-~
- piperidin-1-yl)-xanthine x triflucroacetic acid
Mass spectrum (ESI*): m/z = 463 [M+H]"

- (196} 1-(2-{2-[(methylaminocarbonyl)methylamino]-phenyl}-2-oxo-ethyl)-3-
methyi—?-((E)~2-—buten-1-yi)—8—((R)—3-amino-piperidin—1-yI)-xanthine

Rs value: 0.52 (ready-made reversed phase TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:0.1)

Mass spectrum (ESI™): m/z = 523 [M+H]"

(197) 1-[2-(2-oxo-2,3-dihydro-1H-benzoimidazol-4-yl)-2- oxo—ethyl] 3—methyi-7-'
(2-butyn-1- yl)—8 (3 amlno-p|pend|n 1-yi)—xanth|ne '




171 Rf value: 0.40 (silica gel, methylene 16 February 2007
chl ori de/ met hanol / conc. aqueous ammonia = 90:10: 1)
Mass spectrum (ESI'): mz = 491 [MH]' (198)
- 1-[(3-di ffuoronet hyl -i soquinpl i n-1-yl) et hyl ] - 3- net hyl
-7-(2-butyn-1-yl)-8- (3-am no-piperidin-1-yl)-xanthine
X {ur i_flé%g( g_aceti c acid Rf value: 0.75 (silica gel,
Ry yalugy Pébk(siice el qaethwlangeftiorde/methan CSPRERIUST
anffiShja)s org: 5 508 [MrH' (199)
1-12-(2, 2-di ffuoro-benzo[ 1, SJ di oxol - 4-yl)-2-oxo-et hyl ]
Masg-spechym (ESI2): m/z = 491 [M+H]
butyn-1-yl)-8-((R)-3-an no-pi peridin-1-yl)-xanthine
(Carried out with 5-6 M i sopropanolic hydrochloric
198y (B YR BB A-i hIRE) - B0 (4 Huh £ 3-vi)-8-
( ?eal_, [(m_st hyl ene chllidﬂugé?lﬁn‘g? Qrﬁﬁta{ggﬁye@&ﬁgég?dwﬁq yl) 8
(3-amingrpipetdys 14 @ thinesstrfluonaastic@ER ' ): m z = 515

Re WFF”M&?(%@% 9] qasthylens chiotde/methana) ) Mdhyi 1 - 3- net h

Magk specBubiBS1H)im/z = 508 [M+H]"
yl')-8-(3-am no)-pi peri di {n-l-g/l )-xanthine Rf-Wet: 0.45
(silica gel, nmethylene chloride/nmethanol/conc. aqueous

(1gt@mg?i-é(zz-gqr;%%folBéﬂu}o[W%ﬁﬁio§<8F-Si-\ﬁ)@o&&%‘tﬁQi]'-s-%éthﬁi?%-
- butyn{yl}-B-@R)H3Fdraimoepiperidial 1-yBhadintae - 4- y| ) - 2- oxo- et hyl |

- 3- thI.-7-%-. . . _ .
(C3 U?gr%_-ui-x‘sﬁh)ﬁ- %{‘ issprapaprlichysirpehlpas Acid-ip methyleniatdoride)
Rr e 0.80 (G Peh Iranpehle oo Raaetid oy Bt Mllephs” |
ammcmi5=[9ﬂe4l-lp.5)_( 202) o
Ma%%%g'fgl?rtgﬂfﬁ‘){"m .7551%%[135’ ﬁf]f}hf‘yr idin-2-yl)nmethyl]-3-neth

yl)-8-(3-am no-piperidin-1-yl)-xanthine (Carried out

i -6 M isopropanolic hydrochloric acid in

with 5
- (20 H{#-meshytimigazel), 2-alpysidingky)mes §/ i3 metop- 5 &2-butyn-1-
_Aekl e.:chl. aridel | | /cony aqueous anmonia =
y) ggé%@?e%é%é&épﬂ@ﬁ% 1'): mz = 461 [ M-H '
Re-Wet: 0.45 (silica gel, methylene chioride/methanol/conc. aqueous ammonia
=090:10:1)
- Mass spectrum (ESI"): m/z = 461 [M+H]*

(201) 1-[2-(2,2-difluoro-benzo[1,3]dioxol-4-yl)-2-oxo-ethyl]-3-methyl-7-(2-
butyn-1-y1)-8-((S)-3-amino-piperidin-1-yi)-xanthine

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
Mass spectrum (ESI'): m/z = 515 [M+H]"

(202) 1-{(5-methyl-imidazo[1 ,2—a]pyridin-2»yl)methyl]—3-methyl-7-(2—butyn—1 -
yh)-8-(3-amino-piperidin-1-y)-xanthine

(Carried out with 5-6 M isopropanolic hydrochloric acid in m'ethylene chloride)
Ry value: 0.53 (silica gel, methylene chioride/méthanol/con_c. aqueous
ammonia = 90:10:1) | R

Mass spectrum (ESI"). m/z = 461 [M+H]*




16 February 2007 172 (203) 16 February 2007

1-[(6-nmethyl -imdazo[ 1, 2-a] pyridin-2-yl)nmethyl]-3-neth
-7-(2-butyn-1-

yl)-8-(3-am no-pi peridin-1nl)-xanthine (Carried out

with 5-6 Misopropanolic hydrochloric acid in

(2(2%t hﬁ(é} ett‘nggi'nisriazdﬁ} 2" aﬁ%xgqm%ﬁlﬁwg Qyﬂ%neﬁh&ﬁ%&-gaan 1-

yl)%({scéntmﬂgpbnamﬂ%%ﬁtrﬁn@] pyridin-2-yl)methyl]-3-neth
| -7- d%lwn_ - (3-am no-piperid

(Carﬂedqut )Mltkl BVl ﬂ@[{f omm!@dn@wch}mma@d dén methylene chloride)

ochloric acid in nmethylene chloride)
Mel@%ﬂ;(ﬁé@q #11%%(1 204C Mass spectrum (ESI+): mz =
Ma@g'ép[eMrlhh*(E(SZTﬁhﬂz 461 HI\/’HH]+

1-1(4- |sopropyl gui nazol i n-2-yl)nethyl]-3-nethyl -7-(2-
butyn- 1- yI) 8- (3- am no-pi peridin-1-yl)-xanthine

COALNS S P80 BFASRY 1S AR L1
yl)-8e(3; ammbhmben@:nmyk)ncadﬂilmt hanol / conc. aqueous
(Cerr%a“oy?(vgb%%m|sopr2)panoﬁ|c hsﬁiroch!onc E lfn methgdene cﬁlorlde)
Meitn{g(ﬁolﬁt' thﬂmm@cbenzo[ 1, 4] di oxi n-6-yl ) net hyl ] - 3- net hyl
butyn-1-yl)- 8-(3-am no-piperid
Masasmeyﬂrgmxﬁﬁﬁ*ﬁlmxézecf@ﬁr[n\kld-ﬂaut wth 5-6 M

i sopropanolic hydrochloric acid in nethylene chloride)
Rf value: 0.65 (silica gel, nethylene

T c L et
amgnc[ I?'ll?eﬁ@lﬂhwl)ixﬁnlmml - 2- yI ) met hyl ] - 3- et hyl - 7- (2- but yn

(catigt ol ih -G Rpronanclic ysrostiar rﬁ*ca%"t s shiprice)

Ry wlmdzt 156 (Miczsgel mmﬂbn@ chmuﬁenﬁémbh@i/@mai agleous
nmet h Iene chl ori de) val ue:- 0.60 (silica gel,

am Fetfe! BRI grl de/ net hanol / conc. aqueous anmonia =
Mad9spletldm (ESI*): m/z = 501 [M+H]"

(206) 1-[(2,3-dihydro-benzo[1,4]dioxin-6-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-
8-(3-amino-piperidin-1-yl)-xanthine

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
Ry value: 0.65 (silica gel, methylene chloride/methanoliconc. aqueous
ammonia = 90:10:1) | |

Mass spectrum (ESI*): m/z = 465 [M+H]"

(207) 1-{(1-methyl-1H-indol-2-yl)methyl}-3-methyl-7-(2-butyn-1-yl)-8-(3-amino-
- piperidin-1-yl)-xanthine-hydrochloride

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chioride)
Rs value:; 0.60 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:1) |

Mass spectrum (ESI*): m/z = 460 [M+H]"




Mass spectrum (ESI+): mz = 460 [ M-H + 16 Febr @Fgbruary 2067

2007 173 (208)

1-[(qui nolin-3-yl)nethyl]-3-methyl-7-(2-butyn-1-yl)-8-
(3-am no-piperidin- 1-yl)-xanthine (Carried out with
5-6 M isopropanolic hydrochloric acid in nethylene

Jeli: A B S LT egtqﬁ?o Bl dl %’G‘*']Fb?@eilﬁ’”“

1 Wﬁéntﬁﬁ%ﬂt rum (ESI +): mz = 458 [ MtH + (209)
(3-phenyl -im dazo[ 1, 2-a] pyridin-2-yl )methyl ] - 3-met h
(Cgmeﬁ qut-with §+6 Misgprppancli: hydronblopicigeet indnethylene chioride)

Re VB B e S b Rl hiGiefMaiRanki foPenauans:  de)

anﬁ%owalmgg 10:39) (silica gel, nethylene
chl oride/ net hanol /conc. aqueous ammonia = 90:10:1)

Maggspeshum (E9h | pezA 45 {M+H]'523 [ MrH] + (210)

1-[ (1Hindol - 2-yl ) et hyl ] - 3- net hyl - 7- (2- butyn-1-yl ) - 8-
(3-am no-pi peridin- 1-yl)-xanthi ne-hydrochl oride Rf
(2081 E3-phebyl-nidhrofd, Ba]pyridit 2yt)atethyl]-3- methyi 7—(2 butyn-1-
L35” de/ net h noI/ onc aqueous anmmonia = !s

Vil a@ﬁ&?lﬂ?ﬁﬁ )Xa ine = 446 [M+H]+ (211)
t
(Cém[ea cﬁ.&ﬁ@ %’Iﬂqs#rﬁgén& f% aﬁl rﬂgﬂhyl%agrzcﬂ%ﬁ

n-1- - am I peri hi'ne
Ry maltJe:/\Dlﬁlﬂ (§+Ilﬁa gel, anahmmwhimdalmeﬂmmﬂlcbnc aa U dus

nmet h SE(Z @ﬂoride) Rf value: 0.60 (silica gel,
anmpeny I" Jori de/ met hanol / conc. aqueous anmoni a =

mMMES S Rge Y cmz 485 [ MrH + (212
Ma‘%_g[s %Cﬁgt hoxy-i gggwgry}%gl &Eﬁgrg/l ) met hyI ]-3- Eret ;ﬂyl (7-(22 b

utyn-1-yl)-8-(3- am no-piperidin-1-yl)-xanthine x
1) it1%f@ﬁ@@@%—gﬁﬁn%gyﬂ}é%%@!%t%_gyﬁ%-{—‘i’/i)l-é-&?-a%?rllo-piperidin-
1-yl)-xanthine-hydrochloride
Ry value: 0.55 (silica gel, methylene chloridélmethanollconc. aqueous
ammonia = 90:10:1)
Mass spectrum (ESI™): m/z = 446 [M+H]"

(211) 1-{2-(naphthalen-1-yl)-2-oxo-ethyl]-3-methyl-7-(2-butyn-1-yl)-8-(3-
amino-piperidin-1-yl)-xanthine
(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)

. Ryvalue: 0.60 (silica gel, methylene chloride/methanol/conc. aqueous

ammonia = 90:10:1)
‘Mass spectrum (ESI*): m/z = 485 [M+H]"

(212) 1-[(5-methoxy-isoquinolin-8-ylmethyl]-3-methyl-7-(2-butyn-1-y1)-8-(3-
amino-piperidin-1-yl)-xanthine x triffuoroacetic acid

Ry value: 0.50 (silica gel, methylene chloride/methanol = 5:1)

Mass spectrum (ESI"): m/z = 488 [M+H]*

'(213)1 -{[1-(1-cyano-1- methyl-ethyi) isoquinolin- 3-y!]methyl}-3-methyl-7—(2-
butyn- 1-y1) 8- (3—am|no-p|pendm 1-y|)-xanth|ne o




Mass spectrum (ESI+): mz = 488 [ M+tH + (213) 16 February 2007
1-{[1- (1-cyano- 1- net hyl - et hyl ) -i soqui nol i n- 3-yl ] net hyl
}-3-nethyl-7-(2-
butyn-1-yl)-8-(3-am no- pi pefdi n-1-yl)-xant hi ne 16

February 2007 174 (Carried out with 5-6 M

I sopropanol ic hydrochloric acid in nmethylene chloride)

(Cagrieghputavitn5SSM isepepanalie hydipshlosig asidisamethylgnesghloride)

R4 015 e PRI Al ThG MabBETRRAT 0510

acétohitritsyaaterhirifloe@aobto gkidst 5PIH0: By met hyl - 7- (2- but yn- 1-

e -1-yl)-xant hi ne x
Ma{s[s)squyg' &*SI 1:"5/6? g%\%ﬂ@ it?ﬂe) Mass spectrum
(ESI+): mz = 459 [M+H + (215) 1-[(1
H benzoi m dazol - 2-yl ) net hyl ] - 3- net hyl - 7- (2- but yn- 1-yl)

(2191 (Q—avﬂnuimirm gephieay hethyi) 3-methylhi-(i2 butyn-1-yl)-8-(3-amino-
p[p{eﬁlgﬂ ioroac |i1e )%ﬁijﬂHg%\c/%sp?atl(?%%% (Ié}g]ncl%reg mz = 447
Mddstmthum GEGIO V- iz 4@@5%4—@* 3-met hyl -7-(2-butyn-1-yl)

(3-am no- pi peri di n- xant hi ne Mass spectrum
(ESI+) mz = 461 [ MrH + (217)

el r&tﬁe%g'z?bd%e%@%!sé%ﬂ% T e Erattho-

pipefidin-i a)-easithimet:hiriflubrddcetiopepancl i ¢ hydrochl oric
acid in matEgI ene chl or| deh , Mass spectrum (ESI+): nfz
assggggc Iz oy = 447 [M+
1-[(2, 3-di net hyl - qui noxal i n-6-yl)nethyl]-3-nmethyl-7-(2
-butyn-1-yl)-8-(3- am no-piperid in-1-yl)-xanthine

(218Fr( 1-evetbyk-1 !vﬂitidmzﬁlfﬁldNkblsbgt)n@lnyﬂ]-BanéinMthﬂtym1 -yl)-8-

3aC|d in n:ethx ?) rﬁ{:ﬂ oride) Rf value: 0.50 (silica

( ﬁg'no'ﬁﬁ’ceﬁﬂdl'rb FHABPGe/ et hanol / conc. aqueous

Mag @bﬁum I!L)Orrgz]:)zté"ﬁﬁ\mﬂ]i”ea rum (ESI+): nmlz = 487
(M) (219) -] (2-methyl -1 -

H benzoi m dazol - 5-yl ) net hyl ] - 3-nethyl - 7-(2- butyn-1-yl)

(2 1’7? 1-[(4-phenyl-quinazolin-2-yl)methyl}-3-methyl-7-(2-butyn-1-y1)-8-((R)-3-
amino-piperidin-1-yl)-xanthine

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
Mass spectrum (ESI"): m/z = 535 [M+H]"

(218) 1-[(2,3-dimethyl-quinoxalin-6-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-(3-
amino-piperidin-1-yl)-xanthine '
(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)

R¢ value: 0.50 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:0.1)
Mass spectrum (ESI"): m/z = 487 [M+H]"

(219) 1-[(2-methyl-1H- benzmmIdazo!-5~yl)methyl] 3-methyl-7-(2-butyn-1-yl)-8-
(3-amino-plper|d|n -1-yl)}-xanthine

R; value: 0.35 (silica gel, methylene chlondelmethanollconc aqueous
ammonia =80:10:0.1)
- Mass spectrum (ESI"): m/z = 461 [M+H]*




( 3- ami no- pi peridin-1-yl)-xanthine Rf val ue: 0.3%February 2007
(silica gel, nethylene chloride/nethanol/conc. aqueous

- anmoni a =90: 10: 0.1) Mass spectrum (ESI+): mz = 461
[ MPkH] + 16 February 2007 7% (220)
1-[ (4- phenyl - qui nazol i n-2-yl ) met hyl ] - 3- net hyl - 7- ( 2- but
yn-1-yl)-8-((S)-3- am no- pi peridin-1-yl)-xanthine
(Carried out with 5-6 M i sopropanolic hydrochloric

(223}5ig%&%ﬁ#l%(i@%%lﬁ]bi-%H&aytl-é@ﬁétwp?-‘iifb%wr(-E%)I)'-é-i((sﬂji@-
aming-pipegidimblyi)xaditlyine] - 2- oxo- et hyl ] - 3- et hyl - 7- (2- but yn

-1-yl)-8-(3:am,r t.h (Ca d.
ittt ik 8RB BE o AR R R i)
Ma@sgt weEOM EHIOF hiiex 53 (alpe: 0.48 (silica gel,

yl ene chlorlde/nethanol conc aqueous anmonia =

90 10:1) Mass spectrum (ESI'): mz = 486 [ MtH]' (222)
(2#1)§(%E@Hﬁ-io”i$ é(“-}é’t-] -5 oko b3 ity l- ?J(EM% byl k!

- pipestiiat-Yhwanttiing 3- am no- pi peri di n- 1-yl) - xant hi ne x
trifluoroacetic acid Rf value: 0.25 (alum nium oxide,

(Cargied Uk Mathb M isppraranalicdlydeoghioriq abifia satpdeng ahioride)

Rr{aifb- 0 48 o gl %%f&&*?,‘@éhﬁ"?gém%“mOL!saﬁ? aqueous )

ametdryda}=—91} m&ﬂmyl
2- but Lperidin-1-yl)-xanthine x
?lSPPE méé; d‘aﬁ‘fwﬂﬁt 0.50 (al um ni um oxi de,
nmet hyl ene chI or| de/ met hanol = 20:1) Mass spectrum

(ESI"): mz = 490 [MrH ' (224) 1-[2-(1
(228) nF{@n-damtr)yl-ﬁbdthydrmﬁmzpmwM)Tn@thywmmmdsﬂ -8

= GO R-Gmgl :
bulybr - A Gea RS hedhe Yhrar b wafrereditacds o eous
Rs @eﬂNEQﬂ;D.QS TaRBiidRirldxiNBShetigshd BRlofiESimathafdiz= 20454
Magss s;“ectrum (ESI"): m/z = 476 [M+H]" |

(223) 14(3,4-dimethyl-5,6,7,8-tetrahydro-isoquinolin-1-yl)methyi}-3-methyl-7-
(2-butyn-1-yl)-8-(3-amino-piperidin-1-yl)-xanthine x triflucroacetic acid

Rt value: 0.50 (aluminium oxide, methylene chlorldelmethanol 20:1)

Mass spectrum (ESI): m/z = 490 [M+H]"

(224) 1-[2-(1H-indol-4-yl)-2-oxo-ethyl]-3-methyl-7-(2-butyn-1-yl)-8-(3-amino-
piperidin-1-yl)-xanthine

R value: 0.52 (silica gel, methylene chloride/methanol/conc. aqueous

. ammonia = 90:10:1)

- Mass spectrum (ESI'): m/z = 474 [M+H]"

(225) 1-{(1H-benzoimidazol-5-yl)methyl]-3- methyl-7-(2- butyn 1-yl)-8- (3-ammo—-
_' piperidin-1-yl)-xanthine

| R¢ value: 0.50 (silica gel, methylene chloridelmeth'anqllconc. aqueous
ammonia = 90:10:1) | "

Mass spectrum (ESI'): m/z = 447 [M+H]"




(225) 16 February 2007
1-[ (1H benzoi m dazol - 5-yl ) net hyl ] - 3- met hyl - 7- ( 2- but yn-
1-yl)-8-(3-amino piperid in-1-yl)-xanthine Rf val ue:
0.50 (silica gel, nethylenegr&hl ori de/ nmet hanol / conc.
aqueous ammonia = 90:10:1) Mass spectrum (ESI'): mz
= 447 [MrH ' 16 February 2007 176 (226)

1 [ (pyrazol o[ 1, 5-a] pyri di n- 2 yI)rrethyI] 3-met hyl - 7-(2-

ﬂnp%a‘ébiot%céﬁﬁyﬁam@y Sopr .Pnémg:'? (XBIAAG)-8-(3-

riied out Wt panol | dro
anam-olpaﬁldmﬂFW) -garthite ori de) Rf val ue: O 47 (silica

(C4fien A8 v S SoRiopa o B PR e iR SR A HipRRng gploride)
Rs [/M!JH] @4(72%711}:3 el, methylene chloride/methanol/conc. aqueous

net oxo 2-di hydro-qui nolin-6-yl)nmethyl]-3
amm%filﬁ)ﬂ 9GP

m pgfd di n-1-yl)-xant hine
‘ M#%asﬁ%ic?argmo{ﬁémf ?rI'ﬁS ﬁt;‘(l?7l\/ﬁ\|/| !)ropanol i ¢ hydrochloric
‘aci d |n methylene chloride) Rf value: O40(S|I|ca
agueo

ST e 0] Sty BBty T eyl B42-

b”{i’?{%ﬁqu@??%’?% Redn-1 ) XantBing 1 ) et hyl ] - 3- met hyl -

(Celgftiéd ot yritha! 5-f25I3M |§e|c|)rOBamhcrio,=qmoq:fdolnd an:dhnyheﬂwmmbmhltmde)
. ). | ene

Ry 40 (A b mebiErd e bR me R cane. amenysy)

amw‘ﬁﬁﬁa&mﬂwm (ESI+): mZ = 474 [MrH + (229)
(2,3,8-trimethyl -qui noxalln 6-yl) et hyl ] - 3-met hyl -

MaS(snggtrym(E«‘-‘;JT)) a8z A8l pi peri di n- 1-yl ) - xant hi ne
(Carried out with 5-6 Misopropanolic hydrochloric
acid in nethylene chloride) Rf value: 0.37 (silica

(2283 11 [(Zreiby, Elmﬁhﬁhbﬂmuftﬂ/n@-ybﬁ@zﬂh/lpgﬁﬁeth?ﬂﬂ%@wtyn 1-yl)-8-
| (3-§nr?§1°on;'ofiloeﬁdﬁqo1-yi)-xanthme

Rs value: 0.23 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:1)

~ Mass spectrum (ESI*): m/z = 474 [M+H]"

(229) 1-(2,3,8-trimethyl-quinoxalin-6-yhmethyl}-3-methyl-7-(2-butyn-1-yl)-8-(3-
amino-piperidin-1-yl)-xanthine

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
R'f value: 0.37 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:1)

Mass spectrum (ESI™): m/z = 501 [M+H]"

- {230) 1—[(B-methyl-quinoxalih~6~yl)methyl]-S-methyl—7—(2-butyn—1-yl)-8—(3— '
amino-piperidin-1-yl)-xanthine

(Carried out with 5-8 M isopropanolic hydrochloric acid in methylene chloride)
Rs value: 0.35 (silica gel, methylene chioride/methanol/conc. aqueous
ammonia = 90:10:1) |

~ Mass spectrum (EST): m/z = 473 [M+H]*




Mass spectrum (ESI+): miz = 501 [ M+H] + (230) 16 February 2007
1-[ (8- net hyl - qui noxal i n-6-yl) et hyl ] - 3- net hyl - 7- ( 2- but
yn-1-yl)-8-(3- am no-piperid in-1-yl)-xanthine

(Carried out with 5-6 M siopropanolic hydrochloric

acid in nethylene chloride) Rf value: 0.35 (silica

gel, nethyl ene chloride/ methanol/conc. aqueous

ammni a = 90: 10: 1) Mass spectrun1(ESI+)' mz = 473

(251\1“11}# Aéthﬁﬁ_ﬁ%ﬁ#ﬂ%nﬁ?%)n}étﬁ}?q Hi]y]l 742 but¥1n1 §-£3but

arryrrrp Digﬂl'bdir&'lﬂ(i)xmﬂﬁnﬁo pi perid in-1-yl)-xant h i ne

(OATRY VB ool aPRBEh el eghlleRe orce
Ry (aleadp 55Gisaderiieatviiiad phbse TG bRité Ee. MBF(SRB‘

acetonitrile/water/ trifluoroacetic acid = 50: 50 1)

- acqmpeiriefuater/driflygropcetic agid =5a89: Dw+H ' (232)

+nol 1-vyl thyl]-3-neth
MaslSr s RS PRy OYrd ARAHITOL ISy et Y - S ety
in-1-yl)- xanthlne(Carrled out wwth 5-6 M :
- 34 Wl Biome' Gonathenasomupe i drdaaiy s G-
ter/ trifl t d
8 M ioprdel Glbbhiisg water | (1 566, 568 [ MiH "
(Ca(rz'ed)out with 56 M lsoproi:t)]anoilc hydrochI?nc acid in methylene chlorllde)
t - 7- -1- 1
R 1388 A0 At mate Favrsed pimss TG PRes 8- Naichb: 0. 31

acdtdhitrileAvatel/. tnﬂ(ﬁirﬂdé&l&%&@%@ gg/fyet hanol / conc. aqueous
ammni a = 90: 1) Mass spectrum(ESI ): mz = 437

Mag;msﬂpctr(uzdlE)Sl) m/z = 566, 568 [M+H]"
1-[ (4-difl uoronet hoxy-napht hal en- 1-yl ) net hyl ] - 3- et hyl

' -7-(2-butyn-1-yl)-

(238 ﬂ(@)pr%mwem?nmmtﬁym é ?Cﬂtﬁthéﬁel -8Y(8latiino0. 08
‘ 1 ca nmet hyl ene chlori t hanol / conc. aqueous
plpertdln 1-y|)-xanih| |

Ry value: 0.31 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:1)

Mass spectrum (ESIM): m/z = 437 [M+H]*

(234) 1-[(4-difluoromethoxy-naphthalen-1-y)methyl]-3-methyl-7-(2-butyn-1-yl)-
8-((R)-3-amino-piperidin-1-yl)-xanthine

Rs value: 0.08 (silica gel, methylene chloride/methanol/conc. aqueous

ammonia = 95:5:1)

Mass spectrum (ESI*): m/z = 523 [M+H]"

(235) 1-{2-(1H-indol-7-yl)-2-oxo-ethyl]-3-methyl-7-(2-butyn-1-y1)-8-(3-amino-
piperidin-1-yl)-xanthine x trifluoroacetic acid

'Ry vaiue: 0.46 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia ='90:10:1) |

- Mass spectrum (ESI): miz = 474 [M+H]*




amoni a = 95:5:1) Mass spectrum (ESI'): mz = @Bebruary 2007
I MeH " (235)

1-[2- (I Hindol -7-yl)-2-o0x0-ethyl]-3-nmethyl-7-(2-butyn-
1-yl)-8-(3-am no- piperidiirr8l-yl)-xanthi ne x
trifluoroacetic acid Rf value: 0.46 (silica gel,

B N T e

errg@Q/T) xah?ﬁméz%)
3-(2-njtro-phe Jpropen-1-yl]-3-methyl-7-(2
Masglﬁppﬁtrgt'.rWE)Slg (8z %ﬁ%ﬂ\ﬂbﬁberl di n-1-yl ) - xant hi ne Mass
spectrum (ESI+): mz 478 [ M+H + (237)
1- ((E) - 3-pent af | uorophenyl 2-propen-1-yl)-3-nmethyl-7-(

237 u((Fp-3dpettdfidbrop Reryin ef-ydiFnmbtini7- hoeyl)-8-
( l\/t;sg(((ggeipt'%”u?n E%’Il)?lw‘n pII'IJF@EEZSJYFl\/H-I—|] +w(2 g%lﬁtb ¥
(3-a0yRorpiRefidn- haprandien- 1- y1 ) net hyI] 3- met hyI 7-(2-buty

Ma%sjsplélzﬁrgr%g(g@g Fh/z [I\mﬁf“ di n-1-yl ) - xant hi ne Rf

hyl ene
chlorlde/nethanollconc aqueous ammonia = 90:10:1)

(233 A DS farhaRAy 1y D Petnyll- 3 ety 7- 3tk 1-yi)-8-(R)-3-

: t hyl }-3-net hyl - 7- ( 2-

amﬁ%}sﬁ?ﬁ?mﬂ%qa@?‘n&n?pl >r;eil di nrrel zl ) - xcgnt hi ne- hydr oc

Rt Vﬂlue 1 @88 (gitea gek thethylenttohidide/miethamol/ opan elqueocus
drochdé)o g acid in nmethylene chloride) Rf val ue:

am Qﬁa(’ L@/ de reversed phase TLC plate (E. Merck),

Ma8s epedirimi (ESIaings £ roacetic acid = 50:50:0.1)
I\/Iasts) spect(rum (ESI+): rr[imzw 500 [I\/H—|] + (240)

1- ({1-[ (et hyl am nocar bonyl ) met hyl ] -
<23§29?%Ef?%?¥%?%§thyﬁ:M@ﬁégﬁ@@%%-%;surasgyah%rme@yw%-xan
butyytH 1rg)-8-(Brarhinegsipaddihi Gyl)-xahthine-hydrochloride
(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chioride)
Ry value: 0.55 (ready-made reversed phase TL.C plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:0.1)

Mass spectrum (ESI*): m/z = 500 [M+H]"

(240} 1~({1-[(methylaminocarbonyl)methyl]-1H-benzoimidazol-2-ylimethyl)-3-
methyl-7-(2-butyn-1-yl)-8-(3-amino-piperidin-1-yl)-xanthine x trifluoroacetic
acid |

Mass spectrum (ESI"): m/z = 518 [M+H]"

(241) 1-{(1 —benzyl-1 H-benzoimidazol-2-yl)methyi]-3-methyl-7-(2-butyn-1-yl)-8-
= (3-amino-piperidin-1-yl)-xanthine

R value: 0.47 (ready-made reversed phase TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:0.1)

Mass spectrum (ESI"): miz = 537 [M+H]"

(242) 1-[{(benzooxazol-2-y)methyl}-3-methyl-7-(2- butyn 1-yl)-8- (3-am|no-
piperidin- 1-y§)-xanthme x trifluoroacetic acid




Mass spectrum (ESI+): mz = 518 [ MtH] + (241) 16 February 2007
1-[(1- benzyl -1 H benzoi m dazol - 2-yl ) et hyl ] - 3- met hyl - 7-
(2-butyn-1-yl)-8- (3-am no-piperidin-1-yl)-xanthine Rf

val ue: 0.47 (ready-nmade reyvessed phase TLC plate (E
Merck), acetonitrile/water/ trifluoroacetic acid =

50; 50: 0. 12 Mass spectrum (ESI+);. mz = 537 [ MkH] +
Rsvaley 0.50 (ready-made reversed phase TLC plate (E. Merck),

A A A O St X L1 1) wor oace |

e x trifluoroacetic
Mass shebbrufe (ESH):ym209748 [MIHRF val ue: 0.50 (ready- nade
reversed phase TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:0.1)

(2 1-![ (—g-g ﬁ?ﬁ?f) be%gﬁzﬁgzz (_J}i!- 2@{'&?!3%%%*% @ _-1 :)/-!)(_ %-(%-ut y
anmna-~pypgridia-(13y)-gamthnepi peri di n-1-yl ) - xant hi ne Rf val ue:
0.49 (r -made reversed phase TLC pl ate, (E. .Merck),

Realies D e et el e B RRRCH G Pl T Mogioso: 0. 15
achimtriRPRalcrm¥I(16®atktic Bbl =50%9:0.MH + (244)
1-[(3-met hyl -isoquinolin-1-yl)nmethyl]-3-nmethyl-7-(3-me
Massyspertiom EnSH): yni-= 493 [M+H¥
8- ((R)-3-am no-pi peridin-1-yl)-xanthine Rf value: 0.21
(silica gel, nethylene chloride/nethanol/conc. aqueous

(284 P[(BanethyPisbauihplivais ) ra gy} 3 meltinBI7+)3-nfstiayl = -B&8n-1-yl)-
| B-éﬁh{[%?tﬂ}ni%é?!ﬁ%efidimb-w%ﬁmin%- net hyl - 7- (2- butyn- 1-yl ) - 8-
el e S S A
anmrhonini=d@):10RF) val ue: 0.55 (silica gel, nethylene
G B s pdtss @ - SO0

(245) 1-{(quinolin-7-yhymethyl}-3-methyl-7-(2-butyn-1-yl}-8-(3-amino-piperidin-
1-yl)-xanthine

{Carried out with 5-6 M isopropanolic hydrochloric acid in methylene ch!oridé)_
R¢ value: 0.55 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:1)

Mass spectrum (ESI'): m/z = 458 [M+H]"

(246) 1-[([1,5]naphthyridin-2-yl)methyi]-3-methyi-7-(2-butyn-1-yl)-8-(3-amino-
piperidin-1-yl)-xanthine '

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
Ry value: 0.51 (silica gel, methylene chloride/methanol/conc. aqueous

> ammonia = 90:10:1)

Mass spectrum (ESI™): m/z = 459 [M+H]'

(247) 1-[(8-methyl-quinoxalin-6-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-
amino-piperidin-1-yl)-xanthine AR
(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)




(246) 16 February 2007

1-[ ([ 1, 5] napht hyri di n-2-yl ) met hyl | - 3- met hyl - 7- (2- but yn
-1-yl')-8-(3-am no- piperidin-1-yl)-xanthine (Carried
out with 5-6 M i sopropanoliigy hydrochloric acid in

met hyl ene chloride) Rf value: 0.51 (silica ge

met hyl ene chl ori de/ et hanol / conc. aqueous annnnla =

Ry wg:duqu 49 (nlisa 9§b ée@thukﬁn@mlqwdef H’ieéh&"Qi‘&'Q"F MYeOUs247)
l4yyqui noxal i n-6-yl) met hyl | - 3- net hyl - 7- (2- but

amil/nn({rﬁgy:‘@'gg'( R) -3- am no- pi peridi n-1-yl)-xant hi ne

- MaéE€apecedmaldSily tifz 547 MMsldPr opanol i ¢ hydrochl oric

acid in nethylene chloride) 16 February 2007 180 Rf

val ue: 0.49 (silica gel, nethylene

(24%2'1 qi2 d&- ﬁﬁﬁém?pgélﬁe%m e%%&ﬁyi[]-%'mmyw-(éz%t}ﬁﬂlw) -8-

ss spectrum = 473
((R);SEE(rBlr@ giperidimety)ixamthinexal i n- 6-yl ) net hyl ] - 3- net hyl -

- (.2- but yas: 1= %l.), - 8- . . :
(Capfigg St o8 itirapanalis ycrashlerie Asid iegpst -hal?HS&h'Of'de)
Re VAIb& 46 (Mits Qe @i@@tﬂ?lehé dISHRT RicthaolRehd. adueous

met hyl ene chloride) "Rf value: 0.46 (silica gel,

ammanid FéfB1@H) or i de/ met hanol / conc. aqueous anmonia =

t D mz = 501 [MeH' (249
Ma‘i’gﬁﬂf?iﬂ%q‘ 55 t)ﬁﬁ‘??d{én%ﬁ‘ﬁﬁ* )thyI]Z 3- et h£/| ;u(z(butg/n

-1-yl)-8-(3-am no- piperidin-1-yl)-xanthine (Carrl ed
out with 5-6 M.isopropanolic hydrochloric acid
(2481 (11 SlaatgRsine YIRE VA $rane By G- Gty 3 Wed-(3-amino-
; : de/ net h [/ =
pip R S Re O o (ESI ) - i 7 485 [MeH - (250)
(Catrigd piit Bjthdipathh ysdpdoparislic] Hydeotiylblie acidenhyéthyleh2-dnlnnde)

Rl B0 e Gl SansPiBan shidtidk/nebidiflepnt cadugds
amRinfy Lete1@:h) ori de)
Mass spectrum (ESI7): m/z = 459 [M+H]"

(250) 1-{([1,8]naphthyridin-2-yhmethyl]-3-methyl-7-(2-butyn-1 —yl)-8-(3~amino;

| piperidin-1-yl)}-xanthine

{Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
- Ry value: 0.45 (silica gel, methylene chioride/methanol/conc. aqueous
ammonia = 90:10:1)

Mass spectrum (ESI™): m/z = 459 [M+H]"

| (251) 1-{{4-fluoro-naphthalen-1-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-
amino-piperidin-1-yl)-xanthine

> (Carried out with 5-6 M lisopropanoiic hydrochloric acid in methylene chloride)
R¢ value: 0.50 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:1)

~ Mass spectrum (ESI"): m/z = 475 [M+H]"

(252) 1-[([1,5]naphthyridin- 2-y|)methyl] -3- methyl 7-(2- butyn 1-yl)-8-((R) -3-

' amlno piperidin- 1-y|)-xanth|ne .




Rf value: 0.45 (silica gel, nethylene
chl ori de/ met hanol / conc. aqueous ammonia = 90: 10: 1)
Mass spectrum (ESI'"): mz = 459 [MH]' (251)
1-[(4-fluoro-naphthal en-1-yBlnet hyl ] - 3- et hyl - 7- (2- but
yn-1-yl)-8-((R)-3- amino-piperid in-1-yl)-xanthine

(P bWl b M ot e PO AR e SRS Borc)
Masd Spéﬂihﬁﬁéﬁs%t‘rh}zﬂi uge/WRtH)anol / conc. aqueous
ammoni a = 1) Mass spectrum (ESI"): mz = 475

[ MeH " (252)

S S B PR A
métabk- B HhuBRPT-y IBY F)uamind-piptridim-H by pxdntMne

|sopropanollc hydrochl oric acid in nethyl ene chloride)
(Crerad ewlavith arf Wésvmjopmpﬂc bydeghjauegcid rpmeshylene chionde)

0x0- 2, 3-di hydr o- benzooxazol - 4-yl)-2-0
g i
Masst $pactiing 2280 ynizl= 06 {B-{]R) - 3- ani no- pi peri di n-1-yl)
-xanthine (Carried out with 5-6 M i sopropanolic
hydrochloric acid in nethylene chloride) Melting

(2%ﬁg(&ﬂl’?&rﬁ-é8ﬁo%ﬁ?—ﬁ%ﬁﬁﬁéﬂhvmiﬁé'tﬁﬂﬁ-@ﬂu@nQQQI)JthH}-ﬁ-
anﬂmﬁpﬂ'pqﬂq:&mmy!hmmtbm i n-6-yl)nethyl]-3-methyl-7-(2-but
(gt iyl o e Mironanpi BBkl fubaltifins eorde)
Rfagau@ orsm@m&wg@nem@mw&ﬁéi@h:on&é/rwahaﬁou&n%oa&éééwa

gel, nethyl ene chlori'de/ met hanol /conc. aqueous
anu"ﬁﬁm-a% 160t}10: 1) Mass spectrum (ESI+): mz = 535

M%ﬁeﬁ@fxﬁﬁ%ﬂ %Wllzdl ?%%WW met hyl ] -3-net hyl - 7- (2-buty

n-1-yl)-8-((R) -3- amino-pi peridin-1-yl)-xanthine
@4 Tl 5 Et@ﬁpmﬁgjl\)ﬂmesiﬁﬁi S PR A - S
amino-piperidin-1-yl)-xanthine
(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloridé)
R value: 0.52 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:1)
- Mass spectrum (ESI™): mfz = 459 [M+H]"

(256) 1-((E)-3-pentafluorophenyl-allyl)-3-methyl-7-(2-butyn-1-y1)-8-((R)-3-
amino-piperidin-1-yl)-xanthine
‘Mass spectrum (ESI): m/z = 523 [M+H]"

= (257) 1-[(E)-3-(2-trifluoromethyl-phenyl)-allyl}-3-methyl-7-(2-butyn- 1—y!) 8- ((R)
3-amino-piperidin-1-yl)-xanthine
‘Mass spectrum (ESI*): m/z = 501 [M+H]"

_ (258) 1-(E)-3-(3- tnﬂuoromethy! phenyl)-aliyi] 3-methyl-7-(2-butyn- 1-y|)-8 -((R)-
“3-amino- -piperidin-1-yl)- xanthme ' :

o Mass spectrum (ESi") mlz 501 [M+H]

16 February 2007




Rf value: 0.52 (silica gel, methylene 16 February 2007
chl ori de/ met hanol / conc. aqueous ammonia = 90:10: 1)

Mass spectrum (ESI+): mz = 459 [ MtH] + (256)

1- ((E) - 3- pent af | uor ophenyligal | yl' ) - 3-met hyl - 7- ( 2- but yn-
1-yl)-8-((R)-3- am no-pi peridin-1-yl)-xanthi ne Mass
spectrum (ESI+): mlz = 523 [ M+H] + (257)
1-[(E)-3-(2-trifluoromethyl - phenyl) - al IyI] 3- et hyl -

(25%%%@%@ 63;'653!"30&%“6&% %heng%tahl ﬂ -3- meth gcttn#tﬂn nE )38 ()(R)-
T WA T henyl )-al I yI - 3- et hyl -
Mags SHERAIERT: B¢ 0T BT oo per td ©

I n-1-yl)-xanthine Mass spectrum (ESI+): mz = 501
[ MtH + 16 February 2007 182 (259)
(260} [I([E) trifluctemethyil-issosirstling -yhimetwi])y 3-aretoylt Z-@2-hotvmy 1 -y§-8-

(RSt g Palal 40 YEbios frorgaRRiaaSect rum (esi- )

Maﬁ”é. specta®h (EMH m/t 26806 [M+H]
1-[(3-trifluoronethyl-isoqulnolin-1-yl)methyl]-3-nethy
-7-(2-butyn-1-yl)-8-

e A ST
3-aniidipiperidtini-)l -yl)-xanthine

1-[ (3-nethyl -isoquinolin-1-yl)nmethyl]-3-isopropyl-7-(2

-butyn-1-yl)-8-((R)- 3-am no-piperidin-1-yl)-xanthine
(26bf Pz methyisoquinoln SyDmehy S uarpeheny)- 1@ buyn 1)
- 8-((R)- SZa(rmfcch}pigeﬂdln-yI-W)-xanthme

8- ((R)-3-am no-pi peridin-1-yl)-xanthine (263)

1-[(3-nethyl -i soquinolin-1-yl)nethyl]-3-nethyl-7-(2-cy
(263& [Eﬁﬁ?étw |§0(§Lﬁnolﬁm1 %nﬁétﬁﬂ[-edh@ﬁ@f-yl()zycg@ﬁbfbéﬂﬁyl)-s (3-

rried out wt M i sopr opanol’i c ochloric
-ammmpeﬁdlne‘t-upw@m&laﬁl oride) Rf value: 0.51

(CofiSF S FRAR:H R BobFedtp ubistlloft Sgltmreigfedy ohjorice)

R¢ value: 0.51 (ready-made reversed phase TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:1)
Mass spectrum (ESI*): m/z = 535 [M+H]"

(264) 1-[(3-difluoromethyl-isoquinolin-1 -yl)methyl]-3-methyi-7-(2—butyn~1«yl)-8—
((R)-3-amino-piperidin-1-yl)-xanthine

Mass spectrum (ESI*): m/z = 508 [M+H]"

(265) 1-[(4-chloro-3-methoxy-isoquinolin-1-ylymethyl]-3-methyl-7-(2-butyn-1-

- = yI)-8-(3-amino-piperidin-1-yi)-xanthine

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chioride)
Mass spectrum (ESI"): m/z = 522, 524 [M+H]
Rs value: 0.40 (ready-made reversed phase TLC plate (E. Merck),

acetonitrile/water/ trifluoroacetic acid = 50:50:1)




Mass spectrum (ESI'): miz = 535 [ MtH]' (264) 16 February 2007
1-[(3-difluoromethyl -i soqui nolin-1-yl)nethyl]-3-nethyl
-7-(2-butyn-1-yl)-8- ((R-3-ami no-pi peri din
-1-y I)-xa nthi ne Masgggpectrum (ESI'): nmfz = 508
[M*H] (265)

1-[(4-chl oro-3-net hoxy-i soqui nol

(26 1oit4-hysainazging s JDty  ametyt 7@ e d g
am&BwidﬁP1 r%c)[ghdnéﬁing (Carried out with 5-6 M

I'SO anol rochloric acid in nethylene chl ori de)
(Cavkied cpedthruM éiﬁsrée)l ‘hydiachiori?dcidp24 [ MtH] ' Rf val ue:

R YO PED T SahBE P v R Bt STaae i Pite BEMBERS0: 1) 16
ac&%[% g@@fvx‘/%tgg(wflu&r%gcét%ﬁgéld 50:50:1)

OXy- qui nazol | n- 2-yl ) net hyl ] - 3- net hyl - 7- ( 2- but

Maga-spegtrim8(H37): etz rB0R Ppa+HHi n- 1-yl ) - xant hine (Carri ed
out with 1 Methereal hydrochloric acid) Rf val ue:

0.60 (ready-nmade reversed phase TLC plate (E. Merck),
(2675 QLRMISIPro Sy IvRY- g[l{natzbllﬁ-b%)”rﬁélﬁ??i33n@ﬁhﬂ—7;(725@utﬁﬁ~1lw) -8-

Mass spectrum
(3-anfinarpipssigiropyhosanilioenazol i n- 2- yl ) met hyl | - 3- net hyl -

(Cé{ ?8311%( W@nﬁl h)IYI %oéf%@%rﬂc I?\Arl? %Hgidig rﬂﬁthylene chlonde)

R¢ vauéf@mr(ﬁéad‘y rh\xadecrebéreedqamed‘umpm &) Meeckghl ori de)
val ue: y-made reversed phase TLC plate

aCfEtEn'WBM?” trlmpaﬁ@ttqw@m%@ épﬂ)t rifluoroacetic acid
Maﬁ%@) eeffur) (BG5S P e {4 )0 mz = 517 [MeH

1-[ (2- et hyl - benzot hi azol -6-yl )net hyl ]-3-methyl -7-(2-b

(2%% ale ik ez a SOk et 7 ARy Spes--

arrﬁ’tfd eﬁdlmﬁgy)b@gmh,ﬁgl oride) Melting point: 167C Mass
spectrum ( ESI mz = 478 [ M+H'

(Carrled out w:th 5-6 M isopropanolic hydrochloric acid in methylene chloride)

Melting point: 167°C

Mass spectrum (ESI*): m/z = 478 [M+H]"

- {269) 1-[{(3-phenyl-iscquinolin-1-yhmethyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-
amino-piperidin-1-yl}-xanthine
(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
Rs value: 0.45 (ready-made reversed phase TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:1)
Mass spectrum (ESI*): m/z = 534 [M+H]"

-2 (270) 1-[(4-phenyloxy-quinazolin-2-yl)methyl}-3-methyl-7-(2-butyn-1-yl}-8-(3-
amino-piperidin-1-yl)-xanthine
| (Carried out with 5-6 M isopropanclic hydrochloric acid in methylene chloride)
‘Re value: 0.60 (ready-made reversed phase TLC plate (E. Me.rck),_
 acetonitrile/water! trifluoroacetic acid = 50:50:1) |
Mass spectrum (ESI*): m/z = 551 [M+H]"




(269) 16 February 2007
1-[ (3-phenyl -i soqui nolin-1-yl)nethyl]-3-nethyl-7-(2-bu
tyn-1-yl)-8-((R)-3- am no-pi peridin-1-yl)-xanthine
(Carried out with 5-6 M i sppsopanolic hydrochloric

acid in nethylene chloride) Rf value: 0.45

_gread made reversed phase TLC plate (E. Merck),
(2&Bet-HArRhanyEavineaplin-2rimetbyBceiclaprapyhy -2-BobBat-v-8-(5-

. . mz =534 [MH " (270)
a%?}ﬁ%ﬁ@@%&%l 2zol i n-2-yl ) ret hyl ] - 3- net hyl - 7- ( 2-
(Cbtﬂesmodi with 58& K3soppanolic Rgdiodhiofic bicid ih-rHethlyineechioride)

Carried out with 5-6 Misopropanolic h drochl oric

Rfé(élt@ ﬂrﬂﬁr@?ﬂ?fv@w@ecn%fseﬁdqha%Twpi%e( . ggrek),

E. Merck
aceldr TR AGIcapee BBREE SOl © ot Y 50:b0: 1)
Madsssp et ( EMIESE%SGMM-I-FI]SM [ MFH ' 16 February

2007 184 (271)
1-[ (4- phenyl - qui nazol i n-2-yl ) et hyl ] -3-cycl opropyl -7-(

_(2?28211[@[113&%! ?sn%uﬁr%imﬂﬂ*/?lﬂ rgﬂppﬁr:y&?ﬁfoibgmzmwmh% -8-(3-

_ rrie Wi 't opaho ydrochloric
arranomlpeﬂdmﬂml) -sandhitiel ori de) Rf value: 0.45

(CHRER R SRS OpRRATE by ettt Skl gk °P}°"de
Ry Vari@ gwgéawp ~hiade rbverSed phaRITIdVpiHte gE 2Méick)
(3-net hyl -i soqui nol i n-1-yl) et hyl] - -cyclopropyl

ace@nﬂuteywatﬁrlytn)‘luwo@getnaacldo- P58 1)di n- 1- yI ) - xant hi ne
2 opanol i ¢ hydrochloric
Ma{asgfgéiﬁcﬁﬂ%{%yl ék@zcht?%érvb\éze?r Rf val ue: 0.55
(ready-nade reversed phase TLC plate (E. Merck),

etonitrile/water/ trifluoropacetic acid = 50 ? ](%
(RASIERaeny baipezpin 4 yhrethy aanetov] -2 bapay 1-y)-8

_ 1y ] l'in-4-yl)nethyl]-3-methyl - 7- (2- but
arrﬁn&% Eﬁgx I a'ﬂmﬁﬁ% pi peridin-1-yl)-xanthine (Carried
(Canmedeut twith 5—6NVI| isappopaacial hydrbghlpnc Abidrin enetoylénerchioride)
R¢ valueyb%% (rea héy ma(cjie reversed phase TLC plate (E. Merck),
‘acetonitrile/water/ trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI*): m/z = 535 [M+H]

(274) 1-[2-(2-methoxy-phenyl)-2-oxo-ethyl]-3-methyl-7-(2-butyn-1-yl)-8-(3-
amino-piperidin-1-yl}-xanthine

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
Ry value: 0.29 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:1)

Mass spectrum (ESI'): m/z = 465 [M+H]"

(275) 1-[2-(3-methoxy-phenyl)-2-oxo-ethyl]-3-methyl-7-(2-butyn-1-yl}-8-(3-
amino-piperidin-1-yl)-xanthine

{Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
R value: 0.27 (silica‘gel, methylene chloride/methanol/conc. ac}ueous _
ammonia = 90:10:1) -

Mass spectrum (ESI*): m/z = 465 [M+H]"




Rf value: 0.50 (ready-nade reversed phase TLC Hi Bghsuary 2007
~ (E. Merck), acetonitrile/water/ trifluoroacetic acid

= 50:50:1) Mass spectrum (ESI'"): mz = 535 [ M+tH]'

(274) 185

1-[ 2- (2- met hoxy- phenyl ) - 2- oxo- et hyl ] - 3- net hyl - 7- ( 2- but

yn-1-yl)-8-(3- am no-piperidin-1-yl)-xanthine (Carried

out with 5-6 Misopropanolic hydrochloric acid in

798 G B ook Sndf L7 bt 1
8-(g%- fi@nﬁr)to-lpmmsncﬁrp}dﬁyl)—uamth!fﬂ ): mz = 465 [I\/H-H] (275)

2
(cafried o b o & W rrea oI M osioys ped iR mative e kRidrdl)
R $itie vw b8 (Siti€a Yeli, %9%@%&1@%&@&%& %L@oua

nmet hyl ene chlorid val ue: (silica gel
ammurtiy FEKB1@HA) or i de/ met hanol /conc aqueous ammoni a =

Maggﬁ%%g&%}ﬂ%,»)s ct r%ﬁﬁir) mz = 465 [ MrH]' 16

1- [2 (3 trlfluoronethoxy phenyl ) - 2- oxo- et hyl ] - 3- net hyl

(273) o([a)(bmhém}héryar%@xpmthymsmthybmm@m OB HHR-But
I hyd hi d

amm ﬁlyég%&'\é‘c or | gm?gole Cval)/u:eoco grgl E:Sla|c: cal Sel
(nggédi ghimr&ams (V] ush;{rﬁml’itﬂndi coaitoriageiddn methylﬁna |(cgl7o;|)de)

SS Sspectrum +
Ri vialge: Q. @%,s rmgdw?vezsg akeﬁwm L @'%?iﬁ‘ 2- but yn-

I t hi

acehoidieidkériflior ol %'?EL%?’E‘BQ L R oehtori ¢
Nlaas spectumegERY ) emdz et 1o fMiedi]” Rf val ue: 0. 35

(ready- made reversed phase TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:1)

(27803 925BRREhYNBBHS-bko-ethy]-3-mdthyl- Mttlstityn-1-y1)-8-((R)-3-
amino-piperidin-1-yl)-xanthine o

(Carried out with 5-68 M isopropanolic hydrochloric acid in methylene chloride)
Rf value: 0.35 (ready-made reversed phase TLC plate (E. Merck), |
acetonitriie/water/ trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI): m/z = 511 [M+H]"

(279) 1-[2-(3-isopropyloxy-phenyl)-2-oxo-ethyl]-3-methyi-7-(2-butyn-1-yl)-8-
((R)-3-amino-piperidin-1-yl}-xanthine

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chioride)
R¢ value: 0.20 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:1)

Mass spectrum (ESI"): m/z = 493 [M+H]"

(280) 1-[(3-methyl-isoquinolin-1 -yl)methyl]-3-cyclopropyl-7-(2-butyn-1-yl)-8-
({R)-3-amino-piperidin-1-yl)-xanthine |
(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chioride)
Ry value: 0.50 (ready-made reversed phase TLC plate (E Merck)
| acetonitrile/water/ trlﬂuoroacetlc amd 50:50: 1) - ' '




(278) 16 February 2007
1-[2- (bi phenyl - 3-yl) - 2- oxo- et hyl ] - 3-met hyl - 7- (2- but yn-
1-yl)-8-((R)-3- ami no-p i peridi n-1-yl)-xanth i n
e (Carried out with 5-6 Miiggopropanol i c hydrochloric
acid in nethylene chloride) Rf value: 0.35

y- made. rever sed €Eﬁhase TLC plate (E Merck),

Mag%éf’@ﬁ'irk"l“l (IEeﬁvaaf'EFF‘l WtidFoacetic acid = 50: 50: 1)
Mass spectrum (ESI'): mlz = 511 [M+H + (279)
1-[2-(3-isopropyl oxy-phenyl ) - 2- oxo- et hyl ] - 3- net hyl - 7- (

(282 hb[w-phényil-qUi8azc(l(nFa—yBFrmttnyib3mypke1p|r@pyh—71(2ylbL)tynalnylyHSHe
ggarrl ed out, Wlﬁ i sopropanol i c hydrochloric

(Ryerymine-pipergins “éf’)dﬁng?'!‘%e) Rf value: 0.20 (silica

(CAIRbd R WA 5=-B€M %Bm?gﬂ%lw VAROSKI66L16id zﬁ%@cﬁwéne Shloride)

anmoni a = Ss spectrum (ESI +):
Ry yalue] 0. 45((mm)y-made reversed phase TLC plate (E. Merck)

acegtalgﬁﬁ? M}M&gggc&lc d8al 30 )5BE|t hyl']-3-cycl opropyl - 7-

Mak$ e@tr@ﬂil D ARz g M) - xant hine (Carried out
Wi t i sopropanolic hydrochloric acid in

met hyI ene chloride) Rf value: 0.50 (ready-nade

(@02 ] A& B RO R3BheterP) Sh ety 3 Eldbrapy7-C-byagt-g)-&

((R)y-3-amino-piperidinlibyfedantiing 2007 186 I\/Iass spect rum

(Ca&t«fq @ubwﬂaﬁ 6&\&.@9&&@@@%@‘%@%@1‘% feid.ig retbyenp phloride)

Me%‘cgtgdm oy*¢-8- ((R)-3-am no-piperidin-1-yl)-xanthine
ried out with 5-6 Mi sopropanol i ¢ hydrochloric

Masg sdectrumegED) ) eméz sf0& Me]” Rf val ue: 0. 45

(ready- made reversed phase TLC plate (E. Merck),
acetonitrile/water/trifluoroacetic acid = 50:50:1)

(28Bpsi[2q9wdymx@@ew) -Tb%o- etl%ﬁ{[ﬂrﬁ@ﬁgl”? 2%kyn-1-y})-8- ((( 2)
4-cyano- napht hal'en- 1-yl ) ne - 3-cycl opropyl -
3—awm13merldym N=W)-xatRne3- am i no- pi perid in-1-yl)-xanth
Carpgd out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
R¢ value: 0.40 {ready-made reversed phase TLC plate (E. Merck},
acetonitrile/water/ trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI™): m/z = 527 [M+H]"

(284) 1-[2-(3-ethoxy-phenyl)-2-oxo-ethyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-

- amino-piperidin-1-yl)-xanthine

(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chloride)
Rs value: 0.29 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:1)

Mass spectrum (ESI"): m/z = 479 [M+H]"

 {285) 1-[2-(3-methoxy-phenyl}-2-oxo-ethyl]-3-methyl-7-(2-butyn-1-yl}-8-((R)-3-
amino-piperidin-1-yl)-xanthine
(Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chioride)

Ry value: 0.28 (silica gel, methylene chloride/methanol/conc. aqueous

- . ammonia = 80:10:1)




(Carried out with 5-6 M i sopropanolic hydrochl 8 February 2007
acid in nethylene chloride) Melting point: 191 C Mass
spectrum (ESI+): mz = 508 [ MtH] + (283)

1-[ 2- ( 2- phenyl oxy- phenyl ) 1270xo0- et hyl ] - 3-nmet hyl - 7-(2-b
utyn-1-yl)-8-((R) - 3-am no-piperidin-1-yl)-xanthine

Carried o 5- [ Sopropanol i ¢ hydrochloric
Ma%%lsEfeF“u’ﬁe(gﬂl)eﬁQZ Clﬂ%é"r'\ﬂ“}@i@'? Rf val ue: 0.40
(ready- made reversed phase TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50: 1)

(2860 9 { 25Bevethoxy-PESnyl) 2-axa-ethylipF niathyl 7-(3-R8Wn-1-y1)-8-((R)-3-
1- 2- t 2- t hyl ] - 3- met hyl - 7- ( 2- but
TS b L R AR I S
(Cdrfiad 'due dith -6 'MW tda;pﬁo;fad\ﬂub&%mﬂm aéid fryﬁféwléﬁé icBloride)

acid in nethyl ene chlor|de{ lica

Rr vplve: Ordt Ksiliem sek mashylgae wb qmiﬁbnﬁtrmcvllcm @augous

L. 10:1) Mass spectrum (ESL'): mz = 479
=iy 5 Y5480

Mass EpetBurgES0y ymphe @gls) [MRHeIX 0- et hyl |- 3- net hyl - 7- ( 2- but
' yn-1-yl)-8-((R)-3- am no-piperid in-1-yl)-xanthine
(Carried out vvith 5 6 M i sopropanol i ¢ hydrochloric

A R s U

((R}arﬁrmni_na—pipé@dlmm—w) xabthiedr uary 2007 187 Mass spectrum

ESI'): mz = 46 H ' 86) ...
'V'a%?-’ FE@%@-—'ME%QW&%%I“) 5ﬁé ﬁ%‘dsﬁlt hyl ] - 3- met hyl - 7- ( 2- but
yn-1-yl)-8-((R)-3- am no-piperid in-1 -yl)-xanthine
, (Carried out with 5-6 M sopropanolic hydrochloric
{288kl d(3-matlw!+i§¢cmif@i'n5h1 -yhiredhyl]-BRimethyl é:(2-bre@nosanzyty 8-

(R PR A G b8 Dot rum (2517) " iz = 465

Ma$dbbétrum (ESI®): m/z = 588, 590 [M+H]"

(289) 1-[(1,2,3,4-tetrahydro-phenanthridin-6-yl)methyi]-3-methyl-7-(2-butyn-1-
yl)-8-(3-amino-piperidin-1-yl)-xanthine x triflucroacetic acid |
R¢ value: 0.75 (aluminium oxide, methylene chloride/methanol = 10:1)

Mass spectrum (ESI*): m/z = 512 [M+H]"

(290) 12-(3-difluoromethoxy-phenyl)-2-oxo-ethyl]-3-methyl-7-(2-butyn-1-yl)-

' 8~((R)-3-amino-piperidin-1-yl)-xanthine |

{Carried out with 5-6 M isopropanolic hydrochloric acid in methylene chioride)
R¢ value: 0.28 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:1)

- Mass spectrum (ESI*): m/z = 501 [M+H}"

(281) 1-[(3-methyl-isoquinolin-1-yl)methyl]-3-methyl-7-(2-ethynyl-benzyl)-8-
{((R)-3-amino-piperidin-1-yl}-xanthine - '

.-(292) 1-[(3-methyl-isoquinolin-1-yl)methyl}-3- -phenyl-7-(2- butyn 1-y|) 8- ((R)-3-
ammo—plpendm 1—yl)—xanth1ne




(287) 16 February 2007
1-[(3-nmethyl -isoquinolin-1-yl)nethyl]-3-nethyl-7-(2-ch

| or o- benzyl)-8- ((R)-3-am no-piperidin-1-yl)-xanthine

Mass spectrum (ESI'): mzixgh44, 546 [ MtH]' (288) -

1-[ (3-net hyl -isoqui nolin-1-yl)nmethyl]-3-nmethyl-7-(2-br
ono- benzyl ) - 8- ((R) - 3-am no- pi peridi n-1-yl )-xant hi ne

Mass spectrum (ESI'): mz = 588, 590 [ MtH]' (289)

(29&3')1 h ([Ep)?e(r%nﬁwﬂeﬁté gh%%"u‘ﬂnjo@%ﬁ‘é"tﬂ&i‘? Y8t B o fe:

plpphdlﬂS‘r {B-a@nthine pi peri di n- 1-yl ) - xant hi ne x
trifluoroacetic acid Rf value: 0.75 (al um nium oxide,
nmet hyl ene chl ori de/ met hanol = 10:1) Mass spectrum

(29@¥$12[(4 méﬁugt ql}nééz?olin'lé“-'y'i me&%ﬂeﬁ-)nj%thgl 7- (2-ch!oro -henzy)-- ﬁ(R

or onet hoxy- phenyl et hyl]
3—am:(1a~pmﬁr5dm-]l -yi}-xanthine

Reaite: 428 G Sif shhyene dndsiliho adhvpiine e

go:nBiyyl ene chloride) Rf value: 0.28 (silica gel,

net hyl ene chlorlde/nEthanoI/cong aqueous anmmonia =
Magg spectiymiaSd ) spée £rafd. GBGIMHHIn z = 501 [M-H " (291)

1-[ (3-net hyl -isoqui nolin-1-yl)nmethyl]-3-methyl-7-(2-et

hynyl - benzyl )-8- ((R)-3-am no-piperid in-1-yl)-xanth
(295}161 [(Z%Deny!—qu|nazoI|n-2—yl)methyI] 3-methyl-7-(2-chloro-benzyl)-8-

[ (3- et hyl -isoqui nol in-1- yI)nethyI] 3- phenyl - 7-(2-bu

((Rlﬁﬁlﬁm?mm%ﬂ?'(‘@ y!}xaarhlﬂ% pi peridin-1-yl)-xanthine 16

Rs \%‘Fl{’%‘iﬁ U éﬁ?ﬁg geﬂé‘ﬁetﬁ?@ﬁ%h hHrldflme l}]anloiltfleglaylgn}ng/en“ 1-y1)
90: 481Q(R) 3- ani no- peridi n-1-yl)-xant hi ne (294)
Mags SbeyI S ?é‘z%“ ARSI dl o131 ) xant hine

. Rf value: 0.35 (silica gel, nethylene
chl oride/ methanol /triethylam ne = 90:10:1) Mass

| ~ Examplet¥ um (ESI'): nfz = 545, 547 [I\/H—|]'
1-[2-(3-carboxymethoxy-phenyl)-2-oxo-ethyl]-3-methyl-7-(3-methyl-2-buten-1-

v)-8-(3-amino-piperidin-1-yh-xanthine

Prepared by saponifying 70 mg of 1-(2-{3-[(methoxycarbonyl)methoxy}-

. phenyl}-2-oxo-ethyl)-3-methyl-7-(3-methyl-2-buten-1-yl)-8-(3-amino-piperidin-
1-y)-xanthine with 0.10 mi of 4 M potassium hydroxide solution in a mixture of
1 ml of tetrahydrofuran and 0.5 ml of methano! at ambient temperature.
Yield: 57 mg (84 % of theory) |
R value: 0.55 (ready-made reversed phase TLC plate (E. Merck),
acetonitrile/water/ triflucroacetic acid = 50:50:0.1)
Mass spectrum (ESI*): m/z = 525 [M+H]"

B

- The following compounds are obtained analogously to Example 3:

NORErE (2-carboxymethoxy—phenyl) 2-oxo-ethyl]-3-methyl-7-(3- methyI*Z—
buten-1-yl)-8-(3-amino-piperidin-1-yl)-xanthine

(Carried out with sodium hydroxide solution)

- Mass spectrum (ESI): m/z = 523 [M-HJ '.




(295) 16 February 2007
1-[ (4- phenyl - qui nazol i n-2-yl ) et hyl ] - 3- net hyl - 7- ( 2- chl
oro- benzyl)-8- ((R)-3-amino-piperid in-1-yl)-xanthine
Rf val ue: 0.40 (silica gelyggrethyl ene
chl oride/ methanol /triethylam ne = 90:10:1) Mass
spectrum (ESI'): mz = 607, 609 [ MtH' Exanple 3
1-[ 2- (3- car boxynet hoxy- phenyl ) - 2- oxo- et hyl ] - 3- net hyl -7
—asdgt hyl - 2- buten-1 -

Bxgm Eﬁ -am no- pi peridin-1-yl)-xant hine Prepared by
Cosipd fablgtisrapntdinimg 78 mg of active substance

1- (2-{3-[ (et hoxycar bonyl ) net hoxy] -

phenyl } - 2- oxo- et hyl) - 3-met hyl - 7- (3- net hyl - 2- but en- 1-y|
1&&&@%@3&&&,@ peridin- 1l-yl)-xanthine with 0.10 m of

M pot assi um hydroxi de solution in a mxture of 1 ni

aofivet etbsthgce of uran and 0.5 nl of @thhangol at ambi ent

t erat ur Yield: 57 ng (84 % of _theory) Rf val ue:
CBE@E" Sa tade reversed phase TE&$Gte (E. Merck),
Cgﬁ-ﬁgtgmﬁrl | e/water/ trifluoroacet '3‘5@91 = 50:50:0.1)

Mass spectrum (ESI'): mz = 525 [MtH " "The fol |l ow ng
pebymipylmarelidese obt ai ned anal ogous| Y0tbmBxanpl e 3: (1)

alsSub G FBBETRLBgEY- Pheny ) - 2- Qugy gLy - 3-met -
niugnesiubn ¥tearste( 3- am no- pi pe(di n- 1-y6)m ganthl ne

(Carried out with sodi um hydroxi de solution) Mass
spectrum (ESI-): mz = 523 [ M H "2360mbruary 2007

%@%ﬂﬁé ghple 4 Coated tablets containing 75 ng of
ubstance 1 tablet core contains: active
The dcsivasabstahcd ismixezhlvith calchim phiospeate3cormngarchppolyvin-
ch : _
_y]p?/}rgflgongf Ef'ny%rtl)‘?%r;:)ropylmethyiceIluIos,e and half the specified amount of

magnesium stearate. Blanks 13 mm in diameter are prbduced in a tablet-
| making machine and these are then rubbed through a screen with a mesh size
of 1.5 mm using a suitable machine and mixed with the rest of the magnesium
stearate. This granulate is compressed in a tablet-making machine to form |
tablets of the desired shape.
Weight of core: 230 mg
die: 9 mm, convex
The tablet cores thus produced are coated with a film consisting essentially of
- hydroxypropylmethylceliulose. The finished film-coated tablets are polished
with beeswax. |
Weight of coated tablet: 245 mg.

Example 5
Tablets containing 100 mqg of active substance

Composition:
1 tablet contains: |

active substance =~ 1100.0 mg
 lactose : . 80.0mg




pol yvi nyl pyrrol i done 10.0 ngy | 16 February 2007
hydr oxypr opyl net hyl cel l ul ose 15.0 ng rmagnesi um
stearate 1.5 ng 230.0 ng Preparation: The active
substance is m xed wth calgium phosphate, corn
starch, polyvin- ylpyrrolidone,

hydr oxypr opyl net hyl cel | ul ose and half the specified
CRHbEIHCIbf  magnesi um st ear at 84-BMenks 13 mMmin

pBNRFRAGdilign@r odliced | h @ (3l flg making wachi ne and

n rubbed through'a Screen with a nmesh

nsEgresiwh stedbaten usi ng a sui t 2 emgrachi ne and mi xed
with the rest of the magnesium stearate. This

granul ate is conpressed in a £918 BE- maki ng machine to
form tablets of the desired shape. Weight of core:
230 ng die: 9 mm convex The tablet cores thus

Method of Bdeparatiomat ed with a fil m consisting essentially
f___.hyd | met hyl [ | yl . T finish .

The qiivE SLBSiRpe B e Serh A nixginosDetany unviargi

mdlétepeaiith Arbhesou?4Sutidn of ﬁé%m*'\ﬂnﬁpﬁﬁ‘@llicﬁin%. After the rlnoist

contai ning 100 ng of active substance” Conposition:
compestiondwstkaansscraensd £2.9 et mashe sive) aod iied|in e resk-type

: ; 0] onn .starch.,34. 0 . .
el ST 5 PP PE BB G S ri b A e Patigs g
added. The finished mixture is compressed to form tablets.

Weight of tablet: 220 mg

Diameter: 10 mm, biplanar, facetted on both sides and notched on one

side.

Example 6
Tablets containing 150 mg of active substance

Composition:

1 tablet contains;

active substance _ 150.0 mg
powdered lactose ' 89.0 mg
corn starch 40.0 mg
colloidal silica 10.0 mg
polyvinylpyrrolidone 10.0 mg
magnesium stearate 1.0mg
300.0 mg

Preparation:
| The active substance mixed with lactose, corn starch and sifica is moistened

with a 20% aqueous polyvinylpyrrolidone solution and passed through a
screen with a mesh size of 1.5 mm. The granules, dried at 45°C, are passed
through the same screen again and mixed with the specified amount of

fnag_nesium stearate. Tablets are pressed from the mixture. |




220.0 my Method of Preparation: The active sub&fabrgeary 2007
| act ose and starch are m xed together and uniformy
noi stened wi th an agueous sol ution of the
pol yvi nyl pyrrol i done. Aftearoi he noist conposition has
been screened (2.0 mm nesh size) and dried in a

K-ée/ge drier at 50C it is screened again (1.5 mm

?1'9 fethlﬁﬁd 30Rd"Gubricant is added. The finished

.ure is eq d to formtablets. Wight of
md ‘et 220?%% aérrtgter 10 mm bi planar, facetted on
both si des and notched on one side. Exarrpl e 6 Tablets

E coni gt' ning 150 ng of active substance Conposition: 1
X contains: active substance 150.0 ng powdered

Hal‘cﬂéél‘éﬁﬁe%ﬁp@uﬁg coP®Aifing FHCMAg A #2108 subShes dal  silica
0 ny pol yV| nyl pyrrolirdone 1070 rg  magnesi um
st earate . 300.0 ng Preparation: The active
n xed with lactose, corn starch and silica
1 c%ﬁ*s@%%gfwgﬂg% with a 20% aqueous pol yvi nyl pyrrol i done
actewubetaried passed through a screen vweblp mgnesh si ze
of 1.5 mm_  The granules, dried at 45C, are passed
corprs&igh (BRgdsane screen agai n aB@PF% e BUPIRI { he
[ unt of magnesi um te ets are
Iaéﬁ%%s(ég&pr om‘the m xture. 16 Fe;érp%zéﬁ 286%?
magnesium stearate 3.0 mg

approx. 420.0 mg
Preparation:
The active substance is mixed with the excipients, passed through a screen
with a mesh size of 0.75 mm and homogeneously mixed using a suitable
apparatus. The finished mixture is packed into size 1 hard gelatine capsules.
Capsule filling: approx. 320 mg | |
Capsule shell:  size 1 hard gelatine capsule.

Example 8
Suppositories containing 150 mg of active substance

1 suppository contains:

active substance _ 150.0 mg
polyethyleneglycol 1500 550.0 mg
polyethyleneglycol 6000 460.0 mg
polyoxyethylene sorbitan monostearate 840.0 mg
2,000.0 mg

Preparation:
After the suppository mass has been meited the active substance is

homogeneously distfibuted therein and the meit is poured into chilled moulds.

Examgle 9




Wei ght of tablet: 300 ng die: 10 nm flat Ex#pelsugry 2007
Hard gel ati ne capsul es contai ning 150 ng of active
substance 1 capsule contains: active substance 150.0
nmg corn starch (dried appwmox. 80.0 ng | actose
(powder ed) approx. 87.0 ng nagnesiumstearate 3.0 ny
approx. 420.0 Preparation: The active substance is
%ﬂﬁé@!‘lﬁhﬁﬂﬂ@ma&gﬂdﬂ@p aeldve $Isdatee hr ough a screen
with a nmesh size of 0.75 mm and honobgeneously m xed
using a suitable apparatus. The finished m xture is
10 ad kéguspérmsion zonthihar d gel ati ne capsul es. Capsul e

fiJling: approx. 320 ng Capsule shell: size 1 hard
Ydvers tad{;&sul e. [Exanple 8 Supposi tori? ont ai ni ng

' nce 1 supposito nt ai ns:
éa’?'rgoggngﬁwgdt‘eﬁlmb%eﬂméﬁ pp O 0P

act | ance 150.0 ng polyethyl enegl ycol 1500
mbthyd prydraxytbeszhateenegl ycol 6000 460. 00469 9

ol yoxyet.hyl ene_sqrbitan nonostearate 840.0 ng 2,000.0
Fg[ﬁ’p};'g?}él'kfgpfé‘tysﬁﬂgoai?ter the suppository ﬁ'&gsq has been

& the active substance is honpgengggsly

di stributed therein and the nelt is poured into
@yeervbd noul ds. Exanple 9 16 February 268d

70% sorbitol solution 20.00g
flavouring 0.30g
dist. water ad 100 mi

Preparation:
The distilled water is heated to 70°C. The methyl and propyl

p—hydroxybehzoates together with the glycerol and sodium salf of
carboxymethyicellulose are dissolved therein with stirring. The solution is
cooled to ambient temperature and the active substance is added and
homogeneously dispersed therein with stirring. After the sugar, the sorbitol |
solution and the flavouring have been added and dissolved, the suspension is.
evacuated with stirring to eliminate air. '

5 ml of suspension contain 50 mg of active substance.

Example 10
Ampoules containing 10 mg active substance

Composition:
active substance . 10.0 mg
0.01 N hydrochloric acid q.s.

- double-distilled water ad 2.0 mi

' '-Pregaration: '




192 Suspensi on containing 50 ng of active subsi@helruary 2007
100 mM of suspension contain: active substance 1.00 g
car boxymet hyl cel | ul ose-Na-salt 0.10 g nethyl

" p- hydroxybenzoate 0.05 g 1mppyl p-hydroxybenzoate
0.01 g glucose 10.00 g glycerol 5 00 g 70% sor bitoI
sol uti on 20.00 flavouring 0. 30 di st. water

Tha getive SUWt@B’é‘? &t ﬁj’éﬁ@'\’%é" HT%W‘F@%@%’F‘@H"# of Q}@atNebiqio

mafig eiRi ) A e e R B B Rl o 2

ampaulesxy et hyl cel | uI ose are dissolved therein with
stirring. The solution is cooled to anbient
tenperature and the active substance is added and

ExappRo¢feously dispersed therein with stirring. After

[ sugar _the sorb|tol. solution and the flavouring

RN E el 8 Jeelvel sunstandee suspension is

evacuated W|th stlrrlng to elimnate air. 5 m of
suspensi on contain 50 ng of active substance. Exanple

Co&(ﬁ)oém@mu' es containing 10 ng active substance :
Corrp05|t| on: active substance 10.0 ngy 0.01 N
FEHIESSERNCE acid g.s. doubl ed@0d0gl [ed water ad 2.0

&b N h§8c ﬂ}orﬁrbc:ola. February 2007

double-distilled water ad 10.0 mi

Preparation:
The active substance is dissolved in the necessary amount of 0.01 N HCI,

made isotonic with common sal, filtered sterile and transferred into 10 mil

ampoules.




193 The active substance is dissolved in the ntEckgyuary 2007
amount of 0.01 N HCl, nade isotonic with common salt,
filtered sterile and transf@fred into 2 nl  anpoul es.
Exanpl e 11 Anpoul es containing 50 ng of active
substance Conposition: active substance 50.0 ng ©0.01
N hydrochloric acid g.s. double-distilled water ad
10.0 m  Preparation: PRaleac€lamssubstance is
di ssolved in the necessary anmount of 0.01 N HO' nmade
isotonic with common salt, filtered sterile and
1t(}unﬁounug¢ﬁ@@hgnﬂQomﬁmaanpouIes 16 February 2007 .
194 Patent Clains 1. Conpounds of general formula O
~ NH2 R~, NN ONN R2 wherein Rl denotes a

4- met hoxy- 1- napht hyldgret hyhs group, a

2- qui nol i nyl methyl , -qU|noI|nyI hyl or, a

6- qui nol i nyl net =Hsoqui nol i nyl net hyl ,
3-met hyl - - i soqui Nollnlr]}{—hyl, “met iyl - 1o
|squ|noI|nyInEEfé#\ nol i Inethyl group

or a 2-quinazolinylnethyl,
4- et hyl - 2- qui nazol igayl net hyl or a 4-quinazolinyl -

wherein
R denotes a 4-methoxy-1-naphthylmethyl group,
a 2-quinolinylmethyl, 4-quinolinylmethyl or a 6-quinclinylmethy! group,

‘a 1-isoquinolinylmethyl, 3-methyl-1-isoquinolinylmethyl, 4-methy-1-
isoquinolinylmethy! or a 3- isoqumollnylmethyl group or

a 2-quinazolinyimethyl, 4-methyl-2-quinazolinyimethyl or a 4-quinazolinyl-

methyl group,
R? denotes a methyl group and )
R® denotes a 2-buten-1-yl or a 2-butyn-1-yl group,

the tautbmers, enantiomers, diastereomers, the mixtures thereof and the salts

and prodrugs thereof.

2. Compounds of general formula | according to claim 1, wherein R® denotes a
. 2-buten-1-yl group,
the tautomers, enan‘tiomers,_ diastereomer_s,' the mixtures thereof and the salts

thereof.




met hyl group, R2 denotes a nethyl group and R3t@Eelsuary 2007
a 2-buten-l-yl or a 2-butyn-l-yl group, the tautoners,
enanti omers, diastereoners;”the m xtures thereof and
the salts and prodrugs thereof. 2. Conpounds of
general fornmula | according to claim1l, wherein RS

Sinds ofzgc%%rﬁf‘fbilmyjla I%&Bﬁﬂnb B clefti P e?eln denotes a

enanF| oners st ereoners m xtur es ereo
2-bhtynstyt groupher eof . - - --vo- --o--- 16 Febr uary 2007

d i S B0 B RS el

thémgfonmers, enantionmers, diastereoners, the m xtures
thereof and the salts thereof. 4. The foll ow ng
conmpounds of general formula | according to claim1:

o b O U R 2
1-[(4- mat hoxy- napht hal en- 1- yl):nlst Ih%I ] 3- et hyl - E (2- but

- etonbi- ol hisshT H B PR 2 Bty b S amingr

p,@érﬁdﬂn Yyl Barfth®e- (3- ami no-piperidin-1 -yl)-xanthine

he tautomsrs enanti oners, diastereoners, the
mxtures thereof and t he salts thereof. 5. The

(RSB AAR BB A 27 B Ao B0

amihdplpefidfh-¥ I PRdiibine3- met hyl - 7- (2- but yn- 1-yl ) - 8- (3- ami
no- pi peridin-1 -yl )- xanthine
1-[ (qui nol i n- 6-yl ) net hyl - 3- net hyl - 7- (2- but yn- 1-yl ) - 8- (

1G-SR A thleh-1-yfnbthyl]3-methyl-7-(2-butyn-1-y1)}-8-(RI(3-

amino-piperidin-1-yl)-xanthine

the tautomers, enantiomers, diastereomers, the mixtures thereof and the salts

thereof.

5. The following compounds of general formula | according to claim 1:

1-[(quinolin-4-yl)methyl-3-methyl-7-(2-butyn-1-yl)-8-(3-amino-piperidin-1-yl)-

xanthine

1-[(quinolin-8-yl)methyl-3-methyl-7-(2-butyn-1-yl}-8-(3-amino-piperidin-1-yl)-

xanthine

 tautomers, enantiomers, diastereomers, the mixtures thereof and the salts

thereof.

6. The following compounds of general formula I according to claim 1:
1-[(isoquinolin-1-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-(3-amino-piperidin-1-

yl)-xanthine




xant hi ne tautoners, enantioners, diastereoners]6 Felyuary 2007
m xtures thereof and the ﬁ ts thereof. 6. The

fol |l owi ng conpounds of general fornula | according to
claim1:

1- [(|squ|noI|n 1- yI)nEthyI] 3- nethyl 7-(2-butyn-1-yl)

1-[(3pm i SeB U dInRE ) ety 3 e s P BlElfyr 8 BT 4 Aning 0 7

p,peﬂ,d{n(ﬁ_ynggathmmésoqw nolin-1-yl)net hyI] 3-met hyl - 7- (2- bu
' tyn-1-yl)-8-(3-am no- piperidin-1-yl)-xanthine

1-[(3-nethyl -i soqui nolin-1-yl)nethyl]-3-nethyl-7-(2-bu

RSk BB ATk iRty MBS P e
plpeheﬂm-ﬂywl)barﬁ'ubél?) 3-am no- piperidin-1-yl)-xanthine, _
1-[ (4-rethyl -i soqui nolin-1-yl)methyl]-3-nethyl-7-(2-bu

tyn-1-yl)-8-(3-am no- piperidin-1-yl)-xanthine

/- iRH-
1-{(3f m% ot r%&u@?lfp f—?rl(igi%ﬂlgxlﬂ?a Jm%ﬂlhger I(g?ﬂﬁltglrr?”[ r@t@-me) 13 (a%*’ilHH
plpeﬁdi[néﬂ-yl*jea‘dmﬂhme,soqw nol i n- 1-yl ) met hyl ] - 3- et hyl - 7- (2- bu

tyn-1-yl)-8-((R)-(3-am no- piperidin-lI -yl)-xanthine,
1 -{(isoquinolin-1
1-{(4- Mb§ﬁ@ﬁ§b§%nr§wgﬂegh%4§} chﬂtﬁ @net%ypwl(s tyn-1-y1)-8-(3-amino
pipefdif¢ Byteainitingé soqui nol i n- 1- yI ) rret hyI ] 3-methyl -7-((E) -
2-buten-1-yl)-8-((R)-(3-
am no- pi peridi n-1-yl)-xanthi ne

1- [(41m{=-,(r?y|f§adﬂuvﬂo|.Inmglgh@ﬂ%yagsin&hymmuﬂtymrw)twdsﬂs(érﬁ)no-

am nho- pi perid
piperigin)1-yhrxanthiee,
1-{(4-nethyl -isoquinolin-|- yI)rrethyI] 3- net hyl - 7 ((E)-
2-buten-1-yl)-8-((9S)-(3-
1 [(4ame i |rtdlin01-§!})h‘ie}hyi}3®1rﬁethﬁi-7 -(2- butyn 1-yl)-8- ((R) (3-amino
- met hyl -i soqui nol'i n-1-yl)methyl]-3-nethyl-7-((E)-
plpead:bu‘t-aﬂx ines- ((R) - (3-

-

1-{(isoquinolin-1-yl)methyl}-3-methy!-7-((E)-2-buten- 1-y|) -8-(3-amino-piperidin-
1-yl)-xanthine

1-{(3-methyl-isoquinolin-1-yl)methyl]-3-methyl-7-((E)-2-buten-1-yl)-8-((R)-(3-
amino-piperidin-1-yl)-xanthine '

1 —{(3—rhethyl-isoquin0Iin-1 -yl)methyl]-3-methyl-7-(( E)-2-buten-1-y1)-8-((S)-(3-
amino-piperidin-1-yl)-xanthine

- 4-{(4-methyl-isoquinolin-1 -yl)methyl]-3-methyl-7-(( £)-2-buten-1-yl)-8-({ S)-(3-
amino-piperidin-1-yl)-xanthine

1-{(4-methyl-isoquinolin-1-yl)methyl]- 3—methy| 7-((E)-2-buten- 1 -yl) -8-((R)-(3-
amino- plpendln 1—yl)-xanth|ne
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anmi no- pi peri din-1-yl)-xanthine 16 February 20076 Febrpary 2007
the tautoners, enantionerd97di astereoners, the
m xtures thereof and the salts thereof. 7. The
foll owi ng conpounds of general formula | according to
claim1: 1-

theltGlahias! Oérhé}ﬂ%”rﬂérb”gfa@i'%rboﬁféi?ttﬁé 'm:ﬁt €5 tHEBF dnd e Saits
((R)-3-am no-pi peridin xant

theregf( qui nazol i n- 2-yl ) met hyl ] - 3- net hyl - 7- (2 butyn-1-yl)-
8-((S)-(3-am no-pi peridin- 1-y| )-xant hine, -
1-[ (qui nazol i n-2-yl ) methyl ] - 3-met hyl - 7- (2-butyn-1-yl ) -

7. Thel fStiewingocdthpstindl 6f dendrat foratdd é@aordlng to claim ,1;

1-[ (quinazolin-2-yl)nethyl ]-3-methyl-7-(2-butyn-1-yl)-

8- ((S)-3-am no-pi perldln 1- yl)-xanthine,

1- [(q]:ur%&@h—%@:‘ngfhﬁ é";ﬁé{ﬁ I(Ill gﬁﬁﬂﬁa yY))B I@gﬁaﬁﬁgo %%é(ndln 1-
yl)-darjthipei nazol i n- 2- yl)mst hyI] 3-nmethyl -7-((E)-(2-butyn-1

~ -yi)-8-((R)-3-anino- piperidin-1-yl)-xanthine, 1-
[ (4- et hyl - qui nazol i n-2-yl) met hyl | - 3-met hyl - 7- (2- butyn

' S B3 LSy s o oo b Al
o Rl AT (E LT S b Benan-
1-yipkasthitegoners, the mi xtures thereof and the salts

thereof. 16 February 2007 198 8. Physiologically
acceptabl e salts of the compounds according to at

| EP [(qbﬁl%%blll‘il@e)g)rﬁéthﬂ]-%-ﬁ%tﬂyllﬂ bmwg-yg%&ggghgmg? Sﬁrﬁﬁﬁ“ﬂx)

ases Phar ma euti'c

- Xanﬁ,’mﬂ,al ning a conpound according to at | east

_“1=[(quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y1}-8-((S)-3-amino-piperidin-1-

yi}-xanthine,

1-I(quinazolin-2-yl)methyl]-3-methyl-7-((E)-(2-butyn-1-y1)-8-((S)-3-amino-

piperidin-1-yf)-xanthine,

- ‘_l_,-'[(quinazo!in-2-yl)methy_|]—3-methy!-?-((E)-(Z-butyn-1 -yt}-8-((R)-3-amino-

" piperidin-1-yl)-xanthine,

1 [(4-methyl-quinazolin-2-yl)methyi]-3-methyl-7-(2-butyn- 1-yl) -8~(3(S)-3-amino-
pipendm 1-yl)}-xanthine,

| 1 [(4-methyl qumazohn-2-yl)methyi]—3 methyl 7-(2- butyn 1-yl) -8~ (3-(R) -3-amino-

plpendln 1-yl)- xanthlne

the tautomers, enantlomers diastereomers, the mlxtures thereof and the sa!ts

thereof




one of claims 1 to 7 or a physiologically acceps B&breary 2007
salt according to claim8 ptionally together with

one or nore inert carri ers gnd/or di l uents. 10. Use of

a conpound according to at |east one of clains 1 to 8

for preparing a pharmaceutical conposition which is
suitable for treating type | and type Il diabetes

|1t thritis ' obesity allograft
8 rysigipdicelly perertBle saliS & % PATIPUDES doserdinsy i idpast one
ofldaint¥ P& FwittPinoRjARRE bt aagaampaéiﬂ%wasbgal conposi tion

according to claim9, characterised In that a
compound according to at |east one of clains | to 8 is
incorporated in one or nore inert carriers and/or

di luents by a non-chem cal nethod. 12. Process for

9. mmafao@qt.éém;o@mmmﬁsc&ﬁauaﬁi@eé ebn{p%ﬁa'a%)cbmfi‘ﬁ@ﬁ{ g :%gst

clains | to 8, characterised I n that
Ol]ﬁ ofgcga@psaﬂ te drona ghxgmeglcalisBacceptable-sEalt &ddoyrding @ Mldim 8

ool R Y oo M e g o

such as a hal ogen atom a substituted hydroxy,
mer capt o, sul phinyl, sul phonyl or sul phonyl oxy group,
is reacted with 3-am nopi peridine, the enantioners or

10.1bse 5ph fc&rﬁ%ﬁjﬂﬂooéoclt\)'%ing ko afle2BAY B cRim8 AN dor

formula O
preparing a pharmaceutical composition which is suitable for treating type |

and type Il diabetes mellitus, arthritjs, obesity, allograft transplantation and
calcitonin-induced osteoporosis.

11. Process for preparing a pharmaceutical composition according to claim 9,
characterised in that a compound according to at least one of claims 110 8 is
incorporated in one or more inert carriers and/or diluents by a non-chemical
method.

- 12. Process for preparing the compounds of general formula | according to
claims 1 to 8, characterised in that

a} a compound of general formula

0o R3

RSN N/ |
)\ | p—uz (I,
o N N -

RZ




RO NON-iV (Ill), ONRz wherein Rl, R2 and1&®Behtuary 2007
defined as in clains 1 to_3, is deprotected, and/or

- subsequently, if desired,lgﬁy protecting groups used
during the reaction are cleaved and/or the conpounds
of general formula | thus obtained are resolved into
their enantioners or diastereoners and/or the

whQEpunds of fornmula | thus obtained are converted
INto the salts thereof, particularly for

RbteeRraeedédinal asireclaim® 1468 abysi ol ogi cal |y acceptabl e
salts thereof with inorganic or organic acids or

: es a leaving group such as a halogen atom, a substituted hydroxy,

mercapto, sulphinyl, sulphonyl or sulphonyloxy group,

is reacted with 3-aminopiperidine, the enantiomers or the salts thereof, or

. b) a compound of general formula

ol<
3 H
R N—<

5

0
R /
\N N
J\ | />—N : (1,
o T N

.

R2
wherein R, R? and R® are defined as in claims 1 to 3, is deprotected, and/or

subsequently, if desired, any protecting groups used during the reaction are

cleaved and/or

the compounds of general formula | thus obtained are resolved into their

enantiomers or diastereomers and/or

the compounds of formula | thus obtained are converted into the salts thereof,
particularly for pharmaceutical use into the physiologically acceptable salts

thereof with inorganic or organic acids or bases.




