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8-[3-amino-piperidin-1-yl]-xanthine, the production thereof and the use in
WO 206@?@59,5% of a DPP-IV inhibitor 5 The present inve‘ntion relates RCTEW2005/001427
substituted xanthines of general formula O %' R'N N N (I), Oi N NH2 10
the tautomers, the enantiomers, the stereoisomers, the mixtures thereof
and the salts thereof, particularly the physiologically acceptable salts
86193¢hereof with inorganic or organic acids which have valuable
phafma%%@ ?@hetg ligs-Ravticuiaiie thbibiinaafincuesriae activity
of the enzyme dipeptidylpeptidase-1V (DPP-IV), the preparation thereof,
the use thereoffist e wsatingtos fieransy AIREEEdY Gﬂ%gﬂeﬁions 15
connected with an increased DPP-IV activity or capable of being
prevented or -alteviated by reducing the DPP-1V activity, particularly type |
or type Il diabetes mellitus, the pharmaceutical compositions containing a
The pfﬁ@ﬂ?ﬁp\%ﬁ&? narabiopnuiay, Qesaplyeidirgirily scgentablesatiula
ereof and processes for the preparation thereof. 20 Xanthine
derivatives with an inhibiting effect on DPP-IV are already known from WO

02/068420, WO 02/02560, WO 03/004496, WO 03/024965, WO

04/018468, WO 04/0488¥9, JP 977 and EP 1 338 595. la
According to a firﬁ_laaspe t, therd is provided a compound of the formula
N .

(): 0 RANII N N
o | )N (1),

NH,

the tautomers, the enantiomers, the stereoisomers, the mixtures thereof and the salts
thereof, particularly the phy'sioiogica[%y acceptable salts thereof with inorganic or
organic acids which have valuable pharmacological properties, particularly an
inhibiting effect on the activity of the enzyme dipeptidylpeptidase-1V (DPP-1V), the
preparation thereof, the use thereof for preventing or tre.ati'ng tlinesses or conditions
connected with an increased DPP-1V activity or capable of being prevented or
alleviated by reducing the DPP-IV activity, particularly type | or type 1l diabetes
mellitus, the pharmaceutical compositions containing a compound of general formula
(1) or a physiclogically acceptable salt thereof and processes for the preparation
thereof.

Xanthine derivatives with an inhibiting effect on DPP-IV are already known from WO
02/068420, WO 02/02560, WO 03/004496, WO 03/024965, WO 04/018468, WO
04/048379, JP 2003300977 and EP 1 338 595.



pi N NHs wherein R denotes: a benzyl, 2-fluorobenzyl, 3-fluorobenzyl,
4-fluorobenzyl, 2,6-difluoro-benzyl, 3,4-difluoro-benzyl, 2-chlorobenzyl,
3-chlorobenzyl or 4-chlorobenzyl group,aa 2-trifluoromethyl-benzyl,
3-trifluoromethyl- benzyl or4-trifluoromethyl-benzyl group, a
s-urifluoromethor enel or Sfyorometh oy BEIZA QLOUR: & tne formuia (1
2- cyanobenzy 5 ¥cyano ean}?or cyan enz group,
2,6-dicyanobenzyl, 3,4- dlcyanobenzyl 3,5:dicyanobenzyl, 2-
trifluoromethyl-4-cyano-benzyl nltrqﬁl@gﬁo -benzyl,
2-cyano-3-methoxy-benzyl, Xy- benzyl
2-cyano-5-methoxy-benzyl, 2 -fI enz\li* 2-
cyano-5-fiuoro-benzyl, 2-cyano-8-fluoro-benzyt, 3-cyano-4-fluoro-benzyl,
4 cyano -3- fluoro-benzyl, 2-fluoro-4-cyano-benzyl,

ano-3-chlorobenzyl, 2-chloro-4-cyano- benzyl or

- bromobenzyl group, a 2-methoxy-benzyl, 3-methoxy-benzyl,
4 %@1 sbenzyl, 2-fluoro-3- methoxy-benzyl, 2-fluoro-4-methoxy-benzyl,
2-fluoro- -metho %/ benzyl, 3-fluoro-4- methoxy-benzyl,

3,4-dimethBR)BeRAHCS Bﬁﬂe@ﬁ&@yﬂﬁﬁ%ﬁof"ﬁ%@f?ﬁ%%ﬁb%%”ﬁwro‘benzy‘
fluprbdianzyglignatyn, Zacilarabe2al) Retiiytoterrayi-3-yhmiethpbnzyl group,
(5- bromoafé"i?rfhgré(&@ [\1@5 r(gﬂ @?HHMMHE‘?QF%MMWE% traﬁuororrﬁe%hyl benzyl

(5-cyano-furan-2-yl)methyl or (5-methoxycarbonyl-fuiran-2- yl)methy
gr8R (pyridin-2-yl)methyl, (6 -fluoro-pyridin-2-yl)methyl or

(5-methoxg-pikid mr2ighmetryhg rouptrduGayatrapyidinz2-yhmethyl,
(6- Cyan%f@;gn%@@%gw@séy{e(ﬁo%m B (}yagoaéwggxl .

(4-cyano-pyridin-2-yl)methyl, (4-cyano-pyridin-3-yl)me

pyridin-43A) FEIRKANEEAREh G- AtHADSRATAL iyt Gicyanobenzy
(2 tafpaarorpsingin-4ydhmetnzyl (S-riyerdecpsmickeBzy| ) hetanl-3-methoxy-benzyi,
(6ﬁxmmﬁi%m&yygé'ﬂ?yﬂﬂmeﬁéﬁé%ﬂm%ﬁﬁ%@]@%'zwcyano-4~ﬂuoro~benzyl, 2-

cyano-5-fiuoro-benzyl, 2-cyano-6-fluoro-benzyl, 3-cyano-4-filucro-benzyl, 4-cyano-3-

c%ano-

flucro-benzyl, 2-flucro-4-cyano-benzyi, 2-cyano-3-chiorobenzyl, 2-chloro-4-cyano-
benzyl or 2-cyano-4-bromobenzyl group,

a'2-.~methoxy~benzyi, 3-methoxy-benzyl, 4-methoxy-benzyi, 2-fluoro-3-
methoxy-benzyl, 2-fluoro-4-methoxy-benzyl, 2-fluoro-5-methoxy-benzyl, 3-fluoro-4-
methoxy-benzyl, 3,4-dimethoxy-benzyl, 3,5-dimethoxybenzyl or 3,4-dimethoxy-6-
fluoro-benzyl group,

a (furan-2-ylimethyt, {furan-3-ylimethyl, (5-bromo-furan-2-ylymethyl, (5-
methyl-furan-2-ylimethyt, (5-cyano-furan-2-ylmethyl or (5-methoxycarbonyl-furan-2-
ylimethyl group,

a (pyridin-2-ylmethyl, (6-fluoro-pyridin-2-ylymethyl or (5-methoxy-pyridin-
2-yimethyl group,

a {3-cyanopyridin-2-yhmethyl, (6-cyanopyridin-2-ylymethyl, (5-cyano-pyridin-2-
yhimethyt, (4-cyano-pyridin-2-ylymethyl, (4-cyano-pyridin-3-yl)methyl, (3-cyano-
pyridin-4-ylymethyl, (2-cyano-pyridin-3-ylymethyl, (2-cyano-pyridin-4-ylimethyl, (5-
cyano-pyridin-3-ylymethyl, (6~cyano-pyridm-3-ylimethyl or {(5-cyano-8-methoxy-
pyridin-2-yl)methyl group,

a (6-phenyl-pyridin-2-yymethyl or a ([2,2'Ibipyridinyi-8-ylymethyl group,

a (pyrimidin-2-yfimethyl, (4-methyl-pyrimidin-2-yl)methyl or (4,6-dimethyi-
pyrimidin-2-ylymethyl group, or



pyridin-2-yl)methyl group, a (6-phenyl-pyridin-2-yl)methyl or a
([2,2'Tbipyridinyl-6-yl)methyl group, a (pyrimidin-2-yl)methyl,
(4-methyl-pyrimidin-2-yl)methyl or (4,6-dimethyl- pyrimidin-2-yl)methyl
group, or 1b a (2- phenyl pyrimidin-4- yljFﬁethyl or

(4-phenyl |d|n 2- methy roup, or diastereomer thereof, or a
mixture (ORI BY e O RGP RS D SBEER B e i
provided a compound of the formula (la): 0 RANN ON N z RH w herein

R gengigsiaabenad asfiuprohfnan Bdtuerohenzyl; ddiugrobenzyl,
2,6-difluoro-benzyl, 3,4-difluoro-benzyl, 2-chlorobenzyl, 3- chlorobenzyl or

4-chlorobgen ro a2 trifluorom enzyl, 3-trifluorometh
or 4- trlflu)cﬁcgr%/g?ﬂ lfl(%eﬁzc ncr;.(;u a%t@éfﬁjg’r ok oé(y B%Wgoluog 9%!’1
4- ﬁﬁfl@éf@)l&’@thoxy benzyl group, a 2- cyanobenzyl 3-cyanobenzyl or
4-cyanobenzyl group, a 2,6- dlcyanobenzyl 3,4-dicyanobenzyl,
3,5-dicyanobenzyl, 2- trifluoromethyl.4<67ano-benzyl,

3-nitro-4-cyano-benzyl, 2- thoyy—-benzyl,
2-cyano-4-methoxy-benzyl, 2tcya o%@y bemzyl, 2-cyano-4-fluoro-
benzyl, 2-cyano-5-fluoro-b@hzyl 2-cyano-6-fuoro-benzyl,
3-cyano-4-fluoro-benzyl, 4-cyano-3-fluoro- berﬁ'kyl
2-fluoro-4-cyano-benzyl, 2-cyano-3-chlorobenzyl, 2-
chloro-4- c%ano benzyl or 2-cyano-4-bromobenzyl group,

wherein R denotes:

a benzyl, 2-fluorobenzyl, 3-flucrobenzyl, 4-fluorobenzyl, 2,6-difluoro-benzyl,
3,4-difluoro-benzyi, 2-chlorobenzyi, 3-chlorobenzyl or 4-chiorobenzy! group,

a 2-trifluoromethyl-benzyl, 3-trifluoromethyl-benzyl or 4-trifluoromethyi-
benzyi group,

a 3-trifluoromethoxy-benzyl or 4-triflucromethoxy-benzyl group,

a 2-cyanobenzyl, 3-cyanobenzyl or 4-cyancbenzyl group,

a 206-dicyanobenzyl, 34-dicyanobenzyl, 3 5-dicyanobenzyl,  2-
trifluoromethyl-4-cyano-benzyl,  3-nitro-4-cyano-benzyi,  2-cyano-3-methoxy-
benzyl, 2-cyano-4-methoxy-benzyl, 2-cyano-5-methoxy-benzyl, 2-cyano-4-fluoro-
benzyl, 2-cyano-5-fiuoro-benzyl, 2-cyano-6-flucro-benzyl, 3-cvano-4-fluoro-benzy!,
4-cyano-3-flucro-benzyl,  2-fluoro-4-cyano-benzyl, 2-cyano-.3~chlorobenzyl‘ 2-
chloro-4-cyano-benzyl or 2-cyano-4-bromobenzy! group,

a 2-methoxy-benzyl, 3-methoxy-benzyl, 4-methoxy-benzyl, 2-fluoro-3-
methoxy-benzyl, 2-fluoro-4-methoxy-benzyl, 2-fluoro-5-methoxy-benzyl, 3-fluoro-4-
methoxy-benzyl, 3,4-dimethoxy-benzyl, 3,5-dimethoxybenzyl or 3,4-dimethoxy-6-
fluoro-benzyl group,

a (furan-Z2-yhmethyl, (furan-3-yhmethyt, (5-bromo-furan-2-yimethyl, (5-
metﬁyl»furan-}yl)methy[, (8-cyano-furan-2-ylymethyl or (5-methoxycarbonyl-furan-
2-ylymethyi group,

a (pyridin-2-ylymethyl, (8-fluoro-pyridin-2-ylymethyl or (5-methoxy-pyridin-
2-yhmethyl group,

a (3-cyanopyridin-2-ylimethyl, (8-cyanopyridin-2-ylimethyl, (5-cyano-pyridin-
2-yhimethyl, (4-cyano-pyridin-2-yhmethyi, (4-cyano-pyridin-3-ylmethyl, (3-cyano-
pyridin-4-yhimethyl, (2-cyano-pyridin-3-yl)methyl, (2-cyano-pyridin-4-y)methyl, (5-



a 2-methoxy-benzyl, 3-methoxy-benzyl, 4-methoxy-benzyl, 2-fluoro-3-
methoxy-benzyl, 2-fluoro-4-methoxy-benzyl, 2-fluoro-5-methoxy-benzyl,
3-fluoro-4- methoxy-benzyl, 3,4-dimethoxy-benzyl, 3,5-dimethoxybenzyl or
3,4-dimethoxy-6- fluoro-benzyl group, szfuran-Z-yl)methyI,
(furan-3-yl)methyl, (5-bramo-furan-2-yl)methyl, (5-

ety AR TS AR T o (5-oyanc -
(5mstithayepysdoayibinetmd 2rglnethyl group, a (pyridin-2-yl)methyl,
(6-fluoroPyyigdiarsv ylypr{erpeth o I@W

(3-cyano Mrflgl?ri%-r%n %m tF%hY G-Eyg%eg )%r)%r?gggmet?é/l )A -C ﬂ%%%in-
et PR N o A A ORERA 3y rrReto
(3feyraniginpyridimethyl) prietivyion 2-cyano-pyridin-3-yl)methyl,
(2-cyanognytighend s metinvle Lo -SuiHRRIY

(6-c ano-ggritsdﬂn-g- l)methyl o?%@é@?g%%ﬂhmo%wgﬁm%)?I?mg[[hyl
grgu U,pa (6-phenyl-pyridin-2-yl)methyl or a ([2,2']bipyridinyl-6-yl)methyl
gréup teatpyansichaDiyeieeithyl, (4-methyl-pyrimidin-2-yl)methyl or
(4,6-dimethyl- pyrimidin-2-yi)methyl group, or a
(2-phenylpysirsisiiclaybhimeslyeer, (A«pb enyhqydinidiBodphometaytheempula
or@bautomer or salt thereof. According to a third aspect, there is provided

a compound of the formula (I b): OOIS;(;iBX/&b-No (Ib), O N NHzZ

wherein R denotes: a benzyl, Rfluorgtienizyl, 3-fluorobenzyl,

4-fluorobenzyl, 2,6-difluo |-N
Py ) m.
o” N~ N 2
| NH,

wherein R denotes:

a benzyl, 2-fluorobenzyl, 3-fluorobenzyl, 4-flucrobenzyi, 2,6-diffuoro-benzyl,
3,4-difluoro-benzyl, 2-chlorobenzyl, 3-chiorobenzyt or 4-chiorobenzyl group,

a 2-triflucromethyt-benzyl, 3-triflucromethyl-benzyl or 4-triflucromethyl-benzyl
group,

a 3-trifluoromethoxy-benzyl or 4-triflucromethoxy-benzyl group,

a 2-cyanobenzyl, 3-cyanobenzyi or 4-cyanobenzy! group,

a 2,6-dicyanobenzyl, 3,4-dicyanobenzyl, 3,5-dicyanobenzyl, 2-trifluoromethyl-
4-cyano-benzyl, 3-nitro-4-cyano-benzyl, 2-cyano-3-methoxy-benzyl, 2-cyano-4-
methoxy-benzyl, 2-cyano-5-methoxy-benzyl, 2-cyano-4-flucro-benzyl, 2-cyano-5-
fluoro-benzyl, 2-cyano-6-fluoro-benzyl, 3-cyano-4-fluoro-benzyl, 4-cyano-3-fiuoro-
benzyi, 2-fluoro-4-cyano-benzyl, 2-cyano-3-chlorobenzyl, 2-chioro-4-cyano-benzyl or
2-cyano-4-bromobenzyl group,

a 2-methoxy-benzyl, 3-methoxy-benzyl, 4-methoxy-benzyi, 2-fluoro-3-
methoxy-benzyl, 2-fiuoro-4-methoxy-benzyl, 2-flucro-5-methoxy-benzyl, 3-fluoro-4-
methoxy-benzyl, 3,4-dimethoxy-benzyl, 3,5-dimethoxybenzyl or 3.4-dimethoxy-6-
fluoro-benzyi group,

a (furan-2-yhmethyl, (furan-3-yl)methyl, (5-bromo-furan-2-ylimethyl, (5-
methyl-furan-2-ylmethyl, (5-cyano-furan-2-ylimethyl or (5-methoxycarbonyl-furan-
2-yhmethyt group,

a (pyridin-2-ylymethyl, (6-fluoro-pyridin-2-ylymethyt or (5-methoxy-pyridin-
Z2-yhmethyl group,



3,4-difluoro-benzyl, 2-chlorobenzyl, 3-chlorobenzyl or 4-chlorobenzyl
group, a 2-trifluoromethyl-benzyl, 3-trifluoromethyl-benzyl or
4-trifluoromethyl-benzyl group, a 3-trifluoromethoxy-benzyl or
4-trifluoromethoxy-benzyl group, a 2-cydanobenzyl, 3-cyanobenzyl or
4-cyanobenzyl group, a 2,6-dic anobenzyl 3,4-dicyanobenz I

3,5-dicy ahBRIBYPY oY GrganBYEdinzgryhimethyl, {(5-cyano-pyridin-
3-@itybrasthyh rié-bemoyhyBdiyRndyBatheth@xyybenpyti@reSahoehyl, (3-cyano-
mepmﬁy &9&% hgrqzaf%r% W@HW@J@%&(&%&!{@&% Afiuero-bengvy (s-

2-cyano-5- fluoro-ben ano-6

3-CYARGRAHRIS ,%Yﬁg}?}ﬁ%ﬂ AGGKRE PN Yins yI or (5-cyano-6-methoxy-
2-fhyoeo2-ghanetegreyl, 2-cyano-3-chlorobenzyl, 2-chloro-4-cyano-benzyl

or 2- cya@%%ﬁ?ugpﬁ&éyigrwm 8@@@%@%&% §ﬁﬁ§W>§x‘%BZy'

4-methoxy-benz fluoro-3- methoxy-benzyl, 2-fluoro-4-methoxy-benzyl,

2-fluoro-8 WWQ %éﬂ?@ﬁt@!fl%%‘aﬁw R tiRBR K ERthyl or (4 5 d'methy'“

3, pimiethxybbexiayl gBobadinrethoxybenzyl or 3,4-dimethoxy-6-

fluoro- begpf{ LHERYR ﬂ.&%&&.ﬁ&é@}fﬁm@(4“55%9&9(}}%%%%*3/: methy! group,

(5-bromo-furan-2-yl) meth methyl-furan-2-yl)meth
(5¥vA W??BH‘S’&{W r (5-methoxycarbonyl-furan- 2-yl)methyl
group, a (pyridin-2-yl)methyl, (6-fluoro-pyridin-2-yl)methyl or

5- h
g 5- ggngé§%¥ﬁ|q%o%ﬁ%mﬂt9¥g)§égﬁgérp%% c?rég &%@Q% %'I%%éﬁ‘?y%@é@’cabte
(4 waﬂ&%mww%ﬁéﬁ%n@ aPSNG. W%W@?Dﬁ@frﬁ?ﬂ%@'fc%ﬁé

pyridin-4-yl)methyl, (2-cyano-pyridin-3-yl)methyl,

(2-cyanopyridin; é'ﬁ@%ﬂﬂs&@c?ﬁ&% 65‘%\510%&' QFBRQ’I]PHI%C%U’(ISQ cam yﬁaosrtson

(6-cyano-pyridin-3-yl)methyl or (5-cyano-6-methoxy- pyridi

gréapIPAREHRETIRAHMIR2ARIRRARAE (S SRR TERTS 'Beﬁ)?ﬁéffﬁSﬂ or
graiiipesg(pyrimidin-2-yl)methyl, (4-methyl-pyrimidin-2-yl)methyl or
(4,6-dimethyl- pyrimidin-2-yl)methyl group, or
According to a sixth aspect, there is provided the use of a compound as
defined above in the manufacture of a medicament for treating type |l diabetes
mellitus or obesity.

According to a seventh aspect, there is provided a compound of the

formula (la} or a physnoiogncaiiy accepiable salt thereof with an inorganic or organic

acid
o) ===
R\N IN>_—/
N
OAN 7 i ? (1a),
[ NH,

wherein R denotes a (3-cyanopyridin-2-yl} methyl group.

According to an eighth aspect, there is provided a pharmaceutical
composition comprising one or more inert carriers or diluents and a compound of
the formula (la) or a physiologically acceptable salt thereof with an inorganic or
organic acid



a (2-phenyl-pyrimidin-4-yl)methyl or (4-phenyl-pyrimidin-2-yl)methyl group,
or a tautomer or salt thereof. According to a fourth aspect, there is
provided a physiologically acceptable salt of the compound as defined
above, with inorganic or organic acids. Eccordlng to a fifth aspect, there is
provided a pharmaceutical composition comprising a compound as
defined above, with one or more inert carriers or diluents. According to a
sixth aspect, there is provided the use of mpound as defined above in
the manufacture of a medlcame t for, reatlng type Il diabetes mellitus or
obesity. According to a sevem ere\is provided a compound of
the formula (la) or a phy5|ol ce’;;%‘e salt'thereof with an
inorganic or organic acid o° R RH2 whe r AR denotes a
(3-cyanopyridin-2-yl) methyl group. According to an eighth aspect, there is

provigeeiraphenrias euliealacopypdsitioy omiytigtgpone or more inert
carriers or diluents and a compound of the formula (la) or a

physiologjc aI cC tabl hsaaét thg of with an |no anlc or_or anic acig I?th
O RN N CF AP RA R GBS DA R R S 2 GRS ©f the

grcﬂ@fﬁ]%ﬁém‘h@ ROYaipiegicalpecteptrine Rapibeleetivite arsmeiganic or organic
coaP B Ofthsufacture of a medicament for treating type 1l diabetes meliitus or

obesity
——
0] —
R‘N N/
A N (1)
o5 "
| NH,
wherein R denotes a (3-cyanopyridin-2-yhimethyl group.
According to a tenth aspect, there is provided the use of a compound of the

formula (la) or a physiologically acceptable salt thereof with an inorganic or organic
acid in the manufacture of a medicament for treating type |l diabetes mellitus

0 /

R\N N
OJ\N IN/>—N: ? (la),
]

NH,

wherein R denotes a (3-cyanopyridin-2-yhmethyl group.

According fo an eleventh aspect, there is provided the compound 1-[(3-
cyano-pyridin-2-yhmethyl]-3-methyl-7-(2-butyn-1-y1)-8-((R}-3-amino-piperidin-1-
yl)-xanthine in a physiologically acceptable sait form with an inorganic or organic
acid.

According to a twelfth aspect, there is provided a pharmaceutical
composition comprising one or more inert carriers or diluents and 1-[(3-cyano-
pyridin-2-yhmethyl}-3-methyl-7-(2-butyn-1-y1)-8-({R)-3-amino-piperidin-1-yl)-
xanthine in a physiologically acceptable salt form with an inorganic or organic
acid.



formula (la) or a physiologically acceptable salt thereof with an inorganic
or organic acid in the manufacture of a medicament for treating type |l
diabetes mellitus or obesity 0 N RAN /> NQ (la), ON N ((00 NHz wherein
R denotes a (3-cyanopyridin-2- yI)metHyI group. According to a tenth
aspect, there is provided the use of a compound of the formula (Ia) or a
physiologically acceptable salt thereof with an inorganic or organic acid in
the ma,mekﬁafdw@t@faa:mﬁfﬁﬁm@mrﬂﬁemingatypied|tn|fmbem° mélbitogaoo-

IAIHNZ\I m %— O'hiw g@%‘ﬂ!‘i“?'gj%%g&@géeé no piperidin-1-yl

cyano r| oup eleventh aspect, %here
p@pﬁ@ﬂ@@d&t[ﬁémﬂﬂﬁ ch@tabie salt form with an inorganic or organic acid

GY 8RO 2ry e i menn ybr At dng yypd y 8Lt} Brafttiroepiperi
#) gyl) -xanthine in a physiologically acceptable salt form with an

ora nic or organic acid. According to a twelfth aspect, there is provided
a pharmaceutical composition comprising one or more inert carriers or

dnuentii!\@(&#dln[ﬁo%/meenih aspect, there is provided the use of 1-[(3-cyano-

2 S et A TR - amingaaiRerdiy Ly
thI in a yS|o ogl lly*acceptabl alt m with an inorganic or
dﬁj&mﬁ Hcigphysiologically acceptable salt form with an inorganic or organic acid
in the manufacture of a medicament for treating type Il diabetes mellitus.

inthe formuia 1

R may denote a benzyl, 2-fluorobenzyi, 3-fiuorobenzyi, 4-flucrobenzyl, 2, 8-difluoro-

benzyl, 3,4-difluoro-benzyl, 2-chlorobenzyl, 3-chlorobenzyl or 4—ohlofobenzy! group,

a 2-trifluoromethyl-benzyl, 3-trifluoromethyl-benzyl or 4-trifluoromethyl-benzy! group,
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According to a thirteenth aspect, there is provide the use of 1-[(3-cyano
pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piperidin-1-y!I

WO 2§0%Q8831e in a physiologically acceptable salt form with an ino &HF@P%’ Do1427
organic acid in the manufacture of a medicament for treating type Il
diabetes mellitus or obesity. According to a fourteenth aspect, there is
provided the use of 1-[(3-cyano- pyridin-%-yl)methyl] -3
-methyl-7-(2-butyn-1 -yl)-8-((R)-3-amino-piperidin-1-yi)- xanthine in a

a 3-tinysielegicrlly aseapinbleisall fenormith@ny/iberganigrouprganic acid in

the manufacture of a medicament for treating type Il diabetes mellitus. In
the formula 1 R may denote a benzyl, 2-fluorobenzyl, 3-fluorobenzyl,

a 2-c§dhussehepe i, & freifbrena-drenzyasobelitybtpdignzyl, 2-chlorobenzyl,
3-chlorobenzyl or 4-chlorobenzyl group, a 2-trifluoromethyl-benzyl,
3-trifluoromethyl-benzyl or 4-trifluoromethyl-benzyl group, WO -

a 262005885246 NCT EBROGREMEHRT, 2 BrSdyifiuotmmeihyriflenzyhesthyl-4-
4-trifluoromethoxy-benzyl grou 2-cyangbenzyl, 3-cyanobenzylor

A e R R r e
methdsydieyanoayuné-trifhetrometiyhayl cgana@bentyilioro-benzyl, 2-cyano-5-

~3-nitro-4-gyano-benzyl, 2-cyano-3-methoxy- enz l, 2-cyanoz4- . o g, i
o B DT R R oSBT e S a6 L oroSensyr-fuoro
benzgtcyambe-Auoyarebayiz\2 Qrapar@-Biohtebeineyiyl, 2-chloro-4-cyano-benzyl or
cy% o-4-fIL§oro-bEnz |, 4-cyano-3-fluoro- benzyl,

: il

3-
2-Cyangs; EW-'&? fig4eh ,pz-cyano-3-chlorobenzyl, 2-chloro-4-cyano-benzyl
or 10 2-cyano-4-bromobenzyl group, a 2-methoxy-benzyl,

2 2R HERER o NN Bol i RO, B 2HefB & methoxy-
benzgtfladtactonttheryeehzyizyd, 2 dinwthdxyethuyl B:bayimethassddnzngthoxy-

3,4-dimethoxy-6-fl - l,. ' -5:vl
S e T R T L
group,
a (benzo[1,3]dioxol-5-ylmethyl group,

a [(4-cyano-benzo[1,3ldioxol-5-yl)methyl group,

a 2-(3-cyclopropyloxy-phenyl)-2-oxo-ethyl, 2-(3-cyclopropyimethoxy-phenyl}-2-oxo-
ethyl or 2~(3-cyciobutytoxy—phenyl)-Z-oxo—ethyl group,

a 2-oxo0-2-[2-(pyridin-3-y)}-phenyll-ethyl or 2-oxo-2-[2-(pyridin-4-yl}-phenyl]-ethyl

group,

a (3-cyano-naphthalen-1-yl)methyl, (1,4-dicyano-naphthalen-2-ylymethyl or (2,4-
dimethoxy-naphthalen-1-yl)methyl group,

a (furan-2-yDmethyl, (furan-3-yl)methyl, (5-bromo-furan-2-yl)methyl, (5-methyl-furan-
2-yDmethyl, (5-cyano-furan-2-yl)methyl or (5-methoxycarbonyl-furan-2-yl)methyl

group,
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20 a 2-(3-cyclopropyloxy-phenyl)-2-oxo-ethyl,
2-(3-cyclopropylmethoxy-phenyl)-2-oxo- ethyl or

WO 2006808§246butyloxy-phenyl)-2-oxo-ethyl group, a PCT/EP2005/001427
2-0x0-2-[2-(pyridin-3-yl)-phenyl]-ethyl or
2-0x0-2-[2-(pyridin-4-yl)-phenyl]-ethyl 25 group, a
(3-cyano-naphthalen-1-yl)methyl, (1,4-dityano-naphthalen-2-yl)methyl or
(2,4- dimethoxy-naphthalen-1-yl)methyl group, 30 a (furan-2-yl)methyl,
(furan-3-yl)methyl, (5-bromo-furan-2-yl)methyl, (5-methyl-furan-

l)methyl, (5-cyano-furan-2-yl)meth
a (py(@a’ ANGEb ?wﬁwmaayﬁ@%w Wb>2Be80RE R din-2-y)methy!
r(),_,F5>CT/EP2005/001427 3 a (pyridin-2-yl)methyl,
(6-fluoro-pyridin-2-yl)methyl or (5-methoxy-pyridin-2-yl)methyl group, 5 a
(3-cyanopyridin-2-yl)methyl, (6-cyanopyridin-2-yl)methyl,

a (3- @ﬁ@@@qawguwgm%ﬂme | éér@@nmwgcdmﬁethme@myano pyridin-2-
ano riain me cyano riaimn
y')m?ﬁwﬁa{ﬁoc%ﬂa.ﬁyg%ﬁ?é im%@@éﬁ&}s%ﬁa.ﬁwg %W%Q?V' (3-cyano-

pyndﬁ%@%@%pt%ﬂlmmﬁaw@wmmwazfibm’abypgﬁdm~4 yl)methyl, (5-
(5-cyano-6- methoxy- p ridin-2-y

Cvaﬁ&sﬁﬁﬁmpr Ao X ewﬂer%cé ?b% §W LN IR SIURIO*Y-

pyridiRYZiRigiaEryiretpyl, (4-methyl-pyrimidin-2-yl)methyl or
(4,6-dimethyl-pyrimidin-2- yl)methyl group, 15 a

(2-phenyl-pyrimidin-4-yl)methyl or (4-phenyl-pyrimidin-2-yl)methyl group,

a (6-BilEhymethutih-2-penratiiacelSid o eibyiigiaus-F0methyl group,
(6-fluoro-quinolin-2-yl)methyl, (7-fluoro-quinolin-2-yl)methyl,
(2-methyl-quinolin-4- yl)methyl, (3-cyano-quinolin-2-yl)methyl,

a (pyaano-4tnesthtaginaknmiiymetiih-24/byeeton wn olis-2yReteghply rimidin-2-
y|)methyP’SP§u8,L“”°"“ -2-yl)methyl, (8-cyano-quinolin-2-

a (2-phenyl-pyrimidin-4-ylymethyl or (4-phenyl-pyrimidin-2-ylimethyl group,
a [(1-methyl-1H-benzotriazol-5-yl)methyl} group,.

a {6-fluoro-quinolin-2-yhmethyl, (7-fluoro-quinolin-2-ylymethyi, (2-methyl-quinolin-4-
yhimethyl, (3-cyano-guinolin-2-ylmethyl, (3-cyano-4-methyl-quinolin-2-ylymethyl,
{(4-cyano-quinolin-2-yhmethyt, (5-cyano-quinolin-2-yl)methyl, (8-cyano-quinolin-2-
yhimethyl, (6-amino-quinolin-2-yl)methyl, (8-amino-quinolin-2-yl)methyl, (4-methoxy-
quinolin-2-yl)methyl, (6-methoxy-quinolin-2-ylymethyl, (6,7-dimethoxy-quinolin-2-
yhmethyl or (8-cyano-quinolin-7-ylymethyl group,

a (1-cyano-isoquinolin-3-yl)methyl, (4-cyano-isoquinolin-1-yhmethyl- (4-cyano-
isoquinolin-3-yhimethy! or [(4-(pyridin-2-yi)-isoquinolin-1-yljmethyl group,

a (quinazolin-6-y)methyl, (quinazolin-7-ylymethyl, (2-methyl-quinazolin-4-yl)methyl,
(4,5-dimethyl-quinazolin-2-yl)methyl, (4-ethyl-quinazolin-2-ylymethyl, (4-cyclopropyl-
quinazolin-2-yhmethyl, (2-phenyl-quinazolin-4-yljmethyl, (4-cyano-quinazolin-2-



yl)methyl, (6-amino-quinolin-2-yl)methyl, (8-amino-quinolin-2-yl)methyl,
(4-methoxy- quinolin-2-yl)methyl, (6-methoxy-quinolin-2-yl)methyl,

WO 2@@57&findéthoxy-quinolin-2 25 yl)methyl or (8-cyano-quinolin-7-yfjrAéRyPo5/001427
group, a (1-cyano-isoquinolin-3-yl)methyl,
(4-cyano-isoquinolin-1-yl)methyl- (4-cyano- isoquinolin-3-yl)methyl or
[(4-(pyridin-2-yi)-isoquinolin-1- yI)methyI@roup, N 30 a
(quinazolin-6-yl)methyl, (quinazolin-7-yl)methyl,

yI) me&%yn%ﬁlbh@ﬂmmm pEshlo i rlimgtian @uinarglinrRndmeiutolin-2-
4-ethyl-quinazolin-2-yl)methyl, (4-cyclopropyl- quinazolin-2-yl)methyl,

yhmeiyigEayReuinazolin-4-yl)methyl, (4-cyano-quinazolin-2 WO 2005/085246
PCT/EP2005/001427 4 yl)methyl, (4-phenylamino-quinazolin-2-yl)methyl
or (4-benzylamino-quinazolin-2- yl)meth

qu[@f&?ﬁ%?aﬁﬁ%%%\é%h@ﬂ”@%%? T’Y% %ﬁgl[ I?gr 3-dimethyl-quinoxalin-6-

5 yhmeyd-gimgihyir-quinoxaiin-6- 5 yl)methyl group, or a
([2,5]n thyridin-3-yl)methyl group, the tautomers, enantiomers,

dlastereomers the mixtures and the salts thereof. 10 Preferred are

([1,5prBpAuRARIAT-gepgiRideymamu) i ReN N O [N">-N (la), N NH2

wherein R is as hereinbefore defined, as well as their tautomers and salts.
15 Also preferred are compounds of general formula O N | NH2

the tautomers, enantiomers, diastereomers, the mixtures and the salts thereof.
10

Preferred are compounds of general formula

0 //
R\NJ'L\’/N
/!LN/}“N (1a),

wherein R is as hereinbefore defined, as well as their tautomers and salis.
15

Also preferred are compounds of general formula

0 //’;“:-/
R\N N
;\JI )‘ND (1b),
o rlq N “

20  wherein R is as hereinbefore defined, as well as their tautomers and salts.

According to the invention the compounds of general formula | are obtained by

methods known per se, for example by the following methods:
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OXN I N (Ib), 20 wherein R is as hereinbefore defined, as well as their
tautomers and salts. According to the invention the compounds of general
WO 200Fhgfa46are obtained by methods known per se, for example By 2005001427
following methods: WO 2005/085246 PCT/EP2005/001427 5 a) reacting
a compound of general formula O RON N />- ZI (Il), OIN N 5 wherein R
is as hereinbefore defined and Z' denotés a leaving group such as a
halogen atom, a substituted hydroxy, mercapto, sulphinyl, sulphonyl or
sulphonyloxy group such as a chlorine or bromine 10 atom, a
methanesulphonyl or methanesulphonyloxy group, with 3-aminopiperidine,
a) reqgHNcha MRTRSHt B & 8RREAHEFEYH!2rhe reaction is expediently carried
out in a solvent such as isopropanol, butanol, tetrahydrofuran, dioxane,
dimethylformamide, dimethylsulphoxide, ethyleneglycol

monomethylether, ethylengglycol d/i(gtb@ﬁor sulpholane, optionally in
the 15 presence of ag inordanic or Aertiary organic base, e.g. sodium
carbonate, potassium™ggrbo Ot potassium hydroxide, a tertiary
organic base, e.g. triethylaming} or/4 &presence (B
N-ethyl-diisopropylara’ Igtse), while these organic bases may
simultaneously also serve a‘s solvent, and optionally in the presence of a
reaction accelerator such as an alkali metal halide or a palladium-based
catalyst at 20 temperatures between -20 and 180C, but preferably at
temperatures between -10 and 120C. The reaction may, however, also

whergid carried out without solvent or in an excess of the 3-aminopiperidine.
R is as hereinbefore defined and

Z' denotes a leaving group such as a halogen atom, a substituted hydroxy,
mercapto, sulphinyl, sulphonyl or sulphonyloxy group such as a chlorine or bromine
atom, a methanesulphonyl or methanesulphonyloxy group, with 3-aminopiperidine,
the enantiomers or the salts thereof.

The reaction is expediently carried out in a solvent such as isopropanol, butanol,
tetrahydrofuran, dioxane, dimethylformamide, dimethylsulphoxide, ethyleneglycol
monomethylether, ethyleneglycol diethylether or sulpholane, optionally in the
presence of an inorganic or tertiary organic base, e.g. sodium carbonate, potassium
carbonate or potassium hydroxide, a tertiary organic base, e.g. tristhylamine, or in
the presence of N-ethyl-diisopropylamine (Hlnig base), while these organic bases
may simultaneously also serve as solvent, and optionally in the presence of a
reaction accelerator such as an alkali metal halide or a palladium-based catalyst at
temperatures between -20 and 180°C, but preferably at temperatures between -10
and 120°C. The reaction may, however, also be carried out without solvent or in an

excess of the 3-aminopiperidine.

b) deprotecting a compound of general formula
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25 b) deprotecting a compound of general formula WO 2005/085246
-PCT/EP2005/001427 6 o RAN NI N~N O (lll), o~O'N4 o whereinR is
WO 2¢@5H0éreitbefore defined. 5 The tert.-butyloxycarbonyl group is ifeférBBRpS/001427
cleaved by treating with an acid such as trifluoroacetic acid or
hydrochloric acid or by treating with bromotrimethylsilane or
iodotrimethylsilane, optionally using a s&lvent such as methylene chloride,
ethyl acetate, dioxane, methanol, isopropanol or diethyl ether at
temperatures between 0 and_80C-10 In the reactions described
hereinbefore, aRy reacti Ups present such as amino, alkylamino or
imino grqeps ring the reaction by conventional
protecting ghdups Which\are oleavey again after the reaction. 15 For
example, a grotecti up'Tor an Amino, alkylamino or{lino group may
be a foryl, atkfyl, triffuoroacetyiethoxéarbonyl, tert-butoxycarbonyl,
benzyloxycarbohyl, benzyl, methoxy:
and additionally, for the amino group, a yl group. 20 Any protecting
group used is optionally subsequently cleaved¥or 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
triflyoroacetic aci%,&z dro I'}lori acid or sulphuric acid or in the presence
Wherg?‘hﬁ%@ﬁi FHEEA) ééesqﬁ%llpgg'sodium hydroxide or potassium hydroxide

or aprotically, e.g. in

The tert.-butyloxycarbonyl group is preferably cleaved by treating with an acid such
as trifluoroacetic acid or hydrochloric acid or by treating with bromotrimethylsilane or
iodotrimethylsilane, optionally using a solvent such as methylene chloride, ethyl
acetate, dioxane, methanol, isopropanol or diethyl ether at temperatures between 0 |
and 80°C.

In the reactions described hereinbefore, any reactive groups present such as amino,
alkylamino or imino groups may be protected during the reaction by conventional

protecting groups which are cleaved again after the reaction.

For example, a protecting group for an amino, alkylamino or imino group may be a
formyl, acetyl, trifluoroacetyl, ethoxycarbonyl, 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, isopropanoliwater, acetic acid/water,
tetrahydrofuran/water or dioxane/water, in the presence of an acid such as
trifluoroacetic acid, hydrochioric 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 iodotrimethylsilane, at temperatures between 0 and 120°C,

preferably at temperatures between 10 and 100°C.
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25 the presence of iodotrimethylsilane, at temperatures between 0 and
120C, preferably at temperatures between 10 and 100C. WO
WO 20808886246 PCT/EP2005/001427 7 However, a benzyl, methtXybeagyp/001427
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 5uch as methanol, ethanol, ethyl
acetate or glacial acetic acid optionally with the addition of an acid such

Howélée?ygrgé%;ﬁﬂ%éﬁ%%%@%ﬂ&?ﬂg%gﬁ% Piaved, for

prefera ient temperatures between 20 and60C, and at a

exantyerdyshogensirticali, ©7. Wil bydmertdBlihRaeste IR FHiEsEpUCh as
palia%éﬁf&%@@%ﬁbﬁgmg%i§é?{?§%@p5’sqlﬁéﬁ%m,tgfwgﬁ‘%@ﬂ9!%ﬁ&@tiﬁ‘te or

_ presence of anisole. 10 A tert.-butyloxycarbonyl group is prefera )
glacialewadis byitemiinpalinvathdbie sddilier ariinceicatenafydrochlonc acid at

tem p@?f@rgg@%& & tydreating With (pdiriBRINK sifanR rRRiRNRIM s kYR tween

solvent such as methylene chloride, dioxane, methanol or diethyl ether.

20 an GOTRNI IO AbeIsiEngRR pressriBIpiclelvédoay. trehtmgaiar Mriragiys to 5 bar.
HowSWeh é%,!&y&méh%sig%@é}%%ﬁ%}%ﬂﬁ"% iBrQ?@rBEﬁ%%ﬁ&B@ﬁ@Nﬂ&éH@@tﬁ,sacid in

~acetic acid at temperatures between 50 and 120C or by treating with
the psesRNeerYdrBIdEsolution, optionally in the presence of a solvent such as
tetrahydrofuran at temperatures between 0 and 50C. 20 A phthalyl group

is preferably cleaved in the presence of hydrazine or a primary amine
A te@%ﬂﬁ@%@ﬁ%l@Pémwmﬁ%ﬁsﬁaﬁmébvﬁ%wm [Rgid such as

trifluVNEBECSHAR 87 MetapRlRtaaRPhIsoRreRaRE RNIRRRIMAEE RIglianane

~ at temperatures between 20 and 50C. 25 Moreover, the compounds of
optiogalisrating A salY Bl #4) BB e Uardeuin<ananitiiarct od/gisthy!

othediastereomers, as mentioned hereinbefore. Thus, for example,

A trifiuoroacetyl 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 primafy
amine such as methylamine, ethylamine, ethanolamine or n-butylamine in a solvent
such as methanol, ethanol, isopropanol, toluenefwater or dioxane at temperatures
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,
cis/trans 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.
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cis/trans mixtures may be resolved into their cis and trans isomers, and
compounds with at least one optically active carbon atom may be

WO 2gepasamsd into their 30 enantiomers. WO 2005/085246 PCT/EP2005/001427
PCT/EP2005/001427 8 Thus, for example, the cis/trans mixtures
obtained may be separated by chromatography into their cis and trans
isomers, the compounds of general fornfula | obtained which occur as
racemates may be separated by methods known per se (cf. Allinger N. L.

Thus? A5 Blienfplt: e LARIaAR miRiGRAnBRISITLA MRly belkipuiaiersipnce, 5

971) into their optical enantiomers and compounds of general formula |
chromatpat it it dypihtétmhefos ememih®eBRMNEE Frith grsipral formula |

obtaifil@sieisomes anhekasiatls thell, PRYsica ehemicah AitfIes eeR Weiner se (cf.

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

AllinggydialtisatenE bl itlthiBsel epirpdurigrarRchyRriBg i phBnidiforfmterscience,

1971 RYIIRYiSHBaBIHERENReTEEChRH IBIA SR8 RIRBHEBIE R Y8 A%ula | with at least
mentioned above. The enantiomers are preferably separated by column

2 asyapeHinABRANhAPRA8aY bF ByslvRriainHRIndiRscAPRRcaRP dogveasis of
their PHYSRERCRYFRASTIMELYER AL QUISE M oAHNS ﬁHQWﬁE@ whiehgfopps salts
er

or derivatives such as e.g. esters or amides with 15 the racemic
chrogrigstanby aduIRy iies ergitisataratdHarssrarsmisare
obtaithedeRf e RsrRlINgdP e diasiereemasiainbduresefaritng detivabyR®mers

thus obtained, e.g. on the basis of their differences in solubility, whilst the

as mpRHoYIRhBREYEmay be released from the pure diastereomeric salts or
derivatives by the action of suitable agents. Optically active acids in
common use are e.g. the D- and L-forms of 20 tartaric acid or

The ensetirsyREaRR RIGH @Rl RARRAGHE RCRP HMRSEDRTHAR RAichitay phases of
by reeMRPARSSHPR I AR SHERMISARE RpRatioABIHrenaUIR Gagihridptically
_ optically active alcohol may be, for example, (+) or (-)-menthol and an, .
active SRR ARV IS FIBS S HISATIHES VRINERRHIR A% Sy & Si¢HS-gramides with
the réoeReotBiexycA Gt idriyrthesnere the eempravadiealionaslad alcohols
obtained may be converted into the salts thereog}gﬁ?rti%ul éh/f I

thereghamitd SERRERN NS RE AR BROSG B R valives thus

obtained, e.g. on the basis of their differences in solubility, whilst the free antipodes
may be released from the pure diastereomeric salts or derivatives by the action of
suitable agents. Optically active acids in common use are e.g. the D- and L-forms of
tartaric acid or dibenzoyltartaric acid, di-o-tolyltartaric acid, malic acid, mandelic acid,
camphorsulphonic acid, glutamic acid, aspartic acid or quinic acid. An optically active
alcohol may be, for example, (+) or (-)-menthol and an optically active acyl group in

amides, for example, may be a (+)- or (-}-menthyloxycarbonyl.

Furthermore, the compounds of formula | obtained may be converted into the salts
thereof, particularly for pharmaceutical use into the physiologically acceptable salts
with inorganic or organic acids. Acids which may be used for this purpose include for
example hydrochloric acid, hydrobromic acid, sulphuric acid, methanesulphonic acid,

phosphoric acid, fumaric acid, succinic acid, lactic acid, citric acid, tartaric acid or

- maleic acid.
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with inorganic or organic acids. Acids which may be used for this purpose
include for example hydrochloric acid, hydrobromic acid, sulphuric acid,

WO 2@9éthdieéulphonic acid, phosphoric acid, fumaric acid, succini¢’&¢ig’2005/001427
lactic acid, citric acid, tartaric acid or 30 maleic acid. WO 2005/085246
PCT/EP2005/001427 9 The compounds of general formulae Il and llI
used as starting compounds are either Rnown from the literature or may
be prepared by methods known from the literature (see Examples Ito

The SOMYRoas AreRth L FERIANRd DA aIUS I8 LOMRRINES PP 88REEA re sither

formula | according to the invention and the physioIO%cally acceptable
knowsnfte théheoitREri RIdBRY fiaRTRRISB GivdnSHhpEfisROpa G iediierature

(see BRIpR £ifREDONHE enzyme DPP-IV. The biological properties of the
new compounds were investigated as follows: 10 The ability of the

substances and their corresponding salts to inhibit the DPP-IV activity

As af@BdReRenmemiateddmeer s ParBepkipVNGS andurEas! RiftheiBuaaBording to
colon carcinoma cell line Caco-2 is used as the DPP IV _source. The

the inymefiaftiaticrilt pryeirsirdhuarts mabiesrlsobpao aayeysiiriagharma-
colodigiefapdraceardaneeyvih thﬁg@ﬁﬁg&f@%bu&w aPipan
(6]

article entitled "Increased expression of intestinal cell line Caco-2", which
appeared in Proc. Natl. Acad. Sci. Vol. 90, pp. 5757-5761 (1993). The cell

The BXIGGEWasObERadTam erls selBiseddma RUffRectemMdT4ls (diicvs:
0.15 M NaCl, 0.04 t.i.u. aprotinin, 0.5% Nonidet-P40, pH 8.0) by

centrifugation at 35,000 g for 30 minutes at 4C (to remove cell debris). 20
The dietPBAHY sspanasseaieH QHEaRElIMEIRY SIS RUPsiIsiaIsoDE. Y

~ (AFC; AFC is amido-4-trifluoromethylcoumarin), final concentr?tion 100
activity £30eb8 HREANTHBISEK RS GHt HAsY DIDICH 88s3iatstrer 18 (men colon
carcifOReEBEATPRSOALEM i s A P thd BFFOIMMINALCL THY EHkTENkiwEsn of the
pipetted in. The reaction was started by the addition 8f 30 pi of soIHbiIised X

cells dfh%iérdﬂ)t%ﬂyce the DPP-IV expression was carried out in accordance with the
description by Reiher ef al. in an article entitled "increased expression of intestinal
cell line Caco-2" , which appeared in Proc. Natl. Acad. Sci. Vol. 90, pp. 5757-5761
(1993). The cell extract was obtained from cells solubilised in a buffer (10mM Tris
HCI, 0.15 M NaCl, 0.04 t.i.u. aprotinin, 0.5% Nonidet-P40, pH 8.0) by centrifugation

at 35,000 g for 30 minutes at 4°C (to remove cell debris).
The DPP-1V assay was carried out as follows:

50 pl of substrate solution (AFC; AFC is amido-4-trifluoromethylcoumarin), final
concentration 100 uM, were placed in black microtitre plates. 20 yi of assay buffer
(final concentrations 50 mM Tris HCI pH 7.8, 50 mM NaCl, 1 % DMSO) was pipetted
in. The Eeaction was started by the addition of 30 pi of solubilised Caco-2 protein
(final concentration 0.14 ug of protein per well). The test substances under
investigation were typically added prediluted fo 20 pl, while the volume of assay
buffer was then reduced accordingly. The reaction was carried out at ambient
temperature, the incubation period was 60 minutes. Then the fluorescence was
measured in a Victor 1420 Multilabel Counter, with the excitation wavelength at 405

nm and the emission wavelength at 535 nm. Dummy values (corresponding to 0 %
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15

(final concentration 0.14 pg of protein per well). The test substances under
investigation were typically added prediluted to 20 pl, while the volume of

WO 2@EsessAdaffer was then reduced accordingly. The reaction was E&iiried2608/001427
at ambient 30 temperature, the incubation period was 60 minutes. Then
the fluorescence was measured in a Victor 1420 Multilabel Counter, with
the excitation wavelength at 405 nm ari@ the emission wavelength at 535
nm. Dummy values (corresponding to 0 % WO 2005/085246

actlv@gwgrg%%gm%z%ﬁ?n&ﬂj?ﬁ'\’z\'ﬁﬂ WEEe ABNGHIB MINBIRSIVERBRed by assay
co-2 protein (volume replaced by assay buffer), control values

buffehoresdpineiivg o coussraniling) twd ROCkraisé it whikIREZaiRatol Aiures
withoRBARS SURSIERCH TG ROENCK ARG, I8P SHRSIANE AR RSO uestion,

expressed as IC50 values, were calculated from dosage/activity curves

exprassesisiniod Yaluesenaircaghoinaten BashdearoaRetviv Rilyae sapsisting of

11 mYRLEARIBINAL iQ%%??HQQeDPr'ﬁé\fdﬂmi%?fﬂe@ﬁ%m@%%%#)a%éﬁ) [nM] 1
6 1(3)6 1(4)9 1(6)2 1(/)5 1(12)2 1(21) 2 1(26)2 1(30)2 1(31) 3

1(38) 1 1(39) 2 The compounds prepared according to the invention are

well (oterated agEg(Gede effects pould beHsteRied e after the

oral administration of 10 mg/kg of the
{Example No.} 1Cs0 [NM]

1
1(3)
1(4)
1(6)
1(7)

1(12)

1(21)

1(26)

1(30)

1(31)

1(38)

1(39)

N = W N R N N N OO

The compounds prepared according to the invention are well tolerated as no toxic
side effects could be detected in rats after the oral administration of 10 mg/kg of the

compound of Example 1 (30), for example.

In view of their ability to inhibit DPP-1V activity, the compounds of general formula |

according to the invention and the corresponding pharmaceutically acceptable salts

thereof are suitable for influencing any conditions or diseases which can be affected
by the inhibition of the DPP-IV activity. It is therefore o be expected that the
compounds according to the invention will be suitable for the prevention or treatment
of diseases or conditions such as type | and type Il diabetes mellitus, pre-diabetes,

reduced glucose tolerance or changes in the fasting blood sugar, diabetic
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10 compound of Example 1 (30), for example. In view of their ability to
inhibit DPP-IV activity, the compounds of general formula | according to

WO 2abgdassstion and the corresponding pharmaceutically acceptalple’saitg005/001427
thereof are suitable for influencing any conditions or diseases which can
be affected 15 by the inhibition of the DPP-IV activity. It is therefore to be
expected that the compounds accordind'o the invention will be suitable
for the prevention or treatment of diseases or conditions such as type |

compRBSRE %%%P%@?%ﬁggﬁegﬁ%%im%ﬁn@gﬂﬁﬁ%%ggpﬁ%@ﬁﬁf@%i%sis or

changes ugar, diabetic WO 2005/085246
ketosiscrﬁamz@dsymgmel_ni@qimw@aﬁgﬁ§t€mgeréﬂﬁtﬁmﬁy,%ﬁﬁ@mﬁthy or
dyslid?@é‘%%%@mambcﬂji RCIARRIFAY ARloRdERIINGRPRINEE  RBases,

insulin resistance, metabolic syndrome, dyslipidaemias of various origins,

obesifytiativgrathtivreniotitian e relatiaenssasiscasisesiyy Arjgianin. In addition,
thes'GIRRANHAHL SR OHRORI BRI SRS BRYAAERMBr AR AdligNas thgse

substances are suitable for preventing B-cell de%ineratlon such as e.

apoplsEpRISISEraRE AR oiRae Eatie!B-CENe. SHe r@ﬁ%ﬁé@@bﬁ%%@é‘b?é for
impro¥ !?J'P@tdmﬁﬁ%@gﬂcf%ﬂqﬂ%mﬁé‘ﬁ@%ﬂ@&Hé%@ﬁ%ﬁﬂ#ﬁlﬂﬂ@asing the
s.

~additionally increasing the_size and number of pancreatic B-ce
size guetieTARY, AfiPaicEis B aalisofdsitinealin caybiriesieptities sirpEde
glucafish FiPsL A SR aacktietslipk WithXBRRLY HAdABIEiRRK ikith DPP-1v
~  expected that the compounds according to the invention will be suitable
inhibitismadhiewngemiest tial thecarreUbEfaGonigefeetnenfianayill be

suitabRRER HRVAahie-pliaet aneatanelicsialrg affielrpemaiiensiel as having a

hormonal stress responses or passibly reducing mortality and morbidity

favouspliermfischemsaintetiontiasafemeemiianiabhosh ki anyesponses
or po%?ﬁéﬁ%& pIiRG WitBiRe Riferigymerdionsd aheys Ll meskalast, they

P-1 or GLP-2. The compounds according to the invention may also

are syahlefoadrariiegcan erntipersravesiaf ik e rlre R mMrBliengAgbove
and rABdideatnoaacnte kidneyiailungs EB%?@WB@@@%@?Q@QH@ esntion may

invention may also be used to treat inflammatory complaints of the
also begpirdaty ﬁ%ﬁfwa@f@W&%Y@Sfaﬂﬁr@v%ﬁﬁ#@%ﬁd‘%ﬁﬁe{&ﬂ“n9 and
treatifhraRikdN{lapE)ataRBoviel disepsrmaddras gitigithtatdanvention may also be
used to treat inflammatory complaints of the respiratory tract. They are also suitabie
for preventing and treating chronic inflammatory bowel diseases such as e.g. irritable
bowe! syndrome (IBS), Crohn's disease or ulcerative colitis and also pancreatitis. it is
also expected that they can be used for all kinds of injury or damage to the
gastrointestinal tract such as may occur in colitis and enteritis, for example.
Moreover, it is expected that DPP-1V inhibitors and hence the compounds according
to the invention can be used to treat infertility or to improve fertility in humans or
mammals, particularly if the infertility is connected with insulin resistance or with
polycystic ovary syndrome. On the .other hand these substances are suitable for
influencing sperm motility and are thus suitable for use as male contraceptives. In
addition, the substances are suitable for treating growth hormone deficiencies
connected with restricted growth, and may reasonably be used for all indications for
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
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20 bowel syndrome (IBS), Crohn's disease or ulcerative colitis and also
pancreatitis. It is also expected that they can be used for all kinds of injury

WO 2@siantage to the gastrointestinal tract such as may occur in cBRISE?05/001427
enteritis, for example. Moreover, it is expected that DPP-IV inhibitors and
hence the compounds according to the invention can be used to treat
infertility or to improve fertility in human&or 25 mammals, particularly if
the infertility is connected with insulin resistance or with polycystic ovary

and BIQ%/ ge Gudheother hespasbsiancesarRahle iseases and also,

uencing sperm motility and are’thus suitable for use as male

for exasnpiecdpividsinfe cligamsote thidsuisbing bleost @dtipietoinkemigg prostatic
hypeHAWh ROTEIARE JEIGIENCIETo FAINGEISEWID SE RIS A0 QHM@BH & Uro-

reasonably’be used for all indica_tions' for 30 which growth hormone may
degeperative dTIRAEEMPULINES AdEDRIMY ® dReARRITEE X8 RIRCTSAIERIBPBHNS

deschiBePATS 2fidhalnibiery #iletahRPIMUIRLRABHYASIAHS for modifying

autoimmune diseases such as e.g. rheumatoid arthritis, multiple sclerosis,

tumowsyroRiRNVROLISS 03¥2s B peateR REEINea Dere AEh N BAsESR Feating T-
cell WHRFReSGINEY alnadie usebitrsaty[y sgassscrestialsarciibmas,

example, in HIV infections, for stimulating blood production, in benign
basai el eacRYPED AL R SGFHYRIseESs @&%éﬁé%&ﬁééﬁéﬁ%%éﬁﬁ Agmia of
vario @S BiS-RNP ARIFRoAROSREEAY 8 HlisARsAMIAR BSdRIeiTArR diseRRions

for example. The compounds 5 described may also be used for the

includesfaliedpopittrrride PrAtiBYRARI6A RRR AR MY SRFREUFSFRERN tarRratigeration,
psori?@%ﬁé%%@hﬁ@ﬂ@'@%ﬂ%ﬁ;@fﬁe@%‘ﬁi&sﬁd&?w}%?@é well as psycho-
ase

ymphomas, acute lymphoblastic leukaemia, cell- 2d pancreatic
Somagéréi'ﬁ@ﬁ‘?%,wﬁa%%qi SEHERREYBHME OF BRI T RH8E KNSther indications
are stroke, ischaemia of various origins, Parkinson's disease and
migraine. In addition, further indications 10 include follicular and epiderma

The qoypRAEIATRESOTHEIE AL dDKETSERER B BYARIEPAtB S i geRIunction wit
other@RgRRNAIDRYRIS gomenlonenatisiipagyatoriescacviabrameNshAciude

somatic, depressive and neurgpsychiatric diseases of all kinds, The
fore %&W@S‘P

IR IR Y ERIBA TR W5 BRNRRHP BB fiAction
glibeiilia a8 L aGHE:S Wirtanaase Switabls ihasapapdigiagenthiersliginediones
(e.q. ?gsr%ti)iitg?ztci)%%s, ipniccalgulggzone), PPAR-gamma agonists (e.g. Gl 262570) and
antagonists, PPAR-gamma/alpha modulators (e.g. KRP 297), PPAR-
gamma/aipha/delta modulators, AMPK activators, ACC1 and ACC2 inhibitors, DGAT
inhibitors, SMT3 receptor agonists, 11R-HSD inhibitors, FGF19 agonists or mimetics,
alpha-glucosidase inhibitors (e.g. acarbose, voglibose), other DPPIV inhibitors,
alpha2 antagonists, insulin and insulin analogues, GLP-1 and GLP-1 analogues (e.g.
exendin-4) or amylin. Also, combinations with SGLT2 inhibitors such as T-1095 or
KGT-1251 (869682), 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.q. bezafibrate, fenofibrate), nicotinic acid and its derivatives, PPAR-alpha

agonists, PPAR-delta agonists, ACAT inhibitors (e.g. avasimibe) or cholesterol
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for example antidiabetic agents such as metformin, sulphonylureas (e.qg.
glibenclamid, tolbutamide, glimepiride), nateglinide, repaglinide,

WO 2eRrio8IRAMediones (e.g. rosiglitazone, pioglitazone), PPAR-garhmeEP2005/001427
agonists (e.g. Gl 262570) and antagonists, PPAR-gamma/alpha
modulators (e.g. KRP 297), PPAR 20 gamma/alpha/delta modulators,
AMPK activators, ACC1 and ACC2 inhibftors, DGAT inhibitors, SMT3
receptor agonists, 11 R-HSD inhibitors, FGF19 agonists or mimetics,

absoARPA-GIHERSIHRsadAhiRitersiesth s arhosaive gbihe sidathetiRP Si¥stances
inhibitors, alpha2 antagonists, insulin and insulin analg%ues, GLP-1 [?‘BL—

such @p o1 G e YERRIS B BHERRRRT 288D IR AR EROSE W

raising@bhliBoss HER asr Ex9pIenRRtNeE b2 E 868682 uintikitafsAEC1 or
protein t%rosine phos%hatase 1, substan %/r¥hich influenc?a(ggrrg%ulat d

LXRaYRiea a8 Fasitistion-Re AR 88 ey mRibR b ey ractive

substHeesqh PRosehaRse e dnadppesldhisphgsphaiasamiglyergen
phosphor){%se, glucagon receptor antagonists and inhipjiors of
k'ﬁ‘?é@ﬁ

tetralyl G RBE IR RN R LR Ny EW%%E Rifgaaagnoidt
rece il waEHde hydegkinasetdipia iy et 30ageois oS NPYS or NPY2

HMG-CoA:reductase inhibitors (e.qg. simvastain, astatin), fibrates
antagES B EHE TR RLIAES SAte AL AL G Amdbas Bonsts of the

S5HTRRAEpIpha agonists, PPAR-delta agonists, ACAT inhibitors (e.g.
avasimibe) or cholesterol WO 2005/085246 PCT/EP2005/001427 13
absorption inhibitors such as for example ezetimibe, bile acid-binding

It is BEbFeHSIB% BIChABIN exarpiepigstytmineginfibliestiobileat hileod
acid transport, HDL - raising compou, such as for example inhibitors of

pres e BIGh By atoRl KB BT S h Ao Ao A P S g e

antagriXBakphadetaraguiaiors ehaaibfe 5 substances for the treatment of
obesity, such as e.g. sibutramine or tetrahydrolipostatin, dexfenfluramine,

axokine, antagonists of the cannabinoidl receptor, MCH-1 receptor
The @wdagenistsiddChrachpior agahisis dFBY SsamidRY 2 rdptdgomistsvencus route, 1

to 10} I—%SZ?:S%%%&SE 5'}38 35 AE8133 81 ARPR s Wl AR aagniis8tdBR, 1 to 100
mg, in each case 1 to 4 times a day. For this purpose, the compounds of formula |
prepared according to the invention, optionally combined with other active
substances, may be incorporated together with one or more inert conventional
carriers and/or diluents, e.g. with corn starch, lactose, glucose, microcrystalline
cellulose, magnesium stearate, polyvinyipyrrolidone, citric acid, tartaric acid, water,
water/ethanol, water/glycerol, water/sorbitol, water/polyethylene glycol, propylene
glycol, cetylstearyl alcohol, carboxymethylcellulose or fatty substances such as hard
fat or suitable mixtures thereof into conventional galenic preparations such as plain

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

The Examples that follow are intended to illustrate the invention:
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It is also possible to combine the compounds with drugs for treating high
blood pressure such as e.g. All antagonists or ACE inhibitors, diuretics,
wo 2tadieskess, Ca- antagonists, etc., or combinations thereof. 15 Pog/dpsegr001427
required to achieve such an effect is expediently, by intravenous route, 1
to 100 mg, preferably 1 to 30 mg, and by oral route 1 to 1000 mg,
preferably 1 to 100 mg, in each case 1t 4 times a day. For this purpose,
the compounds of formula | prepared according to the invention,

i i ' tive substances, may be incorporated
Prep?o%ﬁ@&w@%%%%ﬁ%@e%%%nventional 20 carriers and/or diluents,
e.g. with corn starch, lactose, glucose, microcrystalline cellulose,

pesium stearate, polyvinylpyrrolidone, citric acid, tartaric acid, water,
/ethanol, water/glycerol, water/sorbitol, water/polyethylene glycol,
e 8 VAl dEide B bl [oyh O lattiert. -

butvléym&ﬁﬁé' %H{ﬁiﬁ;ﬂﬁ%ﬁr{gixtre heof ino conventional

alenic preparations such as pfain 25 or coated tablets, capsules,

A mi%yvm@?éi,@mam@ﬂr%&BM@N&Q{IM%&%MM@MW@WM)-
piper@éﬁ_{_‘/ﬂé%%HN%@%W%%W%@WWQQ%Q%E% [ 4 mi N,N-

005/001427 14 Preparation of the starting compounds Example
dimetmd[grpﬁgﬁq%ﬁﬁngﬁqr@ﬁafgﬁnl,gznj;putes at 80°C, then 324 mg 2-chloromethyl-4-

phen Hd-domediine @roWyast- Whd s (8HctiBn mixture is stirred for two hours

utyloxycarbonylamino)-piperidin-1-yl]-xanthine A mixture of 416 mg
at 803Gt anethetya{l 1080893 ivBreasiBNGIs e SR mmpIpromethyl-4-
phengiﬁﬁ{ iﬁ'ﬁlquML‘Z@ImBi BPPAGIELIMY FRESINI AR ARFEI T Bfdehbr 1.5 hours

imethylformamide is stirred for 10 minutes at 80C, then 32

4
at 80X eribRimibtseiventén distilind-of iﬁa%hm%ﬁe%ife@%ﬁatf@%asweﬂn water
and dibyledmRliIrmakiardwad PHER 403l 88ked WEIH ANBIBSBR BYEaRSEM and

carbonate and 50 mg chloromethyl-4- phenylamino-quinazoline are added

saturgipshpedimtaiosidarraitiinm ifeckeves MagResirBbauirhalehaderararated

downsThelidaghelbaseliiag eridred bYiskiBriathBeARe b YEHErsBBE 8ENolumn with
acetate. The organic phase is washed with dilute citric acid, water and

ethyl acetate/petrolelm ether (8:2 to 10:0) as eluant . :

Yield: 425 mg (65 % of theory)

R value: 0.33 (silica gel, ethyl acetate)

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

The following compounds are obtained analogously to Example I

(1) 1-[(4-benzylamino-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-[3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl}-xanthine

R¢ value: 0.20 (silica gel, ethyl acetate)

Mass spectrum (ESI*): m/z = 664 [M+H]"

(2) 1-[(2-methyl-quinolin-4-ylymethyl}-3-methyl-7-(2-butyn-1-yh)-8-[{( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine

R: value: 0.80 (silica gel, methylene chloride/methanol = 9:1)

Mass spectrum (ESI): m/z = 572 [M+H]"
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saturated sodium chloride solution, dried over magnesium sulphate and
evaporated 15 down. The crude product is purified by chromatography

wo 20vsn8ssiica gel column with ethyl acetate/petroleum ether (8: 2#oT1EROY05/001427
as eluant . Yield: 425 mg (65 % of theory) Rf value: 0.33 (silica gel, ethyl
acetate) Mass spectrum (ESI+): m/z = 650 [M+H]+ 20 The following
compounds are obtained analogously tot&xample I: (1)
1-[(4-benzylamino-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-[3-(t

- nylam in0)-pinerid in-Leyl]-xanthi valhe;
) 1 B AT BIRIAES R r T BB A Tl B -
butyles{yzariethylapino)ipigeritivethyd]-3anthimg-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-
I InQ)-pinerid.in-1- Ine,30 2t yalue: 0.80 (silica
Ri Vﬁ%ﬁﬁﬁﬁﬁ%ﬁrﬁgﬁéﬂ%ﬁ%k@ é‘%{lg)mﬁ;@@gec%'rﬁf(‘ESH): m/z =
Mass gpgmMa)« B8O 2008/685326MP¢it/EP2005/001427 15 (3)
1-[(3-cyano-naphthalen-1-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(ter
t.- butyloxycarbonylam ino)-pi perid in-1-yl]-xanthine Rf value: 0.67 (silica

(4) 1de2-phemytenenarotirdnyiothelitol =Somethwitd s’ dpetramytES IR hatert -
butyié§§o@46€ﬂﬁ§rﬁﬁo%—8iperidin~1~ i]-xanthine
1-[(2-phenyl-quinazolin-4-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert
Ry valuguflibRystien aglameibyisipeiniericpiekavtriertaler vali®: 0.75 (silica
Mas&gééEﬁ'{Wl?@SF larideleihyl ngte = 1:1) Mass spectrum (ESI+): m/z =
635 [M+H]+ 10 (5)
1-[(4-cyano-isoquinolin-1-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert
(5) 1+[(4-cyano-isoquinolin-1-y)methyl}-3-methyl-7-(2-butyn-1-y1)-8-[( R)-3-(tert.-
butyloxycarbonylamino)}-piperidin-1-yl}-xanthine
R value: 0.75 (silica gel, methylene chloride/methanol/conc. aqueous ammonia =
90:10:1)

Mass spectrum (ESI'): m/z = 583 [M+H]"

(6) 1-[(4-cyano-quinolin-2-yymethyl]-3-methyl-7-(2-butyn-1-y1)-8-[( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl}-xanthine
Mass spectrum (ESI): m/z = 583 [M+H]"

(7) 1-[2-(3-cyclopropyloxy-phenyl)-2-oxo-ethyll-3-methyl-7-(2-butyn-1-yl)-8-[( R)-3-
(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine

Ry value: 0.75 (silica gel, methylene chloride/ethyl acetate = 1:1)

Mass spectrum (ESI"): m/z = 591 [M+H]"

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

Rt value: 0.65 (silica gel, methylene chloride/ethyl acetate = 1:1)

Mass spectrum (ESI™): m/z = 605 [M+H]"

(9) 1-[2-(3-cyclobutyloxy-phenyl)-2-oxo-ethyll-3-methyl-7-(2-butyn-1-yi}-8-[( R}-3-(tert.-

butyloxycarbonylamino)-piperidin-1-yl]-xanthine
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butyloxycarbonylamino)-piperidin-1-yl]-xanthine Rf value: 0.75 (silica gel,
methylene chloride/methanol/conc. aqueous ammonia = 90:10:1) 15

wo 2ddasgspectrum (ESI+): m/z = 583 [M+H]+ (6) PCT/EP2005/001427

1-[(4-cyano-quinolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine Mass spectrum (ESI+):
m/z = 583 [M+H]+ 20 (7) 16
1-[2-(3-cyclopropyloxy-phenyl)-2-oxo-ethyl]-3-methyl-7-(2-butyn-1-yl)-8-[(R

-3- -pbutyloxycarbonylam ino)-piperidin-1-yll-xanthine, Rf value: 0.75
Ri Vai%fﬁb%%él&fﬁé%ﬁyéﬁ@ &%’ﬂ&%@e‘f‘ﬁhy‘ﬁé%/éey iaié%é%ésie'é ectrum (ESI+):
MassrszecHom (S @%2(8)605 [M+H]"

1-[2-(3-cyclopropylmethoxy-phenyl)-2-oxo-ethyl]-3-methyl-7-(2-butyn-1-yl)-

8-[(R)- 3-(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine Rf value:
(10) O-B5-(sitice gedamietineheyipmetiod) Stk todtd2=bLtyMags-8deBidnitert.-

+): = +Hl+,. g .
buty] "f‘%?é?g}{cﬁéab"ﬁ@%%i%%}é%’ﬁ%2%&’65’33% YIE3-methyl-7-(2-butyn-1-yl)-8-[(R)
Mass 3getrutnuiiESkycartond8m My ttiperidin-1-yl]-xanthine WO
2005/085246 PCT/EP2005/001427 16 Rf value: 0.85 (silica gel,

methylene chloride/ethyl acetate = 1:1) Mass spectrum (ESI'): m/z = 605
(11) [MKRIP-(r@thoxy-naphthalen-1-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-[( R)-3-

1: j inolin-3- -3 =7=(2-butyn-1-yl)-8-[(R)-3-(tert
(tert. %%ﬁ%{%ﬁﬁéﬁ%@%@ﬁii—%ﬁ%&%hine Mass spectrum
Rr valgs|0; 10/ fsitica g el ethylacptate)
MaSslé%g%tﬁfmﬁtrgéy-g%p}ggaéqupmethyl]-3-methyl-?-(2-butyn-l-yl)-8-[(R)-3
- ( oxycar [

ert.-buty onylamino)-piperidin-1-yl]-xanthine

(12) 1-[(2,3-dimethyl-quinoxalin-6-yl)methyl]-3-methyl-7-(2-butyn-1-yl}-8-[( R)-3-(tert.-

butyloxycarbonylamino)-piperidin-1-yl}-xanthine
Ry value: 0.50 (silica gel, ethyl acetate)
Mass spectrum (ESI*): m/z = 587 [M+H]"

(13) 1-[(6-nitro-quinolin-2-yl)methyl}-3-methyl-7-(2-butyn-1-yl)-8-{( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yi}-xanthine

R¢ value: 0.45 (silica gel, ethyl acetate/petroleum ether = 7:3)

Mass spectrum (ESI™): m/z = 603 [M+H]"

(14) 1-[(quinoxalin-5-ylYmethyl]-3-methyl-7-(2-butyn-1-yl}-8-[( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl}-xanthine
Mass spectrum (ESI"): m/z = 559 [M+H]"

(15) 1{6-methoxy-quinolin-2-yl)methyl}-3-methyl-7-(2-butyn-1-yi}-8-[( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl}-xanthine

Rf value: 0.65 (silica gel, ethyl acetate)

Mass spectrum (ESI™): m/z = 588 [M+H]"
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10 Rf value: 0.70 (silica gel, ethyl acetate) Mass spectrum (ESI'): m/z =
617 [M+H]' (12)

WO 2bef@&ziimethyl-quinoxalin-6-yl)methyl]-3-methyl-7-(2-butyn-1-yE8AHRIS-001427

(tert.- butyloxycarbonylamino)-piperid in-1-ylj-xanthine 15 Rf value: 0.50
(silica gel, ethyl acetate) Mass spectrum (ESI'): m/z = 587 [M+H]' (13)
1-[(6-nitro-quinolin-2-yl)methyl]-3-methy7-(2-butyn-1-yl)-8-[(R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine 20 Rf value: 0.45 (silica

(16) ﬁ%ﬁ@%&i%@%%@ﬁH@tﬁ}}ﬁ%-ﬁ%ﬁWﬁ?ﬁ-Eﬂ?ﬁm M RIHE 593
butylofygaiexsliarsiydreaeyif-rhethyenttinsutyn-1-yl)-8-[(R)-3-(tert.-
Ry vﬁw&'e%%hwﬁ;@m@dﬂrafwkﬁﬁam%?é Yags spectrum (ESI'):

m/z = 559 [M+H
Masg JeaetieimobsShuimsia 2 SHHIMtIF3-methyl-7-(2-butyn-1

-yl)-8-[(R)-3-(tert.- butyloxycarbonyla m ino)-pipe ridin-1-ylj-xanthine Rf

value: 0.65 (silica gel, ethyl acetate) 30 Mass spectrum (ESI'): m/z = 588
(17) iy mydsizogsybgsoaeimatinytyHomsotidanettyis|2-butyn-1-yi)-8-[(R)-3-

(tert Jo(RBRGEA VA é”hﬁnﬂ)fﬂfﬂ@bﬂiré:mﬁ1W£Rn6%QUtyn-1-y|)-8-[(R)-3-(tert.-

butyloxycarbonylamino)-piperid in-1-yl]-xanthine Rf value: 0.43 (silica gel,
methylene chloride/methanol = 96:4) Mass spectrum (ESI+): m/z = 584

O B e et i % e
butylpsygashonyIB IR IRGTHEMINd)-¥ahNA- 1-yI]-xanthine (18)

Ry valol? dlparasmbing bn-giraeiidie srrdivint iyt 11yi)-8-[(R)-3-(tert.
10 but&loxycarbpnylamlno - E|l;[?}l‘1erld|Q-l-yl]-xanthlne Rf value: 0.24 (silica

Masg;apeatiimdERtoigalorarPdiart 1:1)

(19) 1-[(8-nitro-quinolin-2-ylYmethyl]-3-methyl-7-(2-butyn-1-yl)-8-[( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl}-xanthine

Ry value: 0.63 (silica gel, methylene chloride/methanol = 95:5)

Mass spectrum (ESI): m/z = 603 [M+H]"

(20) 1-{(6-fluoro-quinolin-2-ylYmethyl]-3-methyl-7-(2-butyn-1-yl)-8-[( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine

R value: 0.47 (silica gel, methylene chloride/methanol = 95:5)

Mass spectrum (ESI'): m/z = 576 [M+H]"

(21) 1-[2-ox0-2-(2-bromo-phenyi}-ethyl]-3-methyl-7-(2-butyn-1-yl)-8-[( R)-3-{tert.-
butyloxycarbonylamino)-piperidin-1-yl}-xanthine

Ry value: 0.75 (silica gel, methylene chloride/ethyl acetate = 1:1)

Mass spectrum (ESI'): m/z = 613, 615 [M+H]"

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

Ry value: 0.80 (silica gel, ethyl acetate)
Mass spectrum (ESI"): m/z = 456 [M+H]"



10

15

20

25

30

Mass spectrum (ESI+): m/z = 576 [M+H]+ (19)
1-[(8-nitro-quinolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.- 15

WO 2 /)?]lg)%cé/ rbonylamlno) piperidin-1-yl]-xanthine Rf value: 0.63 &%%@8&5/001427
methylene chloride/methanol = 95:5) Mass spectrum (ESI+): m/z = 603

[M+H]+ (20)
1-[(6-fluoro-quinolin-2-yl)methyl]-3-methy-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-
20 butyloxycarbonylamino)-piperidin-1 -yl]-xanthine Rf value: 0.47 (silica
gel, methylene chloride/methanol = 95:5) Mass spectrum (ESI+): m/z =
576 [M+H]+ (21)

(23) iﬁt%@n@o@lﬁ%&ﬁ@ Ovhrethyi-3-methyl-7-(2-ButyR-1-y1) @‘é@)@ﬂ@ﬁt

but onycarbonylamlno) %pendln -1 -yl]-xanthine Rf value: 0.75 (silica

bUfV’%Cﬁf@WY@f@’m RiRsEad YBsathiDg) Mass spectrum (ESI+): m/z =

MasSdge &HMINEBI. (R = 588 [M+H]*
1-cyanomethyl-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-butyloxycarbonyla

mino)- 30 piperidin-1-yl]-xanthine Rf value: 0.80 (silica gel, ethyl acetate)

(24) MpasprResitpirithgima Prmethy-BAahBimWO 2ZERPBS34B8-[( R)-3-(tert.-

PCT/EP2005/001427 18 (2 _
b“tyf‘ixp(ﬁaﬁ?&m%méﬂﬂﬁcﬂlﬂeé“glﬁﬁié\’ﬂm@@-tmaﬁyl-7-(2-butyn-l-yl)-8-[(R)-3-(tert

Ry valu/@U@(Bg(g%Eiw@Mammﬁ)d@iﬁ@ﬂﬁiﬁrwmﬁtﬁﬁmﬁ =\dgsg)spectrum (ESI+):
m/iz=5

H
assﬁﬁ?%ﬁ%ﬁ%&)nl}nm{ 7 3B 3-methyl-7-(2-butyn-1-y1)-8-[(R)-3-(tert.

- butyloxycarbonylamino)-piperid in-1-yl]-xanthine Rf value: 0.39 (S|I|ca
(25) EE R, e S Mo S0 MO B R ER BT
butyldx|(Ebbloapaimimisipdefimmethyll-antimg-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-
R value: 0.28 (silica gel, ethyl acetate)
Mass spectrum (ESI"): miz = 559 [M+H]"

(28) 1-[(3-cyano-4-methyl-quinolin-2-ylYmethyl}-3-methyl-7-(2-butyn-1-y1)-8-[( R)-3-
(tert.-butyloxycarbonylamino)}-piperidin-1-yl}-xanthine

Rs value: 0.75 (silica gel, methylene chloride/ethyl acetate = 1:1)

Mass spectrum (ESI™): m/z = 597 [M+H]"

(27) 1-[(4,5-dimethyl-quinazolin-2-yiymethyl]-3-methyl-7-(2-butyn-1-y)-8-{( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yll-xanthine
Mass spectrum (ESI™): m/z = 587 [M+H]"

(28) 1-[(5-cyano-quinolin-2-yl)methyl}-3-methyl-7-(2-butyn-1-yl}-8-[( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yi]-xanthine

Rs value: 0.42 (silica gel, petroleum ether/ethyl acetate = 1:2)

Mass spectrum (ESI™): m/z = 583 [M+H]"

(29) 1-[(3-cyano-quinolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y)-8-[( R)}-3-(tert .-
butyloxycarbonylamino)-piperidin-1-yi}-xanthine
R value: 0.80 (silica gel, methylene chioride/ethyl acetate = 1:1)
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butyloxycarbonylamino)-piperid in-1-yl]-xanthine Rf value: 0.28 (silica gel,
ethyl acetate) Mass spectrum (ESI+): m/z = 559 [M+H]+ 15 (26)
wo 2bd{Banpano-4-methyl-quinolin-2-yl)methyl]-3-methyl-7-(2-butyn-geyi)e84(By001427
-3- (tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine Rf value: 0.75
(silica gel, methylene chloride/ethyl acetate = 1:1) Mass spectrum (ESI+):
m/z = 597 [M+H]+ 20 (27) 19
1-[(4,5-dimethyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-
(tert.- butyloxycarbonylam ino)-piperidin-1-yl]-xanthine Mass spectrum
(ESI+): m/z = 587 [M+H]+ 25 (28)
(30) 1-[(3-phrenyiquiriolidin-ghhatatiy-sneteifyt-(2(Bduyhm- Yy 8- )R3-feéter. -

b“ty'w?éiumﬁ‘?‘??@r/ gwd[b@nglme{@@ s¥lsxanthine Rf value: 0.42 (silica gel,

|'acetate ="1:2 ass spectrum (ESI+): m/z = 583
R¢ va[MQH]#@q)s@gg gel, ethyi acetate)
1-[(3-cyano-quinolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine Rf value: 0.80 (silica gel,
(31) hbtHdenb embaawethoracetayl-3-mejwicy 480B4085749)-8-[(R)-3-(tert.-
butylgﬁyﬁﬁgﬂﬁyﬁ%ﬁ l:%cfr?fp)i -yl]-xanthine
-[(4-phenyl-pyrim lmethyl]-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.
R¢ Va—'%tﬁ@)@ﬁﬂh@étﬂ%ﬂﬁ*‘ih aeigiaifdin-1-yl]-xanthine Rf value: 0.46 (silica

Mas&%kzaé‘éﬁﬁh? ¢E8{8) m/BL)580 M+H]*
(2-nitro- phenyl) -2-oxo-ethyl]-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-

butyloxycarbonylam ino)-piperidin-1-yl]-xanthine Rf value: 0.75 (silica gel,
(32) ¢l AcsBRIEd MashaRaskWL (frRithy3-medt IMBlbutyn-1-y1)-8-[(R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yi}-xanthine
R value: 0.54 (silica gel, methylene chloride/methanol = 95:5)
Mass spectrum (ESI™): m/z = 607 [M+H]"

(33) 1-{(6,7-dimethoxy-quinolin-2-yl)methyi]-3-methyl-7-(2-butyn-1-yl}-8-[( R)-3-{tert.-
butyloxycarbonylamino)-piperidin-1-yi]-xanthine

R value: 0.36 (silica gel, ethyl acetate)

Mass spectrum (ESI™): m/z = 618 [M+H]"

(34) 1-{{guinazolin-6-ylymethyl}-3-methyl-7-(2-butyn-1-yl)-8-{( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yi]-xanthine

Rt value: 0.20 (silica gel, ethyl acetate)

Mass spectrum (ESI): m/z = 559 [M+H]"

(35) 1-[(4-cyano-quinazolin-2-ylmethyl}-3-methyi-7-(2-butyn-1-y1)-8-[( R)-3-(tert -
butyloxycarbonylamino)-piperidin-1-yi]-xanthine

Rs value: 0.40 (silica gel, methylene chloride/ethyl acetate = 7:3)

Mass spectrum (ESI™): m/z = 584 [M+H]"

(36) 1-[(quinazolin-7-yl)methyl]-3-methyl-7-(2-butyn-1-y)-8-[( R)-3-(tert.-

butyloxycarbonylamino)-piperidin-1-yl]-xanthine
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10 (32)
1-[(1,4-dicyano-naphthalen-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-

wo 208t lsHilyloxycarbonylamino)-piperidin-1-yl]-xanthine Rf valuep@deo005/001427
(silica gel, methylene chloride/methanol = 95:5) Mass spectrum (ESI'): m/z

=607 [M+H]" 15 (33)
1-[(6,7-dimethoxy-quinolin-2-yl)methyl]-8amethyl-7-(2-butyn-1-yl)-8-[(R)-3-(
tert- butyloxycarbonylam ino)-piperidin-1-yl]-xanthine Rf value: 0.36 (silica

cetate) Mass (ESI) m/z = 618 [M+H]' 20 (34)

Rev “Rq(@ %ﬁz%ﬂﬁ%%%%’t’sw ]%%i?é yI-7-(2-butyn-1-y1)-8-[(R)-3-(tert.-
MasduepderyearfEsiylamine) 56 p@udiaiL-yl]-xanthine Rf value: 0.20 (silica gel,

ethyl acetate) Mass spectrum (ESI'): m/z = 559 [M+H]" 25 (35)

1-[(4-cyano-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yi)-8-[(R)-3-(tert.
(37) 4qemg«m@mnnwpmmempéﬂdmm}mmr[e/?RBa(m 0.40 (silica
butylgglgf %&ﬁﬁg@ fchl -%‘E'peé%EPX' ?Cﬁtxta%th;g) Mass spectrum (ESI'): m/z =
Ry valugQiba4sliicd ydnekbiylidgmaathigrid{a uty ackid)e8= (R})3-(tert. -

u ar, inQ) yl]-xanthine WO 2005/085246

Mas$%¥fé%%(%%€i ]72 Oﬂ%e@w ef‘ 0.20 (silica gel, ethyl acetate) Mass

spectrum (ESI'): m/z = 559 [M+H)+ (37)

cyano-benzyh)-3-m -8-I(B)-3- 5

68 S B N R e Ry e
butyioxycarbony!ammo) plpendm 1-yil-xanthine
R¢ value: 0.58 (silica gel, methylene chloride/ethy! acetate = 1:1)

Mass spectrum (ESI™): m/z = 532 [M+H]"

(39) 1-(4-cyano-benzyl}-3-methyl-7-(2-butyn-1-yl}-8-[( R}-3-(tert.-
butyloxycarbonylamino)-piperidin-1 ;yi]—xanthihe

R value: 0.61 (silica gel, methylene chloride/ethyl acetate = 1:1)
Mass spectrum (ESIY): m/z = 532 [M+H]"

(40) 1-{(pyridin-2-yl)methyl]-3-methyil-7-(2-butyn-1-yl)-8-[( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine
Mass spectrum (ES!I*): m/z = 508 [M+H]"

(41) 1-benzyl-3-methyl-7-(2-butyn-1-yl)-8-[( R)-3-(tert.-butyloxycarbonylamino)-
piperidin-1-yl]-xanthine

Ry value: 0.70 (silica gel, methylene chioride/ethyl acetate = 1:1)

Mass spectrum (ESI™): m/z = 507 [M+H]”

(42) 1-(4-methoxy-benzyl)-3-methyl-7-(2-butyn-1-y1)-8-[( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl}-xanthine

Re value: 0.75 (silica gel, ethyl acetate)

Mass spectrum (ESI™): m/z = 537 [M+H]"
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Rf value: 0.50 (silica gel, methylene chloride/ethyl acetate = 7:3) Mass
spectrum (ESI'): m/z = 532 [M+H)+ (38)

wo 2doéReymso-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.- L0PCT/EP2005/001427
butyloxycarbonylamino)-piperidin-1-yl)-xanthine Rf value: 0.58 (silica gel,
methylene chloride/ethyl acetate = 1:1) Mass spectrum (ESI+): m/z = 532
[M+H]' (39) 1-(4-cyano-benzyl)-3-methy&47-(2-butyn-1-yl)-8-[(R)-3-(tert.- 15
butyloxycarbonylamino)-piperidin-1-yl)-xanthine Rf value: 0.61 (silica gel,

(43) TYAene SRR A AGeAtS B M8 SpRpERES!): miz = 592
butylaxypyrininyzaphimtinjiesiditethyli7xehingn-1-y1)-8-[(R)-3-(tert.- 20

) : ' ineridio-1-yl]-xanthine M ESI+):
Ry va%ygé%cﬁﬁqgﬁg{gﬁﬂ%pé%ggg yl]-xanthine Mass spectrum ( )

Massispenityina (heihyImiz=dodin 343 MdtR)-3- (tert.-butyloxycarbonylamino)-
piperidin-1-yl]-xanthine 25 Rf value: 0.70 (silica gel, methylene
chloride/ethyl acetate = 1:1) Mass spectrum (ESI'): m/z = 507 [M+H]' (42)

(44) HRErdimenptEmEy)) SmakplZ-@Hubm -1y @) et

%ﬁy iR RRarignn- 1 nthine 30 Rf value: 0.75 (silica
butyl ge ,Xethyl aé%@é%lgg@?ee&?ﬂr% %E%qlrﬁ? m/z = 537 [M+H]' WO

Massepspes? 46 HO TR 70857004407 21 (43)
1-(2-chloro-benzyl)-3-methyl-7-(2-butyn-1-yi)-8-[(R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine Rf value: 0.80 (silica gel,

(45) Ly raaBerb PRS- BEEEM - R foi2-bibyn: S LA Heate

butyldz{ERiHARRIRE NP P Y i &ripiae-1-y1)-8-[(R)-3-(tert -
Mass spectrum (ESI*): m/z = 610, 612 [M+H]"

(48) 1-(3-fluoro-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-[( R}-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine

R¢ value: 0.80 (silica gel, ethyl acetate)

Mass spectrum (ESI*): m/z = 525 [M+H]"

(47) 1-(3,5-dimethoxy-benzyl)-3-methyl-7-(2-butyn-1-yH)-8-[( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl}-xanthine

R value: 0.70 (silica gel, ethyi acetate)

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

(48} 1-(2-fluoro-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-[( R)-3-(tert.~
butyloxycarbonylamino)-piperidin-1-yi}-xanthine

Ry value: 0.85 (silica gel, ethyi acetate)

Mass spectrum (ESI"): mfz = 525 [M+H]

(49) 1-[(6-cyano-pyridin-2-yhmethyl]-3-methyl-7-(2-butyn-1-y1}-8-[(R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yi]-xanthine

Rs value: 0.60 (silica gel, methylene chloride/ethyl acetate = 1:1)

Mass spectrum (ESI"): m/z = 533 [M+H]"
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butyloxycarbonylamino)-piperidin-1-yl]-xanthine Mass spectrum (ESI+):
m/z = 557 [M+H]+ 10 (45)

WO 2806f08yanp-4-bromo-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-g€tier2005/001427

butyloxycarbonylamino)-piperid in-1-yl]-xanthine Mass spectrum (ESI+):
m/z = 610, 612 [M+H]+ (46)
1-(3-fluoro-benzyl)-3-methyl-7-(2-butyn-4zyl)-8-[(R)-3-(tert.- 15
butyloxycarbonylamino)-piperidin-1-yl]-xanthine Rf value: 0.80 (silica gel,
ethyl acetate) Mass spectrum (ESI+): m/z = 525 [M+H]+ (47) 1-(3,5-d
imethoxy-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.- 20
(50) bitﬁ@?ml Wﬁm%)méiw@iﬁéﬁ?aﬂﬂﬁ(%%ﬂaﬂ%&?ggf@){gﬂ(wI,
ethyl acetat ass spectrum +).m/z = +H]+
oty G R AL Ay AT - o-[(R) 3- (ot 25
R vahusy 108 ésbicaytrminmetpirera phibyietatmyime SRatatid: 0,85 (silica gel,
ethyl aceta 1SS Spe #+): m/z = 525 [M+H]+ (49)
Masﬁ?[%-‘%%ﬁ’o@? id?n@%?yﬁr%ﬁwg% ethyl-7-(2-butyn-1-y1)-8-[(R)-3-(tert.-
30 butyloxycarbonylamino)-piperidin-1-yl]-xanthine Rf value: 0.60 (silica
methylene, chloride/ethyl.acetate, = 1. egt +): m/z =
o1 S e S R R i St R e
butylbxy8aryamylpyrida)-Righ vkt Hyl-raatinghd - (2-butyn-1-y1)-8-[(R)-3-(tert.-
r INQ)-piperid iNal-yillxxanthine Rf value: 0.60 (silica gel,
Vs e o ST

yl acetate 5 Mass spectrum (ESI+): m/z =
533 [M+H]+ (51)

-(2- - )-3- |=7-+(2-RL -W)r8:(R)-3-(tert.-
(52 e ) > e
butyloxycarbonylamino)-piperidin-1-yi}-xanthine

Rt value: 0.80 (silica gel, ethyl acetate)

Mass spectrum (ESI™): m/z = 525 [M+H]"

(53) 1-(4-chloro-benzyl)-3-methyi-7-(2-butyn-1-yl)-8-[{ R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl}-xanthine

R¢ value: 0.80 (silica gel, ethyl acetate)

Mass spectrum (ESI'): m/z = 541, 543 [M+H]"

(54) 1-(2-cyano-4-flucro-benzyl)-3-methyl-7-(2-butyn-1-yi}-8-[( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yi]-xanthine
Mass spectrum (ESI*): m/z = 550 [M+H]"

(55) 1-(3-cyano-4-fluoro-benzyl)-3-methyl-7-(2-butyn-1-yl}-8-[( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl}-xanthine
Mass spectrum (ESI*): m/z = 550 [M+H]"

(56) 1-(2-chloro-4-cyano-benzyl)-3-methyl-7-(2-butyn-1-yi)-8-[( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-ylj-xanthine
Mass spectrum (ESI™): m/z = 566, 568 [M+H]"
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Mass spectrum (ESI+): m/z = 566, 568 [M+Hj+ 10 (52)
1-(4-fluoro-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-

WO 2begylesamarbonylam ino)-pi perid in-1-yl]-xanthine Rf value: 0.8B{3%ili@a005/001427

gel, ethyl acetate) Mass spectrum (ESI+): m/z = 525 [M+H]+ 15 (53)
1-(4-chloro-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-¥a&nthine Rf value: 0.80 (silica gel,
ethyl acetate) Mass spectrum (ESI+): m/z = 541, 543 [M+H]+ 20 (54)

) e L T R
(tert. rhuhydoxy0dNIepfle rBn@Epiperidin-1-yl}-xanthine
Mas%'s‘?%ﬁl’ﬂﬁ?l@:’gw?r?ﬁpfgzy% yl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-

uty

oxycarbonylamino)-pipefidin-I-yl]-xanthine Mass spectrum (ESI+):
m/z = 550 [M+H]+ (56)

(58) Jr:@:ﬁma&%‘iﬁ%\fﬂg\‘?z}t’ &@é@hﬁh@t@f%ﬂﬁﬂhﬁ@ﬁ@c+~)‘Qtert.-

butyloxycarbonylamino)-piperidin-1-yl}-xanthine Massspe I
butylmyycabesykesiNa-pipewdn ZouB/8880WeeP CT/EP2005/001427 23 (57)

Masélg[&@gﬁgmq)g@pﬁpﬁwlgtgggIwmnethyl]-3-methyl-7-(2-butyn-1-y|)-8-[(R)-

3- (tert.-butyloxycarbonylamino)-piperid in-1-yl]-xanthine Mass spectrum
(ESI'): m/z = 555 [M+H]} 5 (58)

(59) 13 HIHHEHBRRR: S FsaneRgn YD hylﬂ;@:femrayezetaﬂaﬁ-[(R)-B-({er
t.- butyloXycarbonylam ino)-piperidin-1-yl]-xanthine Mass spectrum (ESI’):
butylayycatbomylamino)-piperidin-1-yll-xanthine

Mass spectrum (ESI): m/z = 557 [M+H]"

(60) 1-(3-nitro-4-cyano-benzyl)-3-methyl-7-(2-butyn-1-yi)-8-{( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine
Mass spectrum (ESI"): m/z = 577 [M+H]"

(61) 1-[(2-cyano-pyridin-3-yl)methyl]-3-methyl-7-(2-butyn-1-yl}-8-{( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl}-xanthine

Rs value: 0.50 (silica gel, methylene chioride/ethyl acetate = 1:1)

Mass spectrum (ESI"): m/z = 533 [M+H]"

(62) 1-(2-cyano-4-methoxy-benzyl}-3-methyl-7-(2-butyn-1-y1)-8-[(R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine

R value: 0.70 (silica gel, methylene chloride/ethyl acetate = 1:1)

Mass spectrum (ESI™): m/z = 562 [M+H]"

(63) 1-(2-cyano-5-methoxy-benzyl)-3-methyl-7-(2-butyn-1-y!}-8-[(R)-3-(tert -
butyloxycarbonylamino)-piperidin-1-yl]-xanthine

Rs value: 0.75 (silica gel, methylene chloride/ethyl acetate = 1:1)

Mass spectrum (ESi’): m/z = 562 [M+H]"
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(59) 1-(3,5-dicyano-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.- 10
butyloxycarbonylamino)-piperidin-1-yl]-xanthine Mass spectrum (ESI+):

wo 2HZgesmb [M+H] (60) PCT/EP2005/001427
1-(3-nitro-4-cyano-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine 15 Mass spectrum
(ESI+): m/z = 577 [M+H]+ (61) 24
1-[(2-cyano-pyridin-3-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-
butyloxycarbonylam ino)-pi eridin-l-yll-xanthi e Rf value: 0.50 (silica gel,

(64) hietnperedmbRagd M C2rouyso w8 dkadtitEST): miz =

butyl??l(%déﬂtﬁb‘ﬂ?lﬁléﬁﬂh%)—pipﬁridin~|1 —é/l}~xari11thli|;e(2 utyn-L-y1)-8-[(R)-3-

-(2-cyano-4-methoxy-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-

Ry V%IB)@}& ?Bm 618 ?rﬁﬁ@ q}l-l-yl]-xanthine Rf value: 0.70 (silica gel,

Maséngibytena chrfilaiathyl septr-HI1:1) 25 Mass spectrum (ESI): m/z =
-562 [M+H]" (63) 1-(2-cyano-5-methoxy-benzyl)-3-methyl-
7-(2-butyn-1-yl)-8-[(R)-3-(tert.- butyloxycarbonylam ino)-piperid

(65) m(B-»yﬂfmmdfrmrB«f-b@h@Ip:?-ﬁw@chﬁ9aw-mﬂwm?ﬁ®n[gﬁﬂela@ylacetate

buW'éé’%}%BSgB%gfsﬁs gﬁ;%{%ﬁ\ ‘%ﬁ?lw“%g tﬁiggz [M+H] WO 2005/085246

R¢ valu@-methisiebagsly dtBynateyhié)2-butyn-1-yl)-8-[(R)-3-(tert.-

butyloxycar am jno)-piperidin-1-yl]-xanthine Rf value: 0.80 (silica gel,
Masseﬁ@%%eﬁ?a@so% s‘E’ép‘é%Wﬁ@ '): m/z = 537 [M+H]' 5 (65)
1-(3-trifluoromethyl-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-
loxy.carhonylam ino)-piperidin: 1;yll-xanthi f : 0.80 (silica gel,
(66) G LR Wl e BT E A 208
butyloxycarbonylamino)-piperidin-1-yl}-xanthine
Rt value: 0.65 (silica gel, ethyl acetate)
Mass spectrum (ESIY). m/z = 567 [M+H]"

(67) 1-(3-chloro-benzyl}-3-methyl-7-(2-butyn-1-yi}-8-[( R)-3-(tert.-
butyloxycarbonylamino}-piperidin-1-yl}-xanthine

R: value: 0.80 (silica gel, ethyl acetate)

Mass spectrum (ESI'): m/z = 541, 543 [M+H]"

(68) 1-(4-trifluoromethyl-benzyl)-3-methyl-7-(2-butyn-1-y1}-8-[(R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine

Rr value: 0.85 (silica gel, ethyl acetate)

Mass spectrum (ESI™): m/z = 575 [M+H]"

(69) 1-[([2,2']bipyridinyl-6-yi)methyl]-3-methyl-7-(2-butyn-1-y1)-8-[( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl}-xanthine

R value: 0.53 (aluminium oxide, methylene chioride/methanol = 98:2)

Mass spectrum (ESI'): m/z = 585 [M+H]"

(70) 1-(3,4-dimethoxy-6-fluoro-benzyl)-3-methyl-7-(2-butyn-1-y)-8-[( R)-3-(tert.-

butyloxycarbonylamino)-piperidin-1-yl]-xanthine
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10 (66) 1-(3,4-dimethoxy-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine Rf value: 0.65 (silica gel,

wo zedbypkagesate) Mass spectrum (ESI'): m/z = 567 [M+H]' 15 (67)PCT/EP2005/001427

1-(3-chloro-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine Rf value: 0.80 (silica gel,
ethyl acetate) Mass spectrum (ESI'): m/25= 541, 543 [M+H]' 20 (68)
1-(4-trifluoromethyl-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-
ty i -1-yl]-xanthine Rf value: 0.85 (silica gel,
Ri Va% P)ace ﬁQ“ %gnségéj ke r%efn{é?g}sr): m/z = 575 [M+H]' 25 (69)
Massls;(pzmmwiﬁin)jlrﬁﬁgzlmaﬁwslriﬁethyl-r(z-butyn-1-y|)-8-[(R)-3-(tert.-
butyloxycarbonylam ino)-piperidin-1-yl]-xanthine Rf value: 0.53 (aluminium
oxide, methylene chloride/methanol = 98:2) Mass spectrum (ESI'): m/z =
(71) 58Bluary-eridioy2-yl)methyl]-3-methyl-7-(2-butyn-1-yi)-8-[( R)-3-(tert.-

[-7-(2-butyn-1-y1)-8-[(R)-3-(tert.-
b“ty'%’f&% %@%ﬂj gh' i ?ﬁ#%“%“.ﬁiﬂ?@ mﬁﬁ%thlne WO 20051085246
Masmw@mm@% Yapiz 255201 MMl 0.65 (silica gel, ethyl acetate) Mass
spectrum (ESI'): m/z = 585 [M+H]+ (71)
1-[(6-fluoro-pyridin-2-yl)methyl]-3-methyl-7-(2-butyn- I) -8-[(R)-3-(tert.- 5
(72) h&?f@m&ﬁwammpwi@éa@mﬂ%téﬁ%t%ﬁ@th -7-(2-butyn-1-yl}-8-[(R)-3-

(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine
Mass spectrum (ESI"): m/z = 563 [M+H]"

(73) 1-(2,6-Difluoro-benzyl)-3-methyl-7-(2-butyn-1-yi)-8-[( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yi]-xanthine

R¢ value: 0.62 (silica gel, ethyl acetate)

Mass spectrum (ESI™): m/z = 543 [M+H]"

(74) 1-(3-trifluoromethoxy-benzyl)-3-methyl-7-{2-butyn-1-yl)-8-[( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine

R value: 0.67 (silica gel, ethyl acetate)

Mass spectrum (ESI"): m/z = 581 [M+H]"

(75) 1-(4-triftuoromethoxy-benzyl)-3-methyl-7-(2-butyn-1-yi)-8-[(R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-ylj-xanthine

R; value: 0.62 (silica gel, ethyl acetate)

Mass spectrum (ESI'): m/z = 591 [M+H]’

(76) 1-[(2-cyano-pyridin-4-yl)methyl]-3-methyl-7-(2-butyn-1-y})-8-[(R}-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yi]-xanthine

R value: 0.55 (silica gel, methylene chioride/ethyi acetate = 1:1)

Mass spectrum (ESI"): m/z = 533 [M+H]"
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Mass spectrum (ESI+): m/z = 526 [M+H]' (72)
1-[(5-cyano-6-methoxy-pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-[(R

WO 2)eB/0iertisbutyloxycarbonylam ino)-piperidin-1-yl]-xanthine 10 MSBEP2005/001427

spectrum (ESI+): m/z = 563 [M+H]+ (73)
1-(2,6-Difluoro-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-%énthine Rf value: 0.62 (silica gel,
ethyl acetate) 15 Mass spectrum (ESI'): m/z = 543 [M+H]' (74)

(77 4ﬁ§§¥%§%§ﬁyﬁgﬁﬁ%ﬂ%&%ﬁﬁ%ﬁxanzﬁrl%mééf va-}7 If%ﬁ %art g-el

butylexigpseersieyHontairessitttuyl-v=8ihing/z = 591 [M+H]+ (75)
Ry vajiét irilocnine Yn% O TEerent Sl Py T g&%ﬂo&%ﬂa@@ -B-{(R)-3-(tert.-

but onycarbon amino) plperldln -1-yl]-x ine Rf value: 0.62 (silica gel,
Masw%mf&ﬁés) MREssPRBIMMHESI): m/z = 591 [M+H]+ (76)

1-[(2-cyano-pyridin-4-yl)methyl]-3- methyl -7-(2-butyn-1-yl)-8-[(R)-3-(tert.-

butyloxycarbonylamino)-piperidin-1-yl]-xanthine Rf value: 0.55 (silica gel,

(78) iseyyigndivtdor|deriml §d@@tﬁéyl-7r Bt KMady Bpdifiha et miz =

5/001427 26 (77)
butyl Mdﬁ@%@‘%&fgﬂgﬁiﬁg - -mﬁifg; -(2-butyn-1-yl)-8-[(R)-3-(tert.-

Ry Vablﬁy%%?c%%ﬁﬁﬂ&'nﬁ imnethaB@lthhER value: 0.55 (silica gel,
Massn% ridgpihylsetptef1:1) Mass spectrum (ESI): m/z = 533
[M+H]' 5 (78)

1-[(pyrimidin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-
(79) Pyylexyaaibenyiamiing)ypipetdi-3-mkuanthing-butyn-1-yi)-8-[(R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine
R¢ value: 0.60 (silica gel, ethyl acetate/methanol = 9:1)
Mass spectrum (ESI*): m/z = 523 [M+H]"

(80) 1-[(4,6-dimethyl-pyrimidin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y})-8-[( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine

Rs value: 0.70 (silica gel, ethyl acetate/methancl = 9:1)

Mass spectrum (ESI"): m/z = 537 [M+H]"

(81) 1-}(quinoxalin-6-yl)methyl}-3-methyl-7-(2-butyn-1-yl)-8-bromo-xanthine
Ry value: 0.55 (silica gel, ethyl acetate)
Mass spectrum (ESI™): m/z = 439, 441 [M+H]"

(82) 1-(3-fluoro-4-methoxy-benzyi)-3-methyl-7-(2-butyn-1-y1}-8-[( R)}-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yi}-xanthine

Rs value: 0.70 (silica gel, ethyl acetate)

Mass spectrum (ESI): m/z = 555 [M+H]"

(83) 1-(3,4-difluora-benzyl}-3-methyl-7-(2-butyn-1-y)-8-[( R)-3-(tert.-
butyioxycarbonylamino)-piperidin-1-yl}-xanthine

Rs value: 0.75 (silica gel, ethyl acetate)
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Rf value: 0.60 (silica gel, ethyl acetate/methanol = 9:1) Mass spectrum
(ESI'): m/z =509 [M+H]' 10 (79)

WO 2008848248 yl-pyrimidin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-KR)/8H280t/001427

- butyloxycarbonylamino)-piperidin-1-yl]-xanthine Rf value: 0.60 (silica
gel, ethyl acetate/methanol = 9:1) Mass spectrum (ESI'): m/z = 523 [M+H]'
15 (80) 27
1- [(4 6- dimethyl-pyrimidin -2- yI)methyI] 3-methyl-7-(2-butyn-1-yi)-8-[(R)-3-(t
MasE&drdouty ORY in-1-yl]-xanthine Rf value: 0.70 (silica
Pethyl acetate/methanol 9: 1) ass spectrum (ESI'): m/z = 537 [M+H]'
20 (81)

(84) % ﬁ(ﬂﬂlﬂﬂ%ﬁhf\’rﬁs}f%ﬁ?méﬂz@n’)ﬂ@lﬁi&t 27%611{1,7&{1 %@f@@m@q{@;@e Rf

value: 0.55 (silica ethyl acetate) Mass spectrum (ESI'): m/z = 439, 441
butytmy@ar%@gwmo psperldln ~1-yl] ~xanth|ne

Ry valae3- ﬂ%qﬁ:@&?@w@ﬂ%&&%ﬁw%@ Biyp=13/9y8-[(R)-3-(tert.-

butyloxycarb mlno) iperidin Lyl] xanthine Rf value: 0.70 (silica gel,
Mas%ﬁﬁﬁ%é% As8¥pEcimIVESH): m/z = 555 [M+H]' 30 (83)
1-(3,4-difluoro-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-

loxycarbonylam ing)- plpe ridin-1-yl]-xanthine Rf value: 0.75 (silica gel,

(85) S Rt DD O0B RIS PEE SR o I i APk

butyltsSE R Aapda dMaipEAER-1-yl}-xanthine
R v a&gy -fluoro-5-methoxy-benzyl)-3- methyl -7-(2-butyn-1-y1)-8-[(R)-3-(tert.-

B srticRaahiRbY RS AR RETRIBHIhRESE RevAlue: 0.55 (silica
Masgebaitiha¢ERIE/peltoleaBogineHy 3:2)

(86) 1-[(4-cyano-isoquinolin-3-yl)methyl}-3-methyl-7-(2-butyn-1-yl)-8-[( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yi]-xanthine

Rr value: 0.55 (silica gel, methylene chloride/methanol= 95:5)

Mass spectrum (ES1"): m/z = 583 [M+H]"

(87) 1-(2-fluoro-4-methoxy-benzyl)-3-methyl-7-(2-butyn-1-yI)-8-[( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine

Ry value: 0.48 (silica gel, ethyl acetate/petroleum ether = 1:1)

Mass spectrum (ESI™): m/z = 555 [M+H]"

(88) 1-[(furan-2-yhmethylj-3-methyl-7-(2-butyn-1-y1}-8-[( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine
Mass spectrum (ESI™): m/z = 497 [M+H]”

(89) 1-(3,4-dicyano-benzyl)-3-methyl-7-(2-butyn-1-y1)-8-[(R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine
Mass spectrum (ESI™): m/z = 557 [M+H]"

(90) 1-(4-cyano-2-fluoro-benzyl}-3-methyl-7-(2-butyn-1-yl}-8-{( R}-3-(tert.-

butyloxycarbonylamino)-piperidin-1-yl]-xanthine
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Mass spectrum (ESI'): m/z = 555 [M+H]' (85)
1-(2-fluoro-3-methoxy-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-

wo 2begyiexygarbonylam ino)-piperidin-1-yl]-xanthine 10 Rf value: O#8r{sihesys001427
gel, ethyl acetate/petroleum ether = 3:2) Mass spectrum (ESI'): m/z = 555

[M+H]' (86)
1-[(4-cyano-isoquinolin-3-yl)methyl]-3-nasthyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert
.- butyloxycarbonylamino)-piperidin-1-yl]-xanthine 15 Rf value: 0.55 (silica

Mas qu\%a %négﬂ(t\ggl)?gglgpl%ige__{rggwmglﬁ]%:& Mass spectrum (ESI'): m/z = 583

1-(2-fluoro-4-methoxy-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-
car lamipo eridin-1-yl] h|ne 0 Rf 8 silica

(1) @J 35 ﬁ)?/ aé%%gl 9pet$o’i'% éther&—% ?@E syg 2(’3 iuéﬁilg I‘%) my’%( 555

butylfMyt4 {88y aH(flocpRgtidirethyil3emétmg- 7-(2-butyn-1-yl)-8-[(R)-3-(tert.-

Masd %éye%ﬁ\é L}? [W]S inQ) %%e[mw;l%ryl] -xanthine 25 Mass spectrum (ESI"):
1-(3,4-dicyano- benzyl) -3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-

(92) ?1@%‘?@@{&8%@8@&%%@'HmétP{Jr@(H*B%Wa}S&?%eﬁﬁ‘)‘@ (fert )’

butyldp(sdsaglmw@mmmérmleazgdminyét-hghﬂl(lzebutyn 1-yl)-8-[(R)-3-(tert.-

I amino)- +yl]-xanthine WO 2005/085246
Masﬁ%&g/ﬁmmkﬁ? a@,ps@ectrum (ESI+): m/z = 550 [M+H]+ (91)
(1—(2-cyano-5-f|uoro.-benzyl) 3 methyl -7-(2- bqtyn 1-yl)-8-[(R)-3-(tert.-

(93) %@?%8{%@%%&91Bl%r_'u‘?\é%hiji'@Bﬂl&ﬂ%?-M?@%(%&%I(%H.(Es”):
butylexyssdrenylamine ppipatedhyi]-3tnenthize 2-butyn-1-y1)-8-[(R)-3-(tert.-

(94) 1-(4-cyano-3-fluoro-benzyl)-3-methyl-7-(2-butyn-1-y|}-8-[( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine
Mass spectrum (ESI): m/z = 550 [M+H]"

(95) 1-(2-cyano-3-methoxy-benzyl)-3-methyl-7-(2-butyn-1-yi}-8-bromo-xanthine
R¢ value: 0.85 (silica gel, ethyl acetate)
Mass spectrum (ESI*): m/z = 442, 444 [M+H]"

(96) 1-[(8-cyano-quinolin-7-yl)methyl}-3-methyl-7-(2-butyn-1-yl}-8-[( R)-3~(tert.-
butyloxycarbonylamino)-piperidin-1-yl}-xanthine

R value: 0.70 (silica gel, ethyl acetate)

Mass spectrum (ESI™): m/z = 583 [M+H]"

(97) 1-{(4-cyano-pyridin-3-yl)methyi}-3-methyl-7-(2-butyn-1-y}-8-[( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl}-xanthine

R value: 0.40 (silica gel, ethyl acetate/cyclohexane = 3:1)

Mass spectrum (ESI*): m/z = 533 [M+H]"
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butyloxycarbonylamino)-piperidin-1-yl]-xanthine Mass spectrum (ESI+):
m/z = 525 [M+H]+ 10 (93)

WO 2063068§ad#d-6-fluoro-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(R&F1.A£P2005/001427
butyloxycarbonylamino)-piperidin-1-yl]-xanthine (94)
1-(4-cyano-3-fluoro-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert. 15
butyloxycarbonylamino)-piperidin-1 -yl]-%8nthine Mass spectrum (ESI+):

m/z = 550 [M+H]+ (95)

(98) é}f@z%’f% isSRaxy-PpsRathyd-metarhyi-ousiryh-yB-Brame-xqpihine

value: 0.85 (silica gel, ethyl acetate) 20 Mass spectrum (ESI+): m/z =

butylgxycarhp nvlapiinedpjperidin-1-yll-xanthine
R¢ vatdéS EHaNRIRNGEN-duinaeBtsAmrsiaing -t dryl)-8-[(R)-3-(tert.-

butyloxycarbonylamino)-piperidin-1-yl]-xanthine Rf value: 0.70 (silica gel,
Mas%ﬁﬂﬁ%!é@fﬁt@%é)i\,{aé%-‘sé WfEESI+): miz = 583 [M+H]+ (97)

1-[(4-cyano-pyridin-3-yl)methyl]-3-methyl-7-(2-butyn-1-yi)-8-[(R)-3-(tert:

butyloxycarbonylamino)-piperidin-1-yl]-xanthine Rf value: 0.40 (silic I
(99) &l RO RS 1y s SRR (P 5 G 3
(tert ML YHEHZOMA MR RRAG TR A0ABIRMRE 29 (98)
-[(8-c>é%no-‘quinoIin-2-y|?pr‘1/1ethyl]-3-met%IzyI-7-(2-but n-1-yI)-8-[(R)-3-(tert.-

1 ]
Re valiugy B3R APBISRy At MG ovsen iR LA SEHIM RESGaTE- 0,40 (silica gel,
MasSEpdaeetatgisetiolaum=-Berim4H) Mass spectrum (ESI+): m/z = 583
[M+H]+ 5 (99) 1-[(1-methyl-1
H-benzotriazol-5-yl)methyl]-3-methyl-7-(2-butyn-1 -yl)-8-[(R)-3-
(100fterdupdavycaraanviaminelyipsidistayT-xansine- Rilaug R)-3Q teilica
buty SRy samo D er-d S entitie
Ry value: 0.30 (silica gel, methylene chloride/ethyl acetate = 1:1)
Mass spectrum (ESI*): mfz = 533 {[M+H]"

(101} 1-[(3-cyano-pyridin-2-yl)methyll-3-methyl-7-(2-butyn-1-y1)-8-bromo-xanthine
Mass spectrum (ESI™): m/z = 413, 415 [M+H]"

(102) 1-{(4-cyano-benzo[1,3]dioxol-5-yhmethyl}-3-methyl-7-(2-butyn-1-y1)-8-{( R)-3-
(tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine

R¢ value: 0.80 (sHlica gel, ethyl acetate)

Mass spectrum (ESI'): m/z = 576 [M+H]"

Example |l
3-methvyl-7-(2-butyn-1-vi)-8-I( R)-3-(tert.-butyloxycarbonyvlamino)-piperidin-1-vyll-

xanthine

11.00 g of (R)-3-tert.-butyloxycarbonylamino-piperidine are added to 15.00 g of 3-
methyl-7-(2-butyn-1-yl}-8-bromo-xanthine and 16.00 g potassium carbonate in 100 ml
dimethyisulphoxide and the thick light beige suspension is stirred for four hours with
a mechanical stirrer at approx. 114°C. Then another 900 mg of (R)-3-tert.-
butyloxycarbonylamino-piperidine, dissolved in 10 ml dimethylsulphoxide, are added

{o the reaction mixture and this is stirred for a further two hours at 114°C. After
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Mass spectrum (ESI+): m/z = 562 [M+H]+ 10 (100)
1-[(3-cyano-pyridin-4-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-

WO dootytesyearbonylam ino)-piperidin-1-yl]-xanthine Rf value: 0.30 EsilicePgeds/o01427
methylene chloride/ethyl acetate = 1:1) Mass spectrum (ESI+): m/z = 533
[M+H]+ 15 (101)
1-[(3-cyano-pyridin-2-yl)methyl]-3-methydd7-(2-butyn-1-yl)-8-bromo-xanthin
e Mass spectrum (ESI+): m/z = 413, 415 [M+H]' (102)
hd(fs : I0Xh21 thylz ed)ial

R ol ik e LG o

The (uiticipiele deipedésdhoravablydptiviated (dithatgaces s pvnpe)left and

suctohABIEd! Fhe light-coloured solid is again suspended with water , suction
3-methyl-7-(2-butyn-I-yl)-8-((R)-3-(tert.-butyloxycarbonylamino)-piperidin-1

filterag-waghsidevith p@poa(R)detby] St Bad st nihmelisivetiamaingsyer at
go°cadded to 15.00 g of 3- methyl-7-(2-butyn-1-yl)-8-bromo-xanthine and

16.00 g potassium carbonate in 100 ml dimethylsulphoxide and the thick
Yielmgm-ggi@@ﬂs%é?fs‘ibﬁqgktirred for four hours with 30 a mechanical stirrer

Ry v%@P@FQ%-(%%QPEh%m%%QQO mg of (R)-3-tert.-

butyloxycarbonylamino-piperidine, dissolved in 10 ml dimethylsulphoxide,
Masggpaatiem {&-#He)raxeiod Mitdidnd this is stirred for a further two hours
at 114C. After WO 2005/085246 PCT/EP2005/001427 30 cooling to
ambient temperature the reaction mixture is liberally diluted with water.
The W@Wf@@iﬁRQIQQHHﬁéﬁ @Eﬁ@%@ﬂ?‘%ﬁ%ﬂ%ﬁ%@ﬂﬁ@ﬁ@ Hre no lumps left
and suction filtered. The light-coloured solid is again suspended with
water, suction filtered, washed with water and diethyl ether and dried in

(1) mngbra{%-é)%yww,l)a@—g?ﬁﬁ@{t.—butyloxycarbony amino)-piperidin-1-yl}-
xanthine
melting point: 235-237°C

Mass spectrum (ESI*): m/z = 417 [M+H]"

(2) 1-[(quinoxalin-6-yl)methyl}-3-methyl-7-(2-butyn-1-yl)-8-[( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl}-xanthine

R: value: 0.40 (silica gel, ethyl acetate)

Mass spectrum (ESI"): m/z = 559 [M+H]"

(3) 1-[(5-methyl-furan-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-{( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine
Mass spectrum (ESI"): m/z = 511 [M+H]"

(4) 1-(2-cyano-3-methoxy-benzyl)-3-methyi-7-(2-butyn-1-yi}-8-{(R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl}-xanthine

R¢ value: 0.50 (silica gel, ethyl acetate)

Mass spectrum (ESI"): m/z = 562 [M+H]"

(5) 1-[(3-cyano-pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y1)-8-[( S)-3-(tert.-

butyloxycarbonylamino)-piperidin-1-yl}-xanthine
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Yield: 19.73 g (94 % of theory) Rf value: 0.64 (silica gel, ethyl acetate)
Mass spectrum (ESI+): m/z = 417 [M+H]+ 10 The following compound is
wo KK %4%“3'090“5'5/ to Example I1: (1)  PCT/EP2005/001427
3-methyl-7-(2-butyn-1-yl)-8-[(3-(tert.-butyloxycarbonylamino)-piperidin-1-yl
]- xanthine melting point: 235-237C 15 Mass spectrum (ESI+): m/z = 417
[M+H]+ (2) 31
1-[(quinoxalin-6-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-
butyloxycarbonylam ino)-piperidin-1-yl]-xanthine R1 value: 0.40 (silica gel,
Re vl O A4 SRR URRHBIE Siv): miz = 550 [MH]+ (3)
Masd-$uBIRIRY s 2 metiy [kB-mgthyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine Mass spectrum (ESI+):
'm/z =511 [M+H]+ 25 (4)
Exarhii gano-3-methoxy-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine Rf value: 0.50 (silica gel,
3-m Y sl kghema-xasthing,; = 562 (M+H]+ 30 (5)
17.0%—5%%@3@? ri:ilﬂtya-a(&m _H;@r;@@tmylgd@wm@h_ st a%%fggﬁzh%ﬂﬂﬁhe and
utyloxycarbonylamino)-piperidin-1-y|]-xanthine . 5 46 . ,
27 0B S 5 0RTo S U e NG B QLB g1 ECehit e s
stirrSPesEte (ovky M/Ermohss tvhmbirataxenipis ldother 1 ml of 1-bromo-2-butyne

is ad?a_énde;mgft{ Zﬁ?i;J(%Pé]iéyé)ﬁ?ré%?goé)%ﬂwg?\our at ambient temperature. For

working up the reaction mixture is diluted with approx. 300 ml water . The light-

coloured precipitate formed is suction filtered and washed with water. The filter cake
is washed with a little ethanol and diethyl ether and dried at 60°C in the circulating
air dryer.

Yield: 30.50 g (84 % of theory)

Ry value: 0.24 (silica gel, methylene chloride/methano!l = 85:5)

Mass spectrum (ESIT): m/z = 297, 299 [M+H]"

Example IV
2-chloromethvl-4-phenvlamino-gquinazoline

Prepared by reacting 500 mg 4-chioro-2-chloromethyl-quinazoline with
438 mg aniline in 12 mi methylene chioride at ambient temperature.
Yield: 518 mg (82 % of theory)

R value: 0.60 (silica gel, cyclohexane/ethyl acetate = 1:1)

Mass spectrum (ESI*): m/z = 270, 272 [M+H]"

The following compound is obtained analogously to Example 1V:
(1) 2-chloromethyl-4-benzylamino-quinazoline

Ry value: 0.60 (silica gel, cyclohexane/ethyl acetate = 1:1)
Mass spectrum (ESI"): m/z = 284, 286 [M+H]"
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17.06 g 1-bromo-2-butyn are added to 30.17 g of
3-methyl-8-bromo-xanthine and 27.00 ml Hunig base in 370 ml
WO Ngsiiazethylformamide. The reaction mixture is stirred for two POURPA005/001427
ambient temperature, then another 1 ml of 1 -bromo-2-butyne is added
and the mixture is stirred for a further hour at ambient temperature. For 10
working up the reaction mixture is dilute@2vith approx. 300 ml water. The
light- coloured precipitate formed is suction filtered and washed with
water. The filter cake is washed with a little ethanol and diethyl ether and
dried at 60C in the circulating air dryer. Yield: 30.50 g (84 % of theory) 15
Examplaie: 0.24 (S|I|ca gel, methylene chloride/methanol = 95:5) Mass
:Zol%’?@ [M+H]' Example IV
enylamino-quinazoline 20 Prepared by reacting 500
Prepaged- bmbr@mmtmmteihmashwuéz@uﬁ@wmq%%g%mathé\hbMﬁﬁuccmfmIde
in thBHRYERCCBI B RIIBBIFRIRAL T UatBon HEtiLicHiG0g LFB04!
eory) Rf value: 0.60 (silica gel c clohexane/ethyl acetate = 1:1) Mass
Ry V@p@ct@tﬁﬂ (E@G)i aok mmi&!@q €25 The following compound is
Mas AoHah=to Fxamplpy: (1)
2-chlor met yl- 4 benzylamino-quinazoline Rf value: 0.60 (silica gel,
cyclohexane/ethyl acetate = 1:1) 30 Mass spectrum (ESI'): m/z = 284,
The 28foliitd b MR AS L8R RET 4-BRARRIN k62 A pRecgmple V
1-bromomethvl-4-cyano-isoquinoline Prepared by bromination of
1-methyl-4-cyano-isoquinoline with N-bromosuccinimide 5 in the

(1) RERSANSS SHRTALISISABLUYIRAIkEe in carbon tetrachloride at 80C.
Mass spectrum (ESI™): m/z = 247, 249 [M+H]"

(2) 3-bromomethyl-1-cyano-isoquinoline
Mass spectrum (ESI™): m/z = 247, 249 [M+H]"

(3) 1-bromomethyl-4-(pyridin-2-yi)-isoquinoline

R value: 0.47 (silica gel, methylene chloride/methanol = 9:1)

(4) 2-bromomethyl-4-methoxy-quinoline
Mass spectrum (ESI*): m/z = 252, 254 [M+H]"

(5) 3-bromomethyi-[1,5]naphthyridine
Mass spectrum (ESI): m/z = 223, 225 [M+H]"

(6) 2-bromomethyl-5-cyano-quinoline
Ry value: 0.28 (silica gel, petroleum ether/ethyl acetate = 5:1)
Mass spectrum (ESI"): m/z = 247, 249 [M+H]"

(7) 2-bromomethyl-3-cyano-quinoline

R¢ value: 0.65 (silica gel, cyclohexane/ethyl acetate = 3:1)
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Rf value: 0.51 (silica gel, methylene chloride) Mass spectrum (El): m/z =
246, 248 [M] The following compounds are obtained analogously to

WO @ L&é/: 10 (1) 2-bromomethyl-4-cyano-quinoline Mass Speﬁgﬁ"fébzoosfomziz?
I in

- m/z =247, 249 [M+H]' (2) 3-bromomethyl-1-cyano-isoquinoline 15

Mass spectrum (ESI'): m/z = 247, 249 [M+H]' (3)
1-bromomethyl-4-(pyridin-2-yl)-isoquinokne Rf value: 0.47 (silica gel,
methylene chloride/methanol = 9:1) 20 (4)
2-bromomethyl-4-methoxy-quinoline Mass spectrum (ESI'): m/z = 252,
(8) 2 mprefthid)BahiervdReiRidRSnaphthyridine Mass spectrum (ESIY):

Ry véTUé:“O%%g(éﬁéa[U@!'@tr%@ ééé%omomethyl-&cyano-quinoline Rf value:
0.28 (silica ?ﬁelégetroleum ether/et%?ﬁ:ftate =5:1) Mass spectrum (ES

Masp)spgstruiny & I 248 (Ar3- methyl-3-cyano-quinoline Rf
value: 0.65 (silica gel, cyclohexane/ethyl acetate = 3:1) WO 2005/085246
PCT/EP2005/001427 33 (8) 2-bromomethyl-4-phenyl-pyrimidine Rf

(9) Zhigaemsthulit £ glicvaRg g aNSss spectrum (ESI): m/z = 249, 251

R vaMaHi 1S @icayemesneliayint 4isiesanoraapkibalegeiRf value: 0.48

(silica gel, petroleum ether/ethyl acetate = 9:1) Mass spectrum (EI'): m/z =

Mass ggestsim At 10V 25 ShBntdthy M8, 7-dimethoxy-quinoline

{10) 2-bromomethyl-6,7-dimethoxy-quinoline
R: value: 0.70 (silica gel, methylene chloride/methanol = 95:5)
Mass spectrum (ESI*): m/z = 282, 284 [M+H]"

(11) 2-bromomethyl-4-cyano-quinazoline
Ry value: 0.85 (silica gel, methylene chloride/methanol = 99:1)
Mass spectrum (EI'): m/z = 247, 249 [M]"

{12) 7-bromomethyl-quinazoline
R¢ value: 0.15 (silica gel, methylene chioride/methanol = 99:1)
Mass spectrum (ESI"): m/z = 223, 225 [M+H]"

(13) 2-trifluoromethyl-4-cyano-benzylbromide

{14) 2-bromomethyl-5-cyano-6-methoxy-pyridine
Mass spectrum (ESI'): m/z = 227, 229 [M+H]"

(15) 3-bromomethyl-4-cyanoc-isoquinoline

R; value: 0.43 (silica gel, petroleum sther/ethyl acetate = 7:3)

(16) 7-bromomethyl-8-cyano-quinoline
R value: 0.25 (silica gel, petroleum ether/ethy! acetate = 7:3)
Mass spectrum (ESI™): m/z = 247, 249 [M+H]"
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10 Rf value: 0.70 (silica gel, methylene chloride/methanol = 95:5) Mass
spectrum (ESI+): m/z = 282, 284 [M+H]+ (11)

wo ZebsaEmethyl-4-cyano-quinazoline Rf value: 0.85 (silica gel, mpggwien®as/001427
chloride/methanol = 99:1) 15 Mass spectrum (El+): m/z = 247, 249 [M]+
(12) 7-bromomethyl-quinazoline Rf value: 0.15 (silica gel, methylene
chloride/methanol = 99:1) Mass spectruga (ESI'): m/z = 223, 225 [M+H]+
20 (13) 2-trifluoromethyl-4-cyano-benzylbromide (14)

17)2t;omomet IlE_S 9 ano-6- mettr -pyridine Mass spectrum (ESI+): m/z =

( %?ﬁ\‘ff I-ﬁ ?f@)%ﬁ}%ﬂﬂ methyl-4-cyano-isoquinoline Rf value:

R vaida: (8i Wéa(ghbapgublawmgmee/emghdemmaﬂw% 5] )
I- brom met cyano-g Iue 0.25 (silica gel, petroleum

Mas St “7e y'ina %aﬁé &3) %}Zs spi%t (ESI+): m/z = 247, 249 [M+H]+
WO 2005/085246 PCT/EP2005/001427 34 (17)

Exa?hg[é)g methyl -8-cyano-quinoline Rf value: 0.75 (silica gel, methylene
/methanol = 99:1) Mass spectrum (ESI+): m/z = 247, 249 [M+H]+

2- b@ﬁ&aﬁ@@%!@WWﬁ%@M%ﬂWM phenyl) -ethanone Prepared

Preg%:rgao atﬂo&g’oﬂc é %S’pﬁfé %trqai'g%nﬁavr%g

eny ammonlum Rloride a?re ux
phetarhﬁpemhy@nﬂfomm. oS r@sdieargmle&;;dmmimﬁdmplt aetitatdemPaiature.

Ry vARMZ5 S PSREY Db iGndratyt bttt L a:1)

Mass spectrum (ES!I"): m/z = 255, 257 [M+H]"

The following compounds are obtained analogously to Example Vi:

(1) 2-bromo-1-(3-cyclopropylmethoxy-phenyl)-ethanone
R value: 0.70 (silica gel, cyclohexane/ethyl acetate = 3:1)

(2) 2-bromo-1-(3-cyclobutyloxy-phenyl)-ethanone

R¢ value: 0.70 (silica gel, cyclohexane/ethyl acetate = 3:1)

Example VII
1-(3-cyclopropyioxy-phenyl)-ethanone

Prepared by reacting 3-hydroxyacetophenone with bromocyclopropane in the
presence of potassium iodide and potassium-tert.butoxide in N,N-dimethylformamide
in the microwave at 220°C.

Rr value: 0.65 (silica gel, cyclohexane/ethyl acetate = 3:1)

Mass spectrum (ESI'): m/z = 177 [M+H]"

The foilowing compounds are obtained analogously to Example Vil :
(1) 1-(3-cyclopropylmethoxy-phenyl)-ethanone

Rs value: 0.70 (silica gel, cyclohexane/ethyl acetate = 3:1)
Mass spectrum (ESI): m/z = 191 [M+H]"
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The following compounds are obtained analogously to Example VI: (1)
2-bromo-1-(3-cyclopropylmethoxy-phenyl)-ethanone 15 Rf value: 0.70

woO gsimasgeiscyclohexane/ethyl acetate = 3:1) (2) PCT/EP2005/001427
2-bromo-1-(3-cyclobutyloxy-phenyl)-ethanone Rf value: 0.70 (silica gel,
cyclohexane/ethyl acetate = 3:1) 20 Example VII
1-(3-cvclopropvloxv-phenyl)-ethanone Repared by reacting
3-hydroxyacetophenone with bromocyclopropane in the presence of
potassium iodide and potassium-tert.butoxide in N,N-dimethylformamide
in the microwave at 220C. 25 Rf value: 0.65 (silica gel, cyclohexane/ethyl

(2) ‘atReyeletstyjoxsapbemgetimiE®®+): m/z = 177 [M+H]+ The following

le VI 30 (1)
Re Vgﬁ% %%dﬁog%%%aog};% Q}éilﬁn%r%%ﬁ;é\?aluei 0.70 (silica gel,
Masgyemsietxan Ry aostatd 913EM+Mass spectrum (ESI+): m/z = 191
[M+H]+ WO 2005/085246 PCT/EP2005/001427 35 (2)
1-(3-cyclobutyloxy-phenyl)-ethanone Rf value: 0.65 (silica gel,

Exampimidiane/ethyl acetate = 3:1) Mass spectrum (ESI'): m/z = 191 [M+H]’

1 ch%ﬁ??ﬁ@iﬂ!ﬁ MY Mmﬂgyﬂ:iﬁ%h@]ﬁ%ethoxy naphthalene Prepared by
chioriating L-nydroxymetnyl-2,2-dimethoxy-naphthalene with thionyl

Prepstiios dy mhiﬁanﬁn@ge'lchushaéyam @wr&ﬁ%mﬁémﬁwamﬂaﬁb%n@ewciww nyl

chlo(ﬁi%cﬁ‘x ngé[tl\f/il fe!ié)@(:e@qg@é%' ACEIRI ompbriiass. spectrum (El): m/z =
R value 0.78 (silica gel, cyclohexane/ethyl acetate = 1:1)

Mass spectrum (E!): m/z = 236, 238 [M]"

Example |X
1-hvdroxymethyi-2.4-dimethoxy-naghthalene

Prepared by reducing2,4-dimethoxy-naphthalene-1-carboxaldehyde with sodium
borohydride in a mixture of dioxane and water (3:1) at ambient temperature,

Ry value: 0.48 (silica gel, cyclohexane/ethyl acetate = 1:1)

Example X
1-[(6-amino-guinolin-2-yvlmethyll-3-methyl-7-{2-butyn-1-y)-8-I( R}-3-(tert ~-butyloxy-

carbonylamino)-piperidin-1-yll-xanthine

Prepared by treating 1-[(6-nitro-guinolin-2-yl)methyi]-3-methyl-7-(2-butyn-1-yl)-8-[( R)-
3-(tert.-butyloxycarbonylamino)-piperidin-1-yil-xanthine with sodium dithionite in a
mixture of ethanol/water (5:2) at §5-60°C.

R value: 0.40 (silica gel, methylene chloride/methanol = 95:5)

Mass spectrum (ESI™): m/z = 573 [M+H]"

Example Xi
1-methyi-4-(pyridin-2-yi)-isoquinoline

Prepared by reacting 4-bromo-1-methyl-isoquinoline with lithium-triisopropoxy-2-

pyridinyl-boronate in the presence of tetrakis(triphenyiphosphine)palladium,
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1 -hvd roxymethyl-2,4-d im ethoxy-naphthalene 15 Prepared by
reducing2,4-dimethoxy-naphthalene-1-carboxaldehyde with sodium

wo parsbysirade in a mixture of dioxane and water (3:1) at ambient PCT/EP2005/001427
temperature. Rf value: 0.48 (silica gel, cyclohexane/ethyl acetate = 1:1)
Example X 20
1-[(6-amino-quinolin-2-yl)methyll-3-meth§$-7-(2-butyn-1-yl)-8-[(R)-3-(tent.-
butyloxy- carbonylamino)-piperidin-1-yll-xanthine Prepared by treating

tnp?‘%%@#ﬂ%%ﬁ go% JM@SFBX&&&‘%‘?{ BQOE;S%@; &e‘/ﬂﬁ xane at reflux

yloxycarbonylamino)-piperidin- e with sodi

templighdduniee in a mixture of ethanol/water (5:2) at 55-60C. 25 Rf value 0.40

Lgaﬂg% e ethanel = a ctrum (ESI'):

Ri "&ﬂzl {ﬁlﬂga/@%xﬁr%g\%@{gl] methy%r % y%é\ﬁ 25%?5 Isoquinoline 30

Masprepaetity REICliny/2-srdddold-thiithyl-isoquinoline with
lithium-triisopropoxy-2- pyridinyl-boronate in the presence of
tetrakis(triphenylphosphine)palladium, WO 2005/085246

Exapgiee#2005/001427 36 triphenylphosphine, sodium carbonate and

gino- qumolln -2-yl

Prep)g}%wb %é%%ﬁy";?[(@ Q%{%ﬁ/& B ét%r%&ﬁgﬁr%umiﬁm 7-(2-butyn-1-y1)-8-[(R)-

carbonylamino)-piperidin-1-ylll-xanthine Prepared by treating
3-(tertieBLaitleyem ﬁm%mw[]ey%hwlhxgaﬁu%yiﬂgmrgq(pgwg@r in a mixture
of gfi sr%&tt&'%&%@%me%&@ﬁ(ﬁ%%yklﬁ%rmr\% gerﬁmwowder in

a mixture of glacial acetic acid, ethanol and water (2 20 ) at reflux
Rr vduepdiifiifsilica gel, methylene chioride/methanol = 95:5

Mass spectrum (ESI™): mfz = 573 [M+H]"

Example Xl
1-{2-0x0-2-[2-(pyridin-3-vl)-phenvll-ethyl}-3-methvl-7-(2-butyn-1-y|)-8-[{ R)-3-(tert.-

butvloxycarbonvlamino)-piperidin-1-yl]-xanthine

Prepared by reacting 1-[2-0x0-2-(2-bromo-phenyl}-ethyl]-3-methyl-7-(2-butyn-1-yl)-8-
[(R)-3-(tert.-butyloxycarbonylamino)-piperidin-1-yi}-xanthine with pyridine-3-boric acid
in the presence of tetrakis(iriphenylphosphine}paltadium, tetra-n-butylammonium
bromide and sodium carbonate in a mixture of toluene/ethanol (1:1) at 105°C.

R¢ value: 0.55 (silica gel, ethyl acetate)

Mass spectrum (ESI™): m/z = 612 [M+H]"

The following compound is obtained analogously to Example XH:

(1) 1-{2-ox0-2-[2-(pyridin-4-yl}-phenyll-ethyl}-3-methyl-7-(2-butyn-1-yi}-8-[( R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yl]-xanthine

(The reaction is carried out with 4-(4,4,5 5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-
pyridine).

Rt value: 0.40 (silica gel, ethyl acetate)

Mass spectrum (ESI™): m/z = 612 [M+H]"
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Rf value: 0.50 (silica gel, methylene chloride/methanol = 95:5) Mass
spectrum (ESI'): m/z = 573 [M+H]' 15 Example XIII

wo 30{81686r4s f2-(pyridin-3-yl)-phenyll-ethyl}-3-methyl-7-(2-butyn-1-y81G=fFbos/001427
-3-(tert.- butyloxycarbonylam ino)-pi peridin-1-yll-xanthine Prepared by
reacting 1-[2-0x0-2-(2-bromo-phenyl)-ethyl]-3-methyl-7-(2-butyn-1-yI)-8-
[(R)-3-(tert.-butyloxycarbonylamino)-pipesrdin-1-yl]-xanthine with
pyridine-3-boric acid 20 in the presence of
tetrakis(triphenylphosphine)palladium, tetra-n-butylammonium bromide
and sodium carbonate in a mixture of toluene/ethanol (1:1) at 105C. Rf

Examghle XS5 (silica gel, ethyl acetate) Mass spectrum (ESI'): m/z = 612

DAL 35T OB SRR B Ero s RIEPURE Y B B e
butvlei:oxt@aRafpimoipidedidphénylbahtiiigs methyl-7-(2-butyn-1-y1)-8-[(R)-
-(tert,- loxycarbonylamino)-piperidin-1-y- hine ion.is
Preg e R e ST T B e
butybyxigind)oRylaatire Ppdte(idicd ad]- athitiacetdth)pMassispetrurh ESIge in
met%oj_g %g é%@q M\é%)thzzor%g/cqgsgzﬁ% FngTL(I't:IrE & 9%15%8%63%@%17 2E§(1%m8[%ropio~
phe(rethpl iheipaestnc of) glattigl) BsatiethgidZ-(2-butyn-1-y1)-8-f(R)-3-(tert.-
tyl lamin@)-piperidin-1-ylj xanthine 5 Prepared by treating
Re V%%ﬁé@ @%ggféﬁ&ﬁ%%%ﬁ-1-y|)-8-[(R)-3-(tert.-
Masisusplesyosr BB Foh8rtih=y1]-xanthine with potassium-tert:

butoxide in methanol and subsequently reacting the resulting iminoester
with 2-amino-propio- phenone in the presence of glacial acetic acid. Rf

Thefallpviogoqeinsuge iscabje st ateplagovslyd s feemiphe(XB/+): m/z = 587
[M+H]+

{1) 1-{{4-cyclopropyi-quinazolin-2-yhmethyl}-3-methyl-7-(2-butyn-1-y1)-8-[( R)-3-(tert.-
butyloxycarbonylamino}-piperidin-1-yl}-xanthine

Rs value: 0.70 (silica gel, ethyl acetate)

Mass spectrum (ESI™): m/z = 599 [M+H]"

Example XV
2-chloromethyl-3-cyano-4-methyi-guinoline

Prepared by reacting 3-cyano-2,4-dimethyl-1-oxy-quinoline
with benzosulphonic acid chioride in toluene at 80°C.

R¢ value: 0.55 (silica gel, cyclohexane/ethyl acetate = 2:1)
Mass spectrum (ESI™): m/z = 217, 219 [M+H]"

Example XVI
3-cyano-2.4-dimethyl-1-oxy-quinocline

Prepared by treating 3-cyano-2,4-dimethyl-quinoline with aqueous hydrogen peroxide
solution (35 %) in glacial acetic acid at 60°C.
Rs value: 0.35 (silica gel, ethyl acetate)
Mass spectrum (ESI): miz = 199 [M+H]"
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The following compound is obtained analogously to Example XIV: (1)
1-[(4-cyclopropyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3

WO iestosdmbutyloxycarbonylamino)-piperidin-1-yl]-xanthine Rf valpeT@#£b05/001427

(silica gel, ethyl acetate) Mass spectrum (ESI+): m/z = 599 [M+H]+

Example XV 20 2-chloromethyl-3-cyano-4-methyl-quinoline Prepared by

reacting 3-cyano-2,4-dimethyl-1-oxy-quirdéline with benzosulphonic acid

chloride in toluene at 80C. Rf value: 0.55 (silica gel, cyclohexane/ethyl

C tBa —12 1) Mass spectrum (ESI+): m/z = 217, 219 [M+H]+ 25 Example
no-2,4-dimethyl-1-oxy-quinoline Prepared by treating

cfﬁecgmﬂimg%;_m gityligolieelitie aqueous hydrogen peroxide solution
ili
P R e o B R petonitie i
dnoxma'xﬁm@owwmzwmgmmmrm\m 30-38°C.
Mass %@5&%?’:’ tﬁ ﬁl\lf%el Prepared by rea}cf[ing
me

amino- eny ) |th chloroacetonitrile in dioxane
while piping in hydrogen chlorlde at 30 38C. 5 Mass spectrum (ESI+): m/z

Exafn pven [M+H]+ Example XVIII 1 -[(2-methyl-guinazolin-4-
‘Tr)‘érr@rﬁﬁ'a- -methyl 7 (2 butyn 1 -yl)- 8 -[(R)-3- (tert -
butﬂﬁ%&%r%wm%ﬁﬁ%@m QH?MH ﬁemethv' 7-(2buyn-1

Prepared by reacting 1-[2-(2-acetylamino-phenyl)-2-oxo-ethyl]-3-methyl-7-(2-butyn-1-

Exa

yl)-8-[{ R)-3-(tert.-butyloxycarbonylamino)-piperidin-1-yl}-xanthine with ethanolic
ammonia (6 M) and ammonium chloride in the autoclave at 150°C.

R value: 0.35 (silica gel, ethyl acetate)

Mass spectrum (ESH): m/z = 573 [M+H]”

Example XIX
1-[2-{ 2-acetylamino-phenyi}-2-oxo-ethyl}-3-methyl-7-(2-butyn-1-y1}-8-[{ R)-3-(tert.-

butvloxycarbonyilamino »-piperidin-1-yll-xanthine

Prepared by reacting 1-[2-(2-amino-phenyl}-2-oxo-ethyl]-3-methyl-7-(2-butyn-1-yl}-8-
[(R)-3-{tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine with acetyl chloride in the
presence of pyridine in methylene chioride at ambient temperature.

R value: 0.79 (silica gel, ethyl acetate)

Mass spectrum (ESI): m/z = 592 [M+H]"

Exémgle XX
12-(2-amino-phenvl)-2-oxo-athyll-3-methyl-7-(2-butyn-1-vl}-8-[( B)-3-(tert.-

butyloxvcarbonylamino)-piperidin-1-vl]-xanthine

Prepared by reducing 1-[2-(2-nitro-phenyl)-2-oxo-ethyl}-3-methyl-7-(2-butyn-1-yl}-8-
[(R)-3-(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine with tin{li)chloride
dihydrate in tetrahydrofuran at ambient temperature.

Rf value: 0.85 (silica gel, ethyl acetate)

Mass spectrum (ESI'): m/z = 550 [M+H]"
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y)-8-[(R)-3-(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine with
ethanolic ammonia (6 M) and ammonium chloride in the autoclave at

wolboSedbyalue: 0.35 (silica gel, ethyl acetate) Mass spectrum (E&iErmdns/001427
=573 [M+H]+ 15 Example XIX 1-[2-(2-acetylam
ino-phenyl)-2-oxo-ethyl]-3-methyl-7-(2-butyn-1-yl)-8-[(R)-3-(tert.-
butyloxycarbonylamino)-piperidin-1-yll-xad&@hine Prepared by reacting
1-[2-(2-amino-phenyl)-2-oxo-ethyl]-3-methyl-7-(2-butyn-1-yl)-8 20
[(R)-3-(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine with acetyl
chloride in the presence of pyridine in methylene chloride at ambient

Exaggg@)@ﬂhre Rf value: 0.79 (silica gel, ethyl acetate) Mass spectrum

1- lr 13 TN et?\ %VIHJh |2§ (2-EUY e 129N-8-T(R)-3-(tert -butyloxycarbonyl-

-3 o=piTe =7 2-Dutyn-1-y1)-8-

iperid in-1-vll- xanthlne Prepared by reducing

-7,
A nﬁ%ug(éréﬂgjnﬁ'é%?a é‘l% ]23%93 Hgl cm(% @ﬁ-’% é%r%e%mxioxycarbonyb
amtimhiiitie- 3eydmm\:tazeanQétmrﬁytﬁmarahraemﬂbrdnafanpﬁr@@#ﬁ@nmhosphine

/

an 34 P ARSHRSL SMBESIUE Morn eI BSIl AT amiaht o
ambigffititemBeyhiveehyli@-wetkipigni2 ﬁmyﬁap%mmy@o@ﬂmm?@&w&hb
satgfﬁﬂe%% L rlR%ré‘iiBB 2l §8m'ﬁea§é\&f%@mdmtcgcetate The

utyn 1-yl)-8-[(R)-3-(tert.-butyloxycarbonyl-
corahmg&xprg@n@l nleghsarnt thhiedosver egrssiumamiphetesandyaporated down.

Thérﬁ%ré?p% %ﬂg@%r@%%@a‘ﬂ%@%@wlﬁ@t?@rQQW%HhA'c%thexane/ethyi

tetrah n is stirred overnight at
acetate (1 1 to 3:7).

Yield: 330 mg (92 % of theory)
Mass spectrum (ESI): m/z = 497 [M+H]"

The following compounds are obtained analogously to Example XXI:

(1) 1-[(5-methyi-furan-2-yiimethyl]-3-methyl-7-(2-butyn-1-yi)}-8-bromo-xanthine
Mass spectrum (ESI*): m/z = 391, 393 [M+H]"

(2} 1-[(5-bromo-furan-2-yl)methyl]-3-methyl-7-(2-butyn-1-y1)-8-[( R)-3-(tert.-butyloxy-
carbonylamino)-piperidin-1-yi]-xanthine
Mass spectrum (ESI™): m/z = 575, 577 [M+H]"

Example XXII
1-[(5-cyano-furan-2-vimethvil-3-methvl-7-{2-butyn-1-y)-8-[( K)-3-(tert.-butyloxy-

carbonviamino)-piperidin-1-yil-xanthine

Prepared by reacting 1-[(5-formyl-furan-2-yl)methyi}-3-methyl-7-(2-butyn-1-yl)-8-{(R)-
3-(tert.-butyloxycarbonylamino)-piperidin-1-yi]-xanthine with hydroxylamine-O-

sulphonic acid and pyridine in toluene at reflux temperature.
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ambient temperature . For working up the reaction mixture is combined

with saturated potassium carbonate solution and extracted with ethyl
woaestaigspdde 10 combined organic phases are dried over magnesiump2005/001427
sulphate and evaporated down. The flask residue is chromatographed
over a silica gel column with cyclohexane/ethyl acetate (1:1 to 3:7). Yield:
330 mg (92 % of theory) Mass spectrum 4&SI'): m/z = 497 [M+H]+ 15 The
following compounds are obtained analogously to Example XXI: (1)
1-[(5- I-furan-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-bromo-xanthin

ectrum (ESI+): m/z =391, 393 [M+H]+ 20 (2)
‘ R-3unsetivgdrFoabigndb yl)-8-[(R)-3-(tert.-but

Pro '0% fb%amé”ggyg BRI MES RSS! ) 7

meﬁreﬁ(&syhrhmﬂmm@-y&)uheﬂwih&haeﬂqﬂ%@b[ﬁﬂymﬂhyiamme in methylene
Chk];:}/ir%és % gﬁ{tttta%'é%%%rg aﬁ%né( ﬂ‘ggrbor)oﬁ RS R ARA¥BRER R without any

reac

mom[ptﬁuiﬁumﬂ}tfuran 2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-[(R)-
3-(tert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine with
hydroxylamine-O 30 sulphonic acid and pyridine in toluene at reflux

ExamplseXaflive. WO 2005/085246 PCT/EP2005/001427 40 Example XXIII

. cﬁréFBﬁ%B sy phany hyl)-2-furan-carboxaldehyde Prepared by
"WHGMQ@%WM' =Z-furan-carboxaldehyde with

PreprstrrosulgHodraxinsiforiHeinotineidschissasrtiaatiyinihieny! chioride in
ace%%ﬁﬂmd?%v?ilt?? SIS %&R%ﬁ’\y ICWW%E@L(EH%%H@Wﬁ%ﬂﬁlgﬂﬁ%@thus

reacte out any more purification
obtained with trifluocroacetic acid anhydride in the presence of triethylamine in

methylene chloride.

Alternatively the compound is also obtained in one step by refluxing 2-(hydroxy-
methyl)-nicotinamide with phosphorus oxychloride.

Ry value: 0.85 (silica gel, methylene chloride/methanol = 9:1)

Mass spectrum (ESI™): m/z = 153, 155 [M+H]"

Example XXV

8-cyano-7-methyl-quinoline

Prepared by reacting 8-bromo-7-methyl-quinoline with zinc cyanide in the presence
of tetrakis(triphenylphosphine)palladium in N-methyipyrrolidinone under a protective
gas atmosphere at 160-105°C.

Ry value: 0.35 (silica gel, petroleum ether/ethyl acetate = 7:3)

Mass spectrum (ESI): m/z = 169 [M+H]"

Example XXVI

Z2-methvi-8-cyano-quinoline

Prepared by reacting 2-methyl-8-bromo-quinoline with copper(l)cyanide in N-
methylpyrrolidinone under a protective gas atmosphere at 180°C.

R¢ value: 0.40 (silica gel, petroleum ether/ethyl acetate = 7:3)

Mass spectrum (ESI™): m/z = 169 [M+H]"
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Example XXIV 2-ch loromethyl-3-cya no-pyridine 10 Prepared from
2-(hydroxymethyl)-nicotinamide by reaction with thionyl chloride in
itrile.and subsequent dehydration of the
Wo%f&%?%r%%ethyl)-nicotinamide thus obtained with trifluoroacetic g&?&/ﬁpzoosloomz?
anhydride in the presence of triethylamine in methylene chloride.
Alternatively the compound is also obtaingd in one step by refluxing
2-(hydroxy- 15 methyl)-nicotinamide with phosphorus oxychloride. Rf
value: 0.85 (silica gel, methylene chloride/methanol = 9:1) Mass spectrum
(ESI'): m/z =153, 155 [M+H]+ Example XXV 20
Preftir G- BRIRS Regpared by reacting
-bromo-7-methyl-quinoline with zinc cyanide in the presence of
tetrakis(triphenylphosphine)palladium in N-methylpyrrolidinone under a

ExdMRirctive gas atmosphere at 100-105C. Rf value: 0.35 (silica gel,
petroleu m/z

methylpyrrolidinone under a protective gas atmosphere at 180C. Rf
A nyiuee el sk GEARirOYamismanERgPlitatardmeisyvaasthyl-7-(2-butyn-
1-y%ﬁ?&%&@d@l@bﬂéﬁﬂeﬁ%@ﬁrﬁﬁ~w&ﬁ&%ﬂoﬂ@%ﬁthine in 10 ml methylene

CT/EP2005/001427 41 Preparation of the final co,mpo,unfis Ex mplc? 1
chigyide is combined with 2 ml isopropanolic hydrochloric acid (5-6 N% and stirred for

three[(dnRRenyiaab ROTORRA BiaZeY TTHRIR Y3 raweitivh mizthesyis-divigBWdra
mems}ire]:%-ep(i:?ﬂeorai%g-,lég% %rét i\r/:fﬁh ice water and made alkaline with 3 M potassium
carbonate solution. The aqueous phase is extracted with methylene chloride. The
combined extracts are washed with water, dried over magnesium sulphate and
evaporated down. The flask residue is stirred with diethy! ether, suction fiitered,
washed with diethyl ether and dried in vacuo .

Yield: 274 mg (81 % of theory)

R value: 0.50 (silica gel, methylene chloride/methancl/conc. aqueous ammonia =
90:10:0.1)

Mass spectrum (ESI®): m/z = 550 [M+H]"
The following compounds are obtained analogously to Example 1:

(1) 1-[(4-benzylamino-quinazolin-2-yl)methyl]-3-methyi-7-(2-butyn-1-yl)-8-(3-amino-
piperidin-1-yl}-xanthine

R value: 0.43 (silica gel, methylene chioride/methanol/conc. aqueous ammonia =
90:10:0.1)

Mass spectrum (ESI%): m/z = 564 [M+H]"

(2) 1-[(2-methyl-quinolin-4-ylimethyil-3-methyl-7-(2-butyn-1-yi}-8-((R)-3-amino-
piperidin-1-yl}-xanthine
Mass spectrum (ESI"): m/z = 472 [M+H]"
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A mixture of 400 mg
1-[(4-phenylamino-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-

wolz¥bs@rd3-Gert.-butyloxycarbonylamino)-piperidin-1-yl]-xanthine ineE3 bo005/001427
methylene chloride is combined with 2 ml isopropanolic hydrochloric acid

(5-6 M) and stirred for 10 three hours at ambient temperature. Then the
reaction mixture is diluted with methyleneighloride, combined with ice
water and made alkaline with 3 M potassium carbonate solution. The

us phase is extracted with @Ggylen (f@ he €9 &%) )
(3) ﬂl‘[:@cf‘é/%?g ngﬁ&aﬁﬁﬂiﬁ'\)ﬂv Eﬁ} d-o TESIOm sulp QEZ -3-amino
p:p@vmmmiﬁd qub)vmh ugﬁhe r:‘Igsk reS|dEe is stirred with diethyl e\t(helgI szu?cAtflon
re ed wit | ether a in vacuo . Yie m
8%%3,86@ aluee fssu ﬁfg':cljge e&%yrén gonc. aqiecus ammonia =
90dﬂo‘rhde/methanollconc aqueous ammonia = 90:10:0.1) Mass spectrum

Ma %}Ig Srt?é?“t@%q M+HJ+ ﬁ% Wﬁ[_ﬁuowmg compounds are obtained

mpel
1-[(4- benzylamlno quinazolin-2-yl)methyl]-3-methyl-7-(2- butyn -1-yl)-8-(3-a

eri -yl |
O e B R A RER  ramine-
pip@Eslir)1 Hyl):-xaﬁﬁmiM+HJ+ (2)

2:me Ymethyll-3- ( el
Re T e B e B e el water
tan@oﬁ@GﬁlﬁSB@% $ECIVEP2005/001427 42 (3)
(=) qﬂgmn 1 yil3-methyl-7-(2-butyn-1-yl)-8-((R)-3-am
Maljﬁég Iperid in-1-yl)- xanzhlr?gzgmlllljl{jo 55 (silica gel, methylene
chloride/methanol/conc. agueous ammonia = 90:10:1)

(5) 1-[(4-cyano-isoquinolin-1-yl)methyl]-3-methyi-7-(2-butyn-1-y1)-8-((R)-3-amino-
piperidin-1-yl)-xanthine
R¢ vatue: 0.15 (silica gel, methylene chioride/methanoi/conc. aqueous ammonia =
90:10:1)
Mass spectrum (ESI™): m/z = 483 [M+H]"

(6) 1-[(4-cyano-quinolin-2-y)methyl}-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-
piperidin-1-yl}-xanthine
Mass spectrum (ESI'): m/z = 483 [M+H]"

(7) 1-[2-(3-cyclopropyloxy-phenyi)-2-oxo-ethyl]-3-methyl-7-(2-butyn~1-y1}-8-((R}-3-
amino-piperidin-1-yl)-xanthine

Ry value: 0.45 (reversed phase ready-made TLC plate (E. Merck), acetonitrile/water/
trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI™): m/z = 491 [M+H]"

(8) 1-[2-(3-cyclopropylmethoxy-phenyl)-2-oxo-ethyl}-3-methyl-7-(2-butyn-1-yl)-8-((R)-
3-amino-piperidin-1-yl}-xanthine

Ry value: 0.35 (reversed phase ready-made TLC plate (E. Merck), acetonitrile/water/
trifluoroacetic acid = 50:50:1)
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5 Mass spectrum (ESI'): m/z = 482 [M+H]' (4)
1-[(2-phenyl-quinazolin-4-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-ami

wdssgRiegsidiv-1-yl)-xanthine Rf value: 0.45 (reversed phase readypsa@@2005/001427
TLC plate (E. Merck), acetonitrile/water/ 10 trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI'): m/z = 535 [M+H]' (5)
1-[(4-cyano-isoquinolin-1-yl)methyl]-3-metsyl-7-(2-butyn-1-yl)-8-((R)-3-ami
no- piperidin-1-yl)-xanthine 15 Rf value: 0.15 (silica gel, methylene

chlorlde/meth ol[c monia = 90:10:1) Mass spectrum
%Q?H&’m Wj]’* aﬁ’f%’ )

1-[(4-cyano- qumolln -2-yl)methyl]-3-methyl-7-(2- butyn -1-yl)-8-((R)-3-amino-

2 ridin- - anth spec M+H ( )
(9)1ﬁ§(%8 r)ﬁ%’r % éll\g' % %% g‘i‘tﬂjﬂ%ﬂ?}é 7@2%5‘\3&%1 Ql)%s(@ -3
anﬁ')@Sp@@rmm»pwbchmhmb -xanthine 25 Rf value: 0 45 (reversed phase
R g%?g% @%ﬁé&% @ﬁ%(%%%%l aceéswlﬂ {(%{ tr % Caeéé onlltnle/water/
trif%xba(?e@eggcéapr@pyﬁﬁﬂbﬂ;gy phenyl)-2- ﬁxo et?yl] |3 mgtgyl(7-(2-buté/n-ﬁ-yl)-

v 0No: ridi ine Rf value: 0.35 (reversed phase
Mar%éa HH@?@@ %ﬁ% etonitrile/water/ trifluoroacetic acid =
50:50:1) WO 2005/085246 PCT/EP2005/001427 43 Mass spectrum

b e s Ry b T e

papéicammmptaetrdnrel yi)-xanthine 5 Rf value: 0.40 (reversed phase

Marsesgg enél gr% 'I('Egipjlate £E %%CIK)‘ +i}f]‘etonltrllelwater/

(11) 1-[(2,4-methoxy-naphthalen-1-yl)methyl]-3-methyl-7-(2-butyn-1-y1}-8-((R)-3-
amino-piperidin-1-yi}-xanthine

Rs value: 0.55 (silica gel, methyiene chloride/methanol/conc. aqueous ammonia =
90:10:0.1)

Mass spectrum (ESH): m/z = 517 [M+H]"

(12) 1-[(2,3-dimethyl-quinoxalin-6-yimethyll-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-
amino-piperidin-1-yl}-xanthine

R value: 0.48 (silica gel, methylene chloride/methanol/conc. aqueous ammonia =
80:10:0.1)

Mass spectrum (ESI): m/z = 487 [M+H]"

(13) 1-[(6-amino-quinolin-2-y)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-
piperidin-1-yl}-xanthine

R¢ value: 0.40 (silica gel, methylene chloride/methanol/conc. agueous ammonia =
80:10:0.1)

Mass spectrum (ESI"): m/z = 473 [M+H]"

(14) 1-[(quinoxalin-5-yl)methyl]-3-methyi-7-(2-butyn-1-yi}-8-(( R)-3-amino-piperidin-1-
yh)-xanthine-hydrochioride
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trifluoroacetic acid = 50:50:1) Mass spectrum (ESI+): m/z = 505 [M+H]'
(10)

woldbks¥ayg-isoquinolin-3-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8- (@)[—/%%5‘,001 427

no- 10 piperidin-1-yl)-xanthine Mass spectrum (ESI'): m/z = 483 [M+H]

(11)

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

3- amino-piperidin-1-yl)-xanthine 15 Rf value: 0.55 (silica gel, methylene

chlorlde/methanoL/conc a ueous ammonla = 90:10:0.1) Mass spectrum
MageSPSCiLB3Y INATE (59) M

1-[(2,3-dimethyl-quinoxalin-6-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-

ino- |per|d|n I) xanthine Rf value; 0.48 (silica gel m thylene

(155 s i

thytharethyl- @Ht-‘i'j‘ &hddamino-
pré'ﬁ81n)~1n94}xaﬁ8?|dM+H] 25 (13)

RG0S LRSI Go B ERE RS A IR e AR o B4 3L LY Ammonia =

90:nehylene chlorlde/methanollconc agueous ammonia = 90:10:0.1) Mass

spectrum (ESL). m/z = 47 0 (14)
Mai [&ﬂﬁﬁgyhﬁi-l%y rﬁ@ ﬁyl]{ggn&ﬂ] -(2-butyn-1-yl)-8-((R)-3-amino-piperi

din-1- yl )-xanthine-hyd rochlorid e WO 2005/085246

005/001427 4 ectrum ( % (15

(1] S AR AT A YR B 2o i T
pipeddipigeyidirahiyilsanthine 5 Rf value: 0.50 (silica gel, methylene
Ry vaqlor'qur}et fics Ié% g %gggsc orid%r)methanollconc agueous ammonia =
90:10:1)
Mass spectrum (ESI): m/z = 484 [M+H]"

(17) 1-{[(4-(pyridin-2-yl}-isoquinolin-1-yllmethyl}-3-methyl-7-(2-butyn-1-yl}-8-({ R)-3-
amino-piperidin-1-yl}-xanthine

Ry value: 0.37 (silica gel, methylene chloride/methanol/conc. aqueous ammonia =
80:20:1)

Mass spectrum (ESI™): m/z = 535 [M+H]"

(18) 1-[(7-fluoro-quinclin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-({ R)-3-amino-
piperidin-1-yl)-xanthine

Rs value: 0.58 (silica gel, methylene chloride/methanol/conc. aqueous ammonia =
90:10:1)

Mass spectrum (ESI): m/z = 476 [M+H]"

(19) 1-[(8-amino-quinolin-2-yl)methyl}-3-methyl-7-(2-butyn-1-y1)-8-((R)-3-amino-
piperidin-1-yl)-xanthine

Rr value: 0.50 (silica gel, methylene chloride/methanol/conc. agueous ammonia =
80:10:1)

Mass spectrum (ESI"): m/z = 473 [M+H]"
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90:10:0.1) Mass spectrum (ESI+): m/z = 488 [M+H]' (16)
1-[(6-phenyl-pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yi)-8-((R)-3-amino-

WO %ﬁ?gjgfg%q@-l-yl)-xanthine Rf value: 0.37 (silica gel, methylene PCT/EP2005/001427
chloride/methanol/conc. aqueous ammonia = 90:10:1) Mass spectrum

(ESI'): m/z = 484 [M+H]' 15 (17)
1-{[(4-(pyridin-2-yl)-isoquinolin-1-ylJmethylz-3-methyl-7-(2-butyn-1-yl)-8-((R
)-3- amino-piperidin-1-yl)-xanthine Rf value: 0.37 (silica gel, methylene
chloride/methanol/conc. aqueous ammonia = 80:20:1) Mass spectrum
(20)(éé(@)ﬂﬁgsp:qg'gpmqqqu)@@tméb-&methyl-?-(Z—butyn-1-yl)—8-( R)-3-amino-
piperllifAugnozapipaHg-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-
piperidin-l—ﬂll),_-xanthine Rf value: 0.58 (silica gel, methylene )
R VaGH PR inforebriee YRR SARTIRG REh IR e B NSy IS SuBIRRTIa =
90:168h): m/z = 476 [M+H]+ (19)
1-[(8-amino-quinglin-2-y"methyl]-3-methyl-7-(2-butyn-1-y!)-8-((R)-3-amino
MasssReiHM {Akanthide R Gl 50 (silica gel, methylene
chloride/methanol/conc. aqueous ammonia = 30 90:10:1) Mass spectrum

(ESI+): m/z = 473 [M+H]+ WO 2005/085246 PCT/EP2005/001427. 45
(21 )(QO§2-ox0~2-[2-(pyndm- -y)-phenyl]-ethyl}-3-methyl-7-(2-butyn-1-yi}-8-(( R)-3-

amjﬁd@@@mmﬂm@]ky@ﬁb@ethyl]-3-methy_|-_7-(2-butyn-l-yl)-8-((R)-3-amino-

R¢ nger:gégﬁ?&%% %%%%ﬁgagééglg g%gﬁéﬂjgig%éﬁwg?&), acetonitrile/water/
triflucroacetic acid = 50:50:1)

Mass spectrum (ESI"): m/z = 512 [M+H]"

(22) 1-[(4-ethyl-quinazolin-2-yl)methyi]-3-methyl-7-(2-butyn-1-yt}-8-({ R)-3-amino-
piperidin-1-yl)-xanthine

R¢ value: 0.45 (silica gel, methylene chloride/methanol/conc. agueous ammonia =
90:10:0.1)

Mass spectrum (ESI*): m/z = 487 [M+H]"

(23) 1-[(4-cyclopropyl-quinazolin-2-ylymethyl}-3-methyi-7-(2-butyn-1-yl}-8-{( R)-3-
amino-piperidin-1-yl)-xanthine

(BOC cleaving carried out with trifluoroacetic acid})

Rs value: 0.45 (silica gel, methylene chloride/methanol/conc. aqueous ammonia =
90:10:0.1)

Mass spectrum (ESH): m/z = 499 [M+H]”

(24) 1-[(4-methoxy-quinolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-({ R)-3-amino-
piperidin-1-yl}-xanthine
Mass spectrum (ESIY): m/z = 488 [M+H]"

(25) 1-[(2-phenyl-pyrimidin-4-yl)methyl}-3-methyl-7-(2-butyn-1-yl)-8-(( R)-3-amino-
piperidin-1-yl)-xanthine
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5 Mass spectrum (ESI'): m/z = 476 [M+H]' (21)
1-{2-o0x0-2-[2-(pyridin-3-yl)-phenyl]-ethyl}-3-methyl-7-(2-butyn-1-yl)-8-((R)-

WO Ba@Emgeiperidin-1-yl)-xanthine Rf value: 0.55 (reversed phasepcT/ep2005/001427
ready-made TLC plate (E. Merck), acetonitrile/water/ 10 trifluoroacetic

acid = 50:50:1) Mass spectrum (ESI'): m/z = 512 [M+H]' (22)
1-[(4-ethyl-quinazolin-2-yl)methyl]-3-methgl-7-(2-butyn-1-yl)-8-((R)-3-amin
o- piperidin-1-yl)-xanthine 15 Rf value: 0.45 (silica gel, methylene

RV P e A B AN T B ) TR0 SR EH M i =
90:16{14- cyclopropyl qumazolln -2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3

Mast 20 am(lno lﬁ ]F Oﬁg’ gﬁ OC cleaving carried out with
flioroace aC| value lica gel, methylene

chlorlde/methanoI/conc aqueous ammonia = 90:10:0.1) Mass spectrum

(£
e R e
pipewmwﬂ)afﬁ)dxarﬁhmexanthme Mass spectrum (ESi'): m/z = 488 [M+H]' 30
R "ﬁé R e P ) AT A =AY ki e =4 e Bt ol
90:18: p)peridin-1-yl)-xanthine WO 2005/085246 PCT/EP2005/001427 46 Rf

Mas\éajs eec?ré% @)gfdgﬁlﬁis % ctr loride/methanol/conc. aqueous

onla (ESI+): m/z = 485 [M+H]+ 5 (26)
1 [([1 5]naphthyridin-3-yl)methyl]-3-methyl-7-(2-butyn-1-yi)-8-((R)-3-amino

(27} 1-[(3-cyano-4-methyl-quinolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y1}-8-({ R)-3-
amino-piperidin-1-yl}-xanthine

(BOC cleaving carried out with triflucroacetic acid)

R value: 0.50 (reversed phase ready-made TLC plate (E. Merck), acetonitrile/water/
trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI"): m/z = 497 [M+H]"

(28) 1-[(4,5-dimethyi-quinazolin-2-yl)methyl}-3-methyl-7-(2-butyn-1-yi}-8-((R)-3-
amino-piperidin-1-yl)}-xanthine

(BOC cleaving carried out with trifluoroacetic acid)

Mass spectrum (ESI*): m/z = 487 [M+H]"

(29} 1-[(5-cyano-quinolin-2-yl)methyl}-3-methyl-7-(2-butyn-1-y1)-8-({ R)-3-amino-
piperidin-1-yl)-xanthine

R: value: 0.50 (silica gel, methylene chioride/methanol/conc. agueous ammonia =
90:10:1)

Mass spectrum (ESI*): m/z = 483 [M+H]"

(30) 1-{(3-cyano-quinolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yi}-8-(( R}-3-amino-
piperidin-1-yl)-xanthine

{BOC cleaving carried out with trifluoroacetic acid)
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piperidin-1-yi)-xanthine Rf value: 0.52 (silica gel, methylene
chloride/methanol/conc. aqueous ammonia = 90:10:1) Mass spectrum

WO feSimyspuy = 459 [M+H[+ 10 (27) PCT/EP2005/001427
1-[(3-cyano-4-methyl-quinolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y1)-8-((R)
-3- amino-piperidin-1-yl)-xanthine (BOC cleaving carried out with
trifluoroacetic acid) Rf value: 0.50 (reverggd phase ready-made TLC plate
(E. Merck), acetonitrile/water/ 15 trifluoroacetic acid = 50:50:1) Mass

spect Sl+): m{z = 497 [M+H]+ (28 .
R R DR SSting S Cepte B MAgR sheioqifspater
triflmunogpipecdin-159tERatithine 20 (BOC cleaving carried out with

tifluaroacetic-acid) Mass spectium{ESI+): m/z = 487 [M+H]+ (29)
Masié R@%&F‘&mé@% r@%_% Y

-cyano- in-2-yl)m -3-methyl-7-(2-butyn-1-yi)-8-((R)-3-amino-
piperidin-1-yl)-xanthine 25 Rf value: 0.50 (silica gel, methylene

(31 )?Eﬁ%glﬁﬁngjﬁff %@%@@%gggﬂ%ﬁf@w&ﬁyﬁﬁ&%%M 295-804 R4 i mino-
pipetif{s-¢ydhaaniiniokn-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-
iooridin.1. v\ . loayi . S o
Rev R e B S D e B e -
90:1$hAge ready-made TLC plate (E. Merck), acetonitrile/water/ trifluoroacetic

cid =.50-50; pe 9: m/z = 483 [M+H]+ 5 (31)
Mas%%%egﬁg@?‘%m?%%y%%ﬁﬁ “3-methyl-7-(2-butyn-1-yl)-8-(R)-3-amin

O_
(32} 1-[(2-methyi-quinazolin-4-yl)methyl]-3-methyl-7-(2-butyn-1-yi)-8-({R)-3-amino-

piperidin-1-yl}-xanthine

(BOC cleaving carried out with triflucroacetic acid)

Rs value: 0.38 (silica gel, methylene chloride/methanol/conc. aqueous ammonia =
90:10:1)

Mass spectrum (ESI'). m/z = 473 [M+H]"

(33) 1-{(1,4-dicyano-naphthalen-2-yl)methyl]-3-methyl-7-(2-butyn-1-y1)-8-((R)-3~
amino-piperidin-1-yl)-xanthine-hydrochloride

Ry value: 0.86 (silica gel, methylene chloride/methanol/conc. aquecus ammonia =
90:10:1)

Mass spectrum (ESI™): m/z = 507 [M+H]"

(34) 1-{2-ox0-2-[2-(pyridin-4-yl}-phenyl]-ethyl}-3-methyl-7-(2-butyn-1-y1}-8-((R)-3-
amino-piperidin-1-yl)-xanthine

(BOC cleaving carried out with trifluoroacetic acid)

Rf value: 0.55 (reversed phase ready-made TLC plate (E. Merck), acetonitrile/water/
trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI™): m/z = 512 [M+H]"

(35) 1-[(6,7-dimethoxy-quinoclin-2-y)methyl]-3-methyl-7-(2-butyn-1-yl}-8-{( R)-3-amino-
piperidin-1-yl)-xanthine
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piperidin-1-yl)-xanthine Rf value: 0.50 (silica gel, methylene
chloride/methanol/conc. aqueous ammonia = 90:10:1) Mass spectrum

wo Feedibe8Yse= 485 M+H]' 10 (32) PCT/EP2005/001427
1-[(2-methyl-quinazolin-4-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-ami
no- piperidin-1-yl)-xanthine (BOC cleaving carried out with trifluoroacetic
acid) Rf value: 0.38 (silica gel, methyleneighloride/methanol/conc.
agueous ammonia = 15 90:10:1) Mass spectrum (ESI+): m/z = 473
[M+H]+£ 3) 1-[(1,4-d

Ry vialugs @ Adfsifigrash msiavignechierda/meshanoleend) aayagus ammonia =

00: qmﬂ)o piperidin-1-yi)-xanthine-hydrochloride 20 Rf value: 0.86 (silica gel,

meth Iene chl |de methan nc. aqueous ammonia = 90:10:1) Mass
Magh SEUGVE 73 R0 B T oy
1-{2-ox0-2-[2- (pyrldln -4-yl)-phenyl]-ethyl}-3-methyl-7-(2-butyn-1-yl)-8-((R)-
3- amino nthine C cleavi tWt
(30 LA BT e BN S e o S B e e - piaggictin-1-
y)-xBnivierchy dreslooitide/water/ trifluoroacetic acid = 50:50:1) Mass

Ro vk D R e IS R Rehan oo Berp e B o =

90: apnnoy piperidin-1-yl)-xanthine WO 2005/085246 PCT/EP2005/001427
Masf;%ﬁ%%v rILIJJr% &éi.ésmga g%{sawﬁw_yl_ﬁne chloride/methanol/conc. aqueous

(37) 1-[(4-cyano-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-({(R)-3-amino-
piperidin-1-yl)-xanthine

(BOC cleaving carried out with triflucroacetic acid)

R¢ value: 0.50 (silica gel, methylene chloride/methanol/conc. aqueous ammonia =
90:10:1)

Mass spectrum (ESI*): m/z = 484 [M+H]'

(38) 1-[(quinazolin-7-yl)methyl]-3-methyl-7-(2-butyn-1-y1)-8-({ R)-3-amino-piperidin-1-
yh-xanthine

R value: 0.43 (silica gel, methylene chloride/methanol/conc. agueous ammonia =
90:10:0.1)

Mass spectrum (ESI"): m/z = 459 [M+H]"

(39) 1-(2-cyano-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-(( R)-3-amino-piperidin-1-yl)-
xanthine

(BOC cleaving carried out with trifluoroacetic acid)

Ry value: 0.35 (silica gel, methylene chloride/methanol/conc. aqueous ammonia =
90:10:1)

Mass spectrum (ESI™): m/iz = 432 [M+H]"

(40) 1-(3-cyano-benzyl)-3-methyl-7-(2-butyn-1-y1)-8-(( R)-3-amino-piperidin-1-yi)-

xanthine
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Mass spectrum (ESI'): m/z =518 [M+H]+ 5 (36)
1-[(quinazolin-6-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-pi

wo B8siRsLu¥)-xanthine-hyd rochloride Rf value: 0.50 (silica gel, methydeng s 001427
chloride/methanol/conc. aqueous ammonia = 90:10:0.1) Mass spectrum

(ESI'): m/z = 459 [M+H]+ 10 (37)
1-[(4-cyano-quinazolin-2-yl)methyl]-3-megigyl-7-(2-butyn-1-yl)-8-((R)-3-ami
no- piperidin-1-yl)-xanthine (BOC cleaving carried out with trifluoroacetic
acid) Rf value: 0.50 (silica gel, methylene chloride/methanol/conc.

(BOLleqngnsaisiad el withtifuprRpestic asifum (ESI+): m/z = 484

R vilibid15. 488 1lica ?el, methylene chloride/methanol/conc. aqueous ammonia =
) 1-[(1 uinazolin-7-yl)methyl]-3-methyl-7-(2-butyn-1-yi)-8-((R)-3-amino-piperi
90:Hh!11- yl)-xanthine 20 Rf value: 0.43 (silica gel, methylene

Masdlgpisiermatieaplicane.-aqaeqns+Tmonia = 90:10:0.1) Mass spectrum
(ESI+): m/z = 459 [M+H]+ (39)
1-(2-cyano-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-pipe

(41)idipdleybn@baaninire Ryl cte@vingaarmion-ui(RiB Hinmopralitiatitly|)-

Rf value: 0.35 (silica gel, methylene chloride/methanol/conc. agueous
Xang?mﬁonia = 90:10:1) Mass spectrum (ESI+): m/z = 432 [M+H]' 30 (40)
(BOL(Srearding-bamand) chtneithyirfi@rbaitid ad)edd-((R)-3-amino-piperidin-1-yl

- ' 2 46 PCT/EP 1427 4
Ry \)alﬁ(gzn HTg]‘le(\sAﬁga 8g ,/r%%?%yi%neccf{griggpgé?ganoacor?c. aqueous ammonia =
890:10:1)
Mass spectrum (ESI*): m/z = 432 [M+H]"

(42) 1-[(pyridin-2-yl)methyl}-3-methyl-7-(2-butyn-1-y1)-8-({ R)-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 = 408 [M+H]"

(43) 1-benzyl-3-methyl-7-(2-butyn-1-yI)-8-(( R)-3-amino-piperidin-1-yl)-xanthine
{(BOC cleaving carried out with trifluoroacetic acid)

melting point: 207-209°C

Mass spectrum (ESI™): m/z = 407 [M+H]"

(44) 1-(4-methoxy-benzyl)-3-methyl-7-(2-butyn-1-y})-8-({ R)-3-amino-piperidin-1-yl)-
xanthine-hydrochloride

Ry value: 0.50 (silica gel, methylene chioride/methanol/conc. agueous ammonia =
90:10:0.1)

Mass spectrum (ESI'): m/z = 437 [M+H]"

(45) 1-(2-chloro-benzyl}-3-methyl-7-(2-butyn-1-yt)-8-(( R)-3-amino-piperidin-1-yl)-

¥anthine
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(BOC cleaving carried out with trifluoroacetic acid) Rf value: 0.40 (silica
gel, methylene chloride/methanol/conc. aqueous ammonia = 90:10:1)

wo Maspspeeirum (ESI+): m/z = 432 [M+H]+ 5 (41) PCT/EP2005/001427
1-(4-cyano-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piperidin-1-yl
)- xanthine (BOC cleaving carried out with trifluoroacetic acid) Rf value:
0.31 (silica gel, methylene chloride/methamol/conc. agueous ammonia =
10 90:10:1) Mass spectrum (ESI+) m/z = 432 [M+H]+ (42)

methyl]-3: 2bu | R)-3-amino-piperid | n-|
Ry vaiggxag#ﬁ ﬁ sY an K etF\n (SI|I cc::»arla e?(nmqné?] 81/&) C. aqueougg la =
90: thddride/methanol/conc. aqueous ammonia = 90: 10.1) Mass spectrum

Sl+):.m/z 8 [M+H]+ (43) +
Ma%b@nztm NZ’ buégriﬁ'/ E%M%‘-%-amino-piperidin-l—yl)-xanthine
20 (BOC cleavmg carried out Wlth trifluoroacetic acid) melting point:

o el R R AR (R R I ram insgin -

xantbmezsuéhum«:qadefddracldonde Rf value: 0.50 (silica gel, methylene

(BO?EI g@%ﬂﬂg&ﬁ%@#cﬁjﬂw&%ﬁﬁy BQUDRNIA.Z d)90 10:0.1) Mass spectrum |

Mas]s(a?emwmtﬂ&t’&‘zly))-@#metlt’rﬁlﬁi@hbﬁtyn 1-yi)-8-((R)-3-amino-piperidin-1-yl
)- xanthine WO 2005/085246 PCT/EP2005/001427 50
(47) 1-(2-cyano-4-bromo-benzyi)-3-methyl-7-(2-butyn-1-y1)-8-(( R)-3-amino-piperidin-
1-yl)-xanthfne x triflucroacetic acid
(BOC cleaving carried out with trifluoroacetic acid)
Mass spectrum (ESI"): m/z = 510, 512 [M+H]"

(48) 1-(3-fluoro-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-(( R)-3-amino-piperidin-1-yl)-
xanthine

(BOC cleaving carried out with trifluoroacetic acid)

Rs value: 0.45 (silica gel, methylene chloride/methanol/conc. aqueous ammonia =
90:10:0.1)

Mass spectrum (ESIY): m/z = 425 [M+H]"

(49) 1-(3,5-dimethoxy-benzyl)-3-methyl-7-(2-butyn-1-yi)-8-((R)-3-amino-piperidin-1-
yi}-xanthine

(BOC cleaving carried out with trifluoroacetic acid)

Rs value: 0.45 (silica gel, methylene chloride/methanol/conc. aqueous ammonia =
90:10:0.1)

Mass spectrum (ESI'). m/z = 467 [M+H]"

(50) 1-(2-fiuoro-benzyl)-3-methyi-7-(2-butyn-1-y1)-8-(( R)-3~-amino-piperidin-1-yi)-
xanthine

(BOC cleaving carried out with triflucroacetic acid)
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Rf value: 0.50 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:0.1) Mass spectrum (ESI'): m/z = 441, 443 [M+H]' 5

wo &83/085246 PCT/EP2005/001427
1-(2,6-dicyano-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piperidin-
1-yl)- xanthine x trifluoroacetic acid (BOC cleaving carried out with
trifluoroacetic acid) Mass spectrum (ESI§1 m/z = 457 [M+H]' 10 (47)
1-(2-cyano-4-bromo-benzyl)-3- methyl -7-(2-butyn-1-yl)-8-((R)-3-amino-pipe

in- 1- thlnextrlfl oace BOC cle V|n carried out with
ReVaHBo Ao SR BRSBTS P2 DT SuRRT pEByYe =
90: 16(8-fluoro-benzyl)-3-methyl-7- (2 butyn-1-yl)- 8 -((R)-3-amino-piperidin-1-yl)
- xanthine eavin t.with trifluoroacetic acid) Rf value:
%?E@?gﬁgggg@g itﬁy%r%egggﬁaﬁnethanol/conc. agueous ammonia =
90 10:0.1) 20 Mass spectrum (ESI'): m/z = 425 [M+H]' (49)
dlmethox 7- -1-y1)-8-((R)-3-amjnq-piperidi
(5 O BN B R TN R AN o oL B B R
piperafue‘i@y%xémimmgel methylene chloride/methanol/conc. aqueous
pectrum (ESI);\m/z = 467 [M+H]' (50)
(BO?“&%E%?Q 83”&?/% %ujﬁ]v%n?a - "88&% %/(ﬂ -((R)-3-amino-piperidin-1-yl)
Mass3éprahtininéEBOC mleavingicivided] out with trifluoroacetic acid) WO
2005/085246 PCT/EP2005/001427 51 Rf value: 0.45 (silica gel,
methylene chloride/methanol/conc. agueous ammonia =
(52) 1-{(3-cyano-pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-(( R)-3-amino-

piperidin-1-yl}-xanthine
(BOC cleaving carried out with trifluoroacetic acid)
Mass spectrum (ESI"): m/z = 433 [M+H]"

(53) 1-(2-cyano-3-chloro-benzyl)-3-methyi-7-(2-butyn-1-yi)-8-({ R)-3-amino-piperidin-
1-yl)-xanthine x trifluoroacetic acid

(BOC cleaving carried out with trifluoroacetic acid})

Mass spectrum (ESI"): m/z = 466, 468 [M-+H]"

(54) 1-(4-fluoro-benzyl)-3-methyl-7-(2-butyn-1-y1)-8-(( R)-3-amino-piperidin-1-yl)-
xanthine

(BOC cleaving carried out with trifluoroacetic acid)

Mass spectrum (ESI™): m/z = 425 [M+H]"

(65} 1-(4-chioro-benzyl)-3-methyl-7-(2-butyn-1-y1)-8-(( R}-3-amino-piperidin-1-yl)-
xanthine

(BOC cleaving carried out with trifluoroacetic acid)

Mass spectrum (ESI™): m/z = 441, 443 [M+H]"

(56) 1-(2-cyano-4-fluoro-benzyl)-3-methyl-7-(2-butyn-1-yl}-8-(( R)-3-amino-piperidin-1-
yl)}-xanthine x trifluoroacetic acid

(BOC cleaving carried out with trifluoroacetic acid)



10

16

20

25

30

90:10:0.1) Mass spectrum (ESI'): m/z = 425 [M+H]' 5 (51)
1-[(6-cyano-pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-

wo pReridispdsyl)-xanthine (BOC cleaving carried out with trifluoroagetigraeitds/oo1427
Mass spectrum (ESI'): m/z = 433 [M+H]' 10 (52)
1-[(3-cyano-pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-
piperidin-1 -yl)-xanthine (BOC cleaving cagried out with trifluoroacetic acid)
Mass spectrum (ESI'): m/z = 433 [M+H]' 15 (53)

2-C no3 Q nzy))-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-pipe

Maia(ﬁp %1& @%fﬁo%oég&ﬁq cid (BOC cleaving carried out with
trlfluoroacetlc acid) Mass spectrum (ESI): m/z = 466, 468 [M+H] 20 (54)

(4=fluoro | R3 eldlnll..__
(57)11 gntﬁ%enfﬁ%@%eaw za&rrue&]et%H Wltﬁ%%Fét!((‘)a‘.?C g‘@% qago-p %ndm1
ylj m&tﬁmm(ﬁﬁﬂhmﬁze@ed%ﬁzﬂvHH] 25 (55)

( chloro-benz y 2- bu -8-((R)-3-amino-piperidin-1-yl
(B(ic ﬁeﬁung@a %)Igg{\?}'rvf nc’E'sﬁ'rzrlle ?Sg% ?h%/?l} voroacetic acid) Mass
Mamep&uﬁu(ESfﬁirﬁ/m#zMﬂMM[MﬂH] 30 (56)

1-(2-cyano-4-fluoro-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piper
idin-1- yl)-xanthine x trifluoroacetic acid (BOC cleaving carried out with

(68)rift(Rrchdoetict iV 0P 5B 884 Y PCEHHRRI0S/90 18R 52-aiss-piperidin-
1- yli%%%t{l%'e(ﬁﬂﬁug?@ SARONGH] (57)

ano-4-fluoro- enzyl -3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piper
(BO@isleaving carried out with trifluoroacetic acid)

Mass spectrum (ESI"): m/z = 466, 468 [M+H]"

(59} 1-[(5-methoxycarbonyl-furan-2-yl)methyl}-3-methyl-7-(2-butyn-1-y}-8-((R)-3-
amino-piperidin-1-yl}-xanthine x trifluoroacetic acid

(BOC cleaving carried out with trifluoroacetic acid)

Mass spectrum (ESI): m/z = 455 [M+H]"

(60) 1-(2-trifluoromethyl-4-cyano-benzyt)-3-methyl-7-(2-butyn-1-yl}-8-(( R)-3-amino-
piperidin-1-yl}-xanthine x trifluoroacetic acid

(BOC cleaving carried out with trifluoroacetic acid)

Mass spectrum (ESI*): m/z = 500 [M+H]"

(61) 1-(3,5-dicyano-benzyl)-3-methyl-7-(2-butyn-1-yl}-8-(( R}-3-amino-piperidin-1-yl)-
xanthine

(BOC cleaving carried out with trifluoroacetic acid)

Mass spectrum (ESI'): m/z = 457 [M+H]"

(62) 1-(3-nitro-4-cyano-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-({ R}-3-amino-piperidin-1-
yl}-xanthine x triflucroacetic acid

(BOC cleaving carried out with trifluoroacetic acid)

Mass spectrum (ESI'): m/z = 477 [M+H]"
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yl)-xanthine x trifluoroacetic acid 5 (BOC cleaving carried out with
trifluoroacetic acid) Mass spectrum (ESI'): m/z = 450 [M+H]' (58)
woliddsrains4-cyano-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-aBpRa=piRG 500 1427
ridin- 1-yl)-xanthine x trifluoroacetic acid 10 (BOC cleaving carried out with
trifluoroacetic acid) Mass spectrum (ESI'): m/z = 466, 468 [M+H]' (59)
1-[(5-methoxycarbonyl-furan-2-yl)methyl]s3-methyl-7-(2-butyn-1-yl)-8-((R)-
3- amino-piperidin-1-yl)-xanthine x trifluoroacetic acid 15 (BOC cleaving
carried out with trifluoroacetic aci%) Mass s%)ectrum (ESI'?: m/z =455
(GSN #ﬁr%@yompyndm-3-yl)methyl}- -methyl-7-(2-butyn-1-y}-8-((R)-3-amino-
pipéﬁ@r{riflwtgg}gmym-cyano-benzyl)-3-methyl-7-(2-butyn-1-y|)-8-((R)-3-am
ino- piperidin-1 -yl)-xanthine x trifluoroacetic acid 20 (BOC cleaving
(B HER GO SHoAHBEiRI9AERES &Fdétrum (ESIY): m/z = 500
Re \[]_M%é‘é]bc(l_ﬁﬂ))(rev%rsed lph??sa r?]alclyé-r(rlzage TL(i pl?tse g(%)!\gerck), acetoni’ér_ite/water/
... 1-(3,5-dicyano-be -3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piperidin-
t”ﬁ'i-g &%‘iﬁ‘{rﬁﬁ@z%%% > leaving carried out with trifluoroacetic acid)
MaddasgscepesiFSES iy Mze33 ii{MH]" (62)
1-(3-nitro-4-cyano-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piperi
din-1- yl)-xanthine x trifluoroacetic acid 30 (BOC cleaving carried out with
(84¥riflprozastictatighdAgeses gt BHm SR HI)7 EZouty A A IVMEBI (WIB-amino-
. 2005/085246 P%T/EP2005/001427 53 (63)
PP HEBOHURES-yI)methyl]-3-methyl-7-(2-butyn-1-y1)-8-((R)-3-amino-
(BQuipelkaiviry dprbadrone WRD Gitleavingetiarsed put with trifluoroacetic acid)

Rs¢ vglltév?%ﬁfﬁ@ ﬁ%{%ﬁ%’g s&jagga}%%éga&g%agaﬂ_egp %tglﬁrf I(}Fé r'c\:/ﬁf%kc?étonitriielwateﬂ
trifluoroacetic acid = 50:50:1)
Mass spectrum (ESI"): m/z = 462 [M+H]"

(65) 1-(2-cyano-5-methoxy-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-
piperidin-1-yl}-xanthine

(BOC cleaving carried out with trifluoroacetic acid)

Ry value: 0.45 (reversed phase ready-made TLC plate (E. Merck), acetonitrile/water/
trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI™): m/z = 462 [M+H]"

(66) 1-(3-methoxy-benzyl}-3-methyl-7-(2-butyn-1-yi)-8-({R)-3-amino-piperidin-1-yl)-
xanthine

(BOC cleaving carried out with triflucroacetic acid)

Ry value: 0.45 (silica gel, methylene chloride/methanol/conc. aqueous ammonia =
90:10:0.1)

Mass spectrum (ESI”): m/z = 437 [M+H]"

(67} 1-(3-trifluoromethyl-benzyl}-3-methyl-7-( 2-butyn-1-y1}-8-(( R)-3-amino-piperidin-1-
yi}-xanthine

(BOC cleaving carried out with trifluoroacetic acid)
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5 trifluoroacetic acid = 50:50:1) Mass spectrum (ESI'): m/z = 433 [M+H]'
(64)

wo Sose¥ane-4-methoxy-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3s8Mifs0s/001427
piperidin-1-yl)-xanthine 10 (BOC cleaving carried out with trifluoroacetic

acid) Rf value: 0.50 (reversed phase ready-made TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 56;50:1) Mass spectrum (ESI'):
m/z = 462 [M+H]' 15 (65)
1-(2-cyano-5-methoxy-benzyl)-3-methyl-7-(2-butyn-1-yI)-8-((R)-3-amino-
Ry Vﬁi‘H@fiéﬁ@ﬂ%}f}%ﬂ% reeBeeIcAlRAE YA RLRAC GRc RUPOASAR BQRIR =
90: Rf.gafye: 0.45 (reversed phase ready-made TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:1) 20 Mass spectrum (ESI'):
Mas/sReaBomiFR] [68Yy2 = 475 IM+H]
1-(3-methoxy-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piperidin-1

-yl)- xanthine (BOC cleaving carried out with trifluoroacetic acid) 25 Rf
(68 R AR o R oA GRSl bieridin-1-
yh)-amthpa = 90:10:0.1) Mass spectrum (ESI'): m/z = 437 [M+H]' (67)

-(3-trifluoromethyl-benzyl)-3-methyl-7-(2-buytyn-1-yl)-8-((R)-3-amino-piper
(B T8 AR (S LR e At with tfluoroacetic acic
Ry vAIG: 2030 Q8524 6BIC &R ZIR0R/ 0aItide/hre Rbyalieofb8 dadisagehmmonia =
90 eéh?ylene chloride/methanol/conc. agueous ammonia = 90:10:0.1) Mass
ﬁ% cttum (ESI+): miz = 475 [M+H]+ 5 (68)
Mask Ehdeatiorat(®Sy-hanzyb-36M¢MyHT-(2-butyn-1-yl)-8-((R)-3-amino-piperidi

n-1-

(69) 1-(3-chloro-benzyi)-3-methyl-7-(2-butyn-1-y1)-8-((R}-3-amino-piperidin-1-yi)-
xanthine

(BOC cleaving carried out with trifluoroacetic acid)

Ry value: 0.45 (silica gel, methylene chloride/methanoi/conc. aqueous ammonia =
90:10:0.1)

Mass spectrum (ESI'): m/z = 441, 443 [M+H]"

(70} 1-(4-trifluoromethyl-benzyl)-3-methyl-7-(2-butyn-1-yl}-8-((R)-3-amino-piperidin-1-
yl}-xanthine

(BOC cleaving carried out with trifluoroacetic acid)

Ry value: 0.45 (silica gel, methylene chloride/methanol/conc. aqueous ammonia =
90:10:0.1)

Mass spectrum (ESH): m/z = 475 [M+H]"

(71) 1-[({2,2bipyridinyl-6-yl)methyl]-3-methyl-7-(2-butyn-1-yl}-8-(( R)-3-amino-
piperidin-1-yl)-xanthine

Rf value: 0.50 (silica gel, methylene chioride/methanoi/conc. aqueous ammonia =
90:10:1)

Mass spectrum (ESI™): m/z = 485 [M+H]"
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yl)-xanthine (BOC cleaving carried out with trifluoroacetic acid) Rf value:
0.50 (silica gel, methylene chloride/methanol/conc. aqueous ammonia =

woPek@i8:36L0 Mass spectrum (ESI+): m/z = 467 [M+H]+ (69)  pct/ep2005/001427
1-(3-chloro-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-pi
peridin-1-yl)- xanthine (BOC cleaving carried out with trifluoroacetic acid)
15 Rf value: 0.45 (silica gel, methylene ch#oride/methanol/conc. aqueous
ammonia = 90:10:0.1) Mass spectrum (ESI+): m/z = 441, 443 [M+H]+

70 . .

72 el mste SR SRR P e e R iR
pipédaiir-120 yXexdniténe (BOC cleaving carried out with trifluoroacetic acid)

Rf value: 0.45. (sili I thyl hlorid thanol/ . .
R 08 G Ve e L S S et 28 pragia =
90:16(21 2 bipyridinyl-6-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-

iperidin-1-y)=xanthine Rf 2 0.90 (sili [, methyl
Mg MU IENE 5q02d Hhmonta = 90-10:3) 30 Mass spectrum

(ESI+): m/z = 485 [M+H]+ WO 2005/085246 PCT/EP2005/001427 55

72 - .

A s T e G2 Al O (i
pipwiqjipérwbmamr)iuanthine Rf value: 0.50 (silica gel, methylene

Re VAR A RSP ATHERE S ARt A HRhE) aqueous ammonia =
90:10:1)

Mass spectrum (ESI™): m/z = 426 [M+H]"

(74) 1-[(5-cyano-6-methoxy-pyridin-2-yl)methyi]-3-methyi-7-(2-butyn-1-y1}-8-(( R)-3-
amino-piperidin-1-yl)-xanthine

Ry value: 0.40 (silica gel, methylene chloride/methanol/conc. aqueous ammonia =
90:10:1)

Mass spectrum (ESI*): m/z = 463 [M+H]"

(75) 1-(2,6-difluoro-benzyl}-3-methyl-7-(2-butyn-1-yl}-8-({ R)-3-amino-piperidin-1-y1)-
xanthine

Rr value: 0.41 (silica gel, methylene chloride/methanol/conc. aqueous ammonia =
90:10:1)

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

(76} 1-(3-triflucromethoxy-benzyl)-3-methyl-7-(2-butyn-1-y1)-8-{{ R)-3-amino-piperidin-
1-y!t}-xanthine

Ry value: 0.36 (silica gel, methylene chloride/methanol/conc. aqueous ammonia =
90:10:1)

Mass spectrum (ESI™): m/z = 491 [M+H]"

(77) 1-(4-trifluoromethoxy-benzyl)-3-methyl-7-(2-butyn-1-y}-8~(( R)-3-amino-piperidin-
1-yl}-xanthine
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5 Mass spectrum (ESI+): m/z = 485 [M+H]+ (73)
1-[(6-fluoro-pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-

woRResislies1sy!)-xanthine Rf value: 0.41 (silica gel, methylene PCT/EP2005/001427
chloride/methanol/conc. aqueous ammonia = 10 90:10:1) Mass spectrum

(ESI+): m/z = 426 [M+H]+ (74)
1-[(5-cyano-6-methoxy-pyridin-2-yl)methyg-3-methyl-7-(2-butyn-1-yI)-8-((R
) -3- amino-piperidin-1- yI) -xanthine 15 Rf value: 0.40 (silica gel, methylene

RV, ";6 IR ‘ethbege chlonide R ethansleone. aausoas armmonia =
90: 19(2)6 -difluoro-benzyl)-3-methyl-7- (2 butyn-1-yl)-8-((R)-3-amino-piperidin-
1-y xan Rf value ica gel, methylene
Ma% I%%F%‘é)f ffg}g‘!lgl CHHE a&%%@g’ monia = 90:10:1) Mass spectrum
(ESI+): m/z = 443 [M+H]+ 25 (76)
(3-trifluoromethax ( |no
T RN R AR A5 T Jer e e ST 3-8
pipehdimidejietiaihdieonc. agueous ammonia = 90 10:1) Mass spectrum
=491 [M+H]+ 7 . .
R e éﬁ%ﬂf@%@ﬁ@?}%@%ﬁm-1-y|)-8-((R)-3-ammo-pip
R MWIOIBQIXMMM Mis20eadBh24dePC U RRZ20 AR/ ODI42K), 2640 nittle/water/
0, 38 f; CI! mgéhgbeﬁlf chloride/methanol/conc. aqueous ammonia =

mﬂkﬁﬁﬂ% 2§ spectrum {ESI+): m/z = 491 [M+H]+
Mass spectrum (ESI): m/z = 433 [M+H]"

(79) 1-{(5-cyano-pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yi)}-8-(( R)-3-amino-
piperidin-1-yl)-xanthine

(BOC cleaving carried out with trifluoroacetic acid)

R¢ value: 0.60 (reversed phase ready-made TLC plate (E. Merck), acetonitrile/water/
trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI*): m/z = 433 [M+H]"

(80) 1-{{pyrimidin-2-yl)methyl]-3-methyl-7-2-butyn-1-yi}-8-(( R)-3-amino-piperidin-1-
yi)-xanthine

(BOC cleaving carried out with trifluoroacetic acid)

Rr value: 0.60 {reversed phase ready-made TLC plate (E. Merck), acetonitrile/water/
trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI'): m/z = 409 [M+H]"

(81) 1-[(4-methyl-pyrimidin-2-yl)methyl}-3-methyl-7-(2-butyn-1-y1)-8-({ R)-3-amino-
piperidin-1-yl}-xanthine

(BOC cleaving carried out with trifluoroacetic acid)

Rr value: 0.65 (reversed phase ready-made TLC plate (E. Merck), acetonitrile/water/
trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI7): m/z = 423 [M+H]"
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5 (78)
1-[(2-cyano-pyridin-4-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-

wo BtRelidisrdgyl)-xanthine (BOC cleaving carried out with trifluoroagetigmeigys oo 1427
Rf value: 0.60 (reversed phase ready-made TLC plate (E. Merck),

acetonitrile/water/ trifluoroacetic acid = 50:50:1) 10 Mass spectrum
(ESI+): m/z = 433 [M+H]+ (79) 57
1-[(5-cyano-pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-

2 T D Lt B e Y A W - Shamino-

pipatditenityiieiaatametrifluoroacetic acid = 50:50:1) Mass spectrum (ESI+):
/z,= 433 [M+H
(BC [&!)?/ﬁ\r‘rlp r?az’fi}h%%ffzy‘f t% %%Ll’ﬁy??c&t'%&%)l -yl)-8-((R)-3-amino-piperidi

meltirg 20 i1)- 2o A04° (BOC cleaving carried out with trifluoroacetic acid) Rf
value: ( ha ade TLC plate (E. Merck),
Masscgp(er%% Q?vggér/ t l%o 3‘?(.} iﬁéj’y = 50:50:1) Mass spectrum (ESI+):
m/z = 409 [M+H]+ 25 (81)
1-[(4-meth eth 2 b R
(8315 gﬁ%ﬁ’éj yaifr)y§ )(’a? g'}? é@lﬂgﬁ;\%% Sy, Li \g'tﬁéﬂfif roe'l)]coe P Pefdin-1-
yl) mxﬂ)aﬁévalue 0.65 (reversed phase ready- made TLC plate (E. Merck),

R R b e S B e R s Bymonia -

90:182).1)
Ma éls g%e Cghrﬂ,le(g@g n)g]l|n%—gl}mgm]y,l]-3-methyl-7-(2-butyn-1-y|)-8-((R)-3-a

mino- piperidin-1-yl)-xanthine
(84} 1-(3-fluoro-4-methoxy-benzyl)-3-methyl-7-(2-butyn-1-y)}-8-((R}-3-amino-
piperidin-1-yl}-xanthine
(BOC cleaving carried out with trifluoroacetic acid)
Rs value: 0.45 (silica gel, methylene chioride/methanol/conc. agueous ammonia =
90:10:0.1)
Mass spectrum (ESI™): m/z = 455 [M+H]"

(85) 1-(3,4-difluoro-benzyl}-3-methyl-7-(2-butyn-1-yi}-8-(( R)-3-amino-piperidin-1-yi)-
xanthine

(BOC cleaving carried out with trifluoroacetic acid)

Rr value: 0.45 (silica gel, methylene chloride/methanol/conc. aqueous ammonia =
90:10:0.1)

Mass spectrum (ESI™): m/z = 443 [M+H]"

(86) 1-(2-fluoro-5-methoxy-benzyl)-3-methyl-7-(2-butyn-1-yi)-8-((R}-3-amino-
piperidin-1-yl)}-xanthine

Rs value: 0.39 (silica gel, methylene chioride/methancl/conc. aqueous ammonia =
90:10:1)

Mass spectrum (ESI™): m/z = 455 [M+H]"
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(BOC cleaving carried out with trifluoroacetic acid) melting point:
202-204C 5 Mass spectrum (ESI'): m/z = 437 [M+H]' (83)

wo 2dégdinesglin-6-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amiorRipsihs 1001427

din-1- yl)-xanthine Rf value: 0.50 (silica gel, methylene
chloride/methanol/conc. aqueous ammonia = 10 90:10:0.1) Mass
spectrum (ESI+): m/z = 459 [M+H]+ (84) 58
1-(3-fluoro-4-methoxy-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-
iperidin-1-yl)-xanthine 15 (BOQC cIeaving_fcarried out with trifluoroacetic
(875 rosnos ;

HOHeTOABRIRE Y i iiBHE chtoRn &bl (Edhe:-amino-

pipSiIBOLIRREAEHRe= 90:10:0.1) Mass spectrum (ESI+): m/z = 455 [M+H]+

20 (85 - , .
Re Vf?&adoﬁmwsﬁe%Myr@wmwﬁtt@rmﬁ{mﬁwgl@m%%wﬂ%ﬁ FERiRANIa =
90: 1gyi)r xanthine (BOC cleaving carried out with trifluoroacetic acid) Rf

value: 0.45 (silica.gel, meth ée pride/methanol/conc. aqueous
MasgSRSHED Ger o‘:d.‘ff%‘ﬁ\%/ Melcrum (ESI+): m/z = 443 [M+H]+ (86)
1-(2-fluoro-5-methoxy-benzyl)-3-methyl-7-(2-butyn-1-yi)-8-((R)-3-amino-

88 BT S ROGU A I haRROrur i by b Reeamino-
pipd it} 1z mddhdd+H]+ WO 2005/085246 PCT/EP2005/001427 58 (87)
(Bo:gp %'éﬁ@%:%ﬁ%ﬁﬁ@ﬁﬁ%&ﬁa%%@ b S&gpyn-1-yD-8-(R)-3-amino-

Ry value: 0.40 (silica gel, methylene chloride/methanol/conc. aqueous ammonia =
90:10:0.1)

Mass spectrum (ESI*): m/z = 483 [M+H]"

(89) 1-(2-fluoro-4-methoxy-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-(( R)-3-amino-
piperidin-1-yl)}-xanthine

Ry value: 0.45 (silica gel, methylene chloride/methanol/conc. aqueous ammonia =
90:10:1)

Mass spectrum (ESI™): m/z = 455 [M+H]"

(90} 1-[(furan-2-yl)methyl]-3-methyl-7-(2-butyn-1-y1)-8-(( R)-3-amino-piperidin-1-yl)-
xanthine

(BOC cleaving carried out with trifluoroacetic acid)

Mass spectrum (ESI™): m/z = 397 [M+H]"

(91) 1-(3,4-dicyano-benzyl)-3-methyi-7-(2-butyn-1-y|}-8-(( R)-3-amino-piperidin-1-yl)-
xanthine x trifluoroacetic acid

(BOC cleaving carried out with trifluoroacetic acid)
Mass spectrum (ESI'): m/z = 457 [M+H]"

(92) 1-[(furan-3-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-(( R)-3-amino-piperidin-1-yl)-
xanthine

(BOC cleaving carried out with trifluoroacetic acid)
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Rf value: 0.41 (silica gel, methylene chloride/methanol/conc. aqueous
ammonia = 90:10:1) 5 Mass spectrum (ESI'): m/z = 455 [M+H]' (88)
wo bdédrsamng-isoquinolin-3-yl)methyl]-3-methyl-7-(2-butyn-1-y1)-8-R}-8r3Ms/00 1427
no- piperidin-1-yl)-xanthine (BOC cleaving carried out with trifluoroacetic
acid) 10 Rf value: 0.40 (silica gel, methylene chloride/methanol/conc.
aqueous ammonia = 90:10:0.1) Mass spggctrum (ESI'): m/z = 483 [M+H]'
(89)
1-(2-fluoro-4-methoxy-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-
Maﬁ%sﬁﬁﬁﬁﬂm-ﬁgﬁj&a%ﬁ'egé? W&o 45 (silica gel, methylene
chloride/methanol/conc. aqueous ammonia = 90:10:1) Mass spectrum
( ':m/z:455ﬂ[ql\c+H'20 9 i
(oS TRy ey e D sty Pt AR R
pipatidisanianeificecleaving carried out with trifluoroacetic acid) Mass
ectrum (ESI"); m/z = 397 [M+H]' 25 (91) |
(Boi?(%f%?é{wéa 1 %&?ﬁﬁ-‘é’! &’Eﬁ’;‘z\‘?]f@(aﬁéﬁfyﬁ‘?ﬁ%)-s-((m-s-amino-piperidin-
Masls Wpexnihin€ 3itjflngroacetic[abiH{BOC cleaving carried out with
trifluoroacetic acid) Mass spectrum (ESI'): m/z = 457 [M+H]' 30 (92)

1-[(furan-3-yl)methyl]-3-methyl-
(94)7 1R Butsoribyir@ri{ R ) Braetiiyd-pipesitivi-T-yD-txapthng BB CRyaxintho-

i cz@rieg &g with trifluortQ%ﬁetic acif‘g WO, 2005/085246
PIPSST A BRI R BIPQRREHSRH A m (ESI): miz = 397 [M+H] (93)
(BOG[Cemédtiny biuraad 2yt )withiHyiflcbroatafie/a@dhutyn-1-yl)-8-((R)-3-amino-
Mass spectrum (ESI™): m/z = 475, 477 [M+H]

(95) 1-(4-cyano-2-fluoro-benzyl)-3-methyl-7-(2-butyn-1-yl}-8-((R)-3-amino-piperidin-1-
yh-xanthine

(BOC cleaving carried out with triflucroacetic acid)

Mass spectrum (ESI'): m/z = 450 [M+H]"

(96) 1-(2-cyano-5-fluoro-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-(( R)-3-amino-piperidin-1-
yl)}-xanthine

(BOC cleaving carried out with triflucroacetic acid)

Mass spectrum (ESI"): m/z = 450 [M+H]"

(97) 1-[(5-cyano-furan-2-ylymethyl]-3-methyi-7-(2-butyn-1-y1)-8-(( R)-3-amino-
piperidin-1-yl)-xanthine x triflucroacetic acid

(BOC cleaving carried out with trifluoroacetic acid)

Mass spectrum (ESI™): m/z = 422 [M+H]"

(98) 1-(2-cyano-6-fluoro-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-(( R)-3-amino-piperidin-1-
yl)}-xanthine

(BOC cleaving carried out with trifluoroacetic acid)

Mass spectrum (ESI™): m/z = 450 [M+H]"
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piperidin-1-yl)-xanthine 5 (BOC cleaving carried out with trifluoroacetic
acid) Mass spectrum (ESI'): m/z = 411 [M+H]' (94)

wo bed5rddsamp-furan-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3amit@oos/001427

piperidin-1 -yl)-xanthine x trifluoroacetic acid 10 (BOC cleaving carried out
with trifluoroacetic acid) Mass spectrum (ESI'): m/z = 475, 477 [M+H]'
(95) 60

1- (4 cyano-2-fluoro-benzyl)-3-methyl-7-(2-butyn-1- yI) -8-((R)-3-amino-piper

oo S B O S A U A RAPACEH R D1

yl) ﬂa(ﬁkmyano -5-fluoro-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piper

ciea%j X%%t,t}} 20 t(m%ct (j%r ﬁ#ﬁ?med cﬁm with trifluoroacetic acid)

ass spe rum

Maés[éﬁ@;tmm’(tﬁ:‘rﬁhtﬁMme{Mﬂﬁé}hyl 7-(2-butyn-1-yI)-8-((R)-3-amino- °
piperidin-1 -yl)-xanthine x trifluoroacetic acid 25 (BOC cleaving carried out
with trifluoroacetic acid) Mass spectrum (ESI'): m/z = 422 [M+H]' (98)

(100} (2{@yapard-BiorethexyyipReyhe Sptat(P-Tu@rbLtyh)-8- (RS- BRBramiper
i |d|n ﬁ" xant ine 30 (BOC cleaving carried out with trifluoroacetic acid)
P p‘?vfass LURAMEE 1) iz = 450 [M+H]' WO 2005/085246
R VEKEJ@IEJP&D(EIEI&]QQY negtifglene chloride/methanol/conc. aqueous ammonia =
}/ano -3-fluoro-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piper
in-1- yl)-xanthine (BOC cleaving carried out with trifluoroacetic acid)

Masamgﬁemr(ﬁﬁdé)smlwzl&%%*wml

(101) 1-[(8-cyano-quinolin-7-ylmethyl]-3-methyl-7-(2-butyn-1-yI)-8-(( R)-3-amino-
piperidin-1-yl}-xanthine

(BOC cleaving carried out with trifluoroacetic acid)

Mass spectrum (ESI®): m/z = 483 [M+H]"

(102) 1-[(4-cyano-pyridin-3-ylYmethyl}-3-methyl-7-(2-butyn-1-yl)-8-(( R)-3-amino-
piperidin-1-yl}-xanthine

(BOC cleaving carried out with triflucroacetic acid)

melting point: 166°C

Mass spectrum (ESI): m/z = 433 [M+H]"

(103} 1-[(8-cyano-quinolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y!)-8-({ R)-3-amino-
piperidin-1-yl}-xanthine

(BOC cleaving carried out with trifluoroacetic acid)

R value: 0.50 (silica gel, methylene chloride/methanol/conc. agueous ammonia =
90:10:0.1)

Mass spectrum (ESI™): m/z = 483 [M+H]"

(104) 1-[(1-methyl-1H-benzotriazol-5-yl)methyi]-3-methyl-7-(2-butyn-1-y)-8-((R)-3-
amino-piperidin-1-yl)-xanthine

(BOC cleaving carried out with trifluoroacetic acid)
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5 (100)
1-(2-cyano-3-methoxy-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-
wo peyirisrdsyl)-xanthine Rf value: 0.50 (silica gel, methylene PCT/EP2005/001427
chloride/methanol/conc. aqueous ammonia = 90:10:0.1) 10 Mass
spectrum (ESI'): m/z = 462 [M+H]' (101)
1-[(8-cyano-quinolin-7-yl)methyl]-3-methy17-(2-butyn-1-yl)-8-((R)-3-amino-
piperidin-1-yl)-xanthine (BOC cleaving carried out with trifluoroacetic acid)

ectrum m/z = 483 1
R TR ARy TRety 1 ARl . Vs s amiie water!
triflyipesicitid adid@ibing: QBOC cleavmg carried out with trifluoroacetic acid)
rwm (ESIY): m/z = 433 [M+H]' (103)
Ma%)[f@%t/{ano gégno m%g'-yl)m @?—%ﬁthyl-?-(z-butyn-1-y|)-8-((R)-3-amino-
piperidin-1-yl)-xanthine 25 (BOC cleaving carried out with trifluoroacetic

e I/
(10 S B S BRI S0 e
plp@ﬂ]ﬂ(ﬂ%ﬁjﬁf@ﬂtﬁﬁthw trifluoroacetic acid

n-1-yl)-8-((R)-3-

(BOT BREZANPER %ﬂxan 1 gpggaé e 1Yh-8-(R)

amino- plp cleaving arrled out with

Ry vmﬂ@ofbﬁée(me\air@ad/\ﬂba_xm&ee&maded’m plaesB0METkE B &dtealtde/water/
tr:ﬂt%ﬁ?ag&ﬁ'f?& [}ﬁ?f dy-made TLC plate (E. Merck),
water/

acetonitr oacetic acid = 50:50:1) Mass spectrum (EV): m/z
Maa@@gagm](-ES! ) mlz 433 [M+H]"

(106) 1-[(3-cyano-pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yi}-8-((S)-3-amino-
piperidin-1-yl)}-xanthine

{BOC cleaving carried out with trifluoroacetic acid)

R value: 0.60 (reversed phase ready-made TLC plate (E. Merck), acetonitrile/water/
trifluoroacetic acid = 50:50:1)

Mass spectrum (ESI"): m/z = 433 [M+H]"

(107) 1-[(4-cyano-benzo[1,3]dioxol-5-yl)methyl}-3-methyl-7-(2-butyn-1-y1)-8-((R)-3-
amino-piperidin-1-yl)-xanthine

Ry value: 0.45 (silica gel, methylene chloride/methanol/conc. aqueous ammonia =
90:10:0.1)

Mass spectrum (ESI™): m/z = 476 [M+H]"

The following compounds may also be obtained analogously to the foregoing
Examples and other methods known from the literature:

(1) 1-(2-cyano-4-fluoro-benzyl)-3-methyl-7-(2-butyn-1-y1)-8-((R)-3-amino-piperidin-1-

yh)-xanthine
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5 (105)

1-[(3-cyano-pyridin-4-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-
woRRRidiErdsyl)-xanthine x trifluoroacetic acid (BOC cleaving carriegpetboaos/on1427

with trifluoroacetic acid) Rf value: 0.65 (reversed phase ready-made TLC

plate (E. Merck), acetonitrile/water/ trifluoroacetic acid = 50:50:1) 10 Mass
spectrum (ESI'): m/z = 433 [M+H]' (106) 62
1-[(3-cyano-pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((S)-3-amino-

ridin-1- I) xant ne cleavin ie 0 oacetlc acid).
) B R B R U i eE T 2R T L R e G- e 1-
yl)- m@ﬂmn@rlle/waterl trifluoroacetic acid = 50:50:1) Mass spectrum (ESI+):
m/z = 433 [M+H]+ (107)
1-[(4-cyano-benzo[1,3]dioxol-5-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-
(3) 3-(2a:gmioeﬁmper@nehw))mm@mfm-mety@mswma@plametinwexﬂﬁﬁendsm1-

I)- |de/methanollconc agueous ammonia = 90:10:0.1) Mass spectrum
y )@ 51 m/z = 476 [M+H]' 25 The following compounds may also be

obtained analogously to the foregoing Examples and other methods

wn from, the literature:
o R B mey 7 R L RS g et
yl)—xdnnmmeo yl)-xanthine WO 2005/085246 PCT/EP2005/001427 62 (2)
1-(2-cyano-5-fluoro-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piper
idin-1- yl)-xanthine (3)
(5) 1-(2ydioymediberveie@petmati{zhrs(grblity-8-URB-I(R) Brarpiperisipef -yl)-
xan%ﬁ'@el 5 yl)-xanthine (4)
cyano-4-fiuoro-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piper
idin-1-
(6) 1-(3,4-dicyanc-benzyl}-3-methyl-7-(2-butyn-1-yl}-8-({R)-3-amino-piperidin-1-yl}-

xanthine

(7) 1-(3-nitro-4-cyano-benzyl}-3-methyl-7-(2-butyn-1-yi)-8-((R}-3-amino-piperidin-1-

yl}-xanthine

(8) 1-(2-chloro-4-cyano-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piperidin-1-

yl}-xanthine

(9) 1-(2-fluoro-4-cyano-benzyl)-3-methyl-7-(2-butyn-1-y)-8-((R)-3-amino-piperidin-1-

yl}-xanthine

(10) 1-2-trifluoromethyl-4-cyano-benzyl)-3-methyl-7-(2-butyn-1-y)-8-((R)-3-amino-
piperidin-1-yl}-xanthine

(11) 1-{(5-cyano-pyridin-2-ylmethyl}-3-methyl-7-(2-butyn-1-y1}-8-((R)-3-amino-
piperidin-1-yl)-xanthine

(12) 1-[{(4-cyano-pyridin-2-yl)methyl]-3-methyi-7-(2-butyn-1-yl)-8-((R}-3-amino-
piperidin-1-yi}-xanthine
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yl)-xanthine 10 (5) -
1-(3,5-dicyano-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piperidin-

wo beylBrosapibine (6) PCT/EP2005/001427

1-(3,4-dicyano-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piperidin-
1-yl)- xanthine 15 (7)
1-(3-nitro-4-cyano-benzyl)-3-methyl-7-(2-4autyn-1-yl)-8-((R)-3-amino-piperi
din-1- yl)-xanthine (8)
1-(2-chloro-4-cyano-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-pipe
ridin-1- 20 yl)-xanthine (9)
(13)14('2@“1?@?1 lé-pyddg%g*gvr(i)leg;m]eﬁ%méf?@-ﬁt@*bﬁtw&ﬂﬁw-ﬁbﬂmamin0-
. idin-1- y)-xanthine
p’pﬁ{ﬁfﬁﬂ&‘ 'i)(()%rﬁ]gt‘h@?-&cyano-benzyl)-3-methyl-7-(2-butyn-1-y|)-8-((R)-3-am
ino- piperidin-1-yl)-xanthine (11)
(14)%%‘@9%}!%&%%{@%%@gl@é(%]%m?éﬂ%’;'fﬁ"ri&%%‘nkY;'h)gsﬁfﬁiy ARGS-
pipexifiim-dyshrocpytiidine-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-
piperidin-1-yi)-xanthine WO 2005/085246 PCT/EP2005/001427 63 (13)
1-[(4-cyano-pyridin-3-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-
(15)pipEAdiyangtpyedimiBe/Bripthyl]-3-methyl-7-(2-butyn-1-y1)-8-((R)-3-aminc-
s~ H3-GYaRQ-pyhidin-4-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-
pip%rllé('(ﬁigil?ﬂ%y )-@ﬁ%hine (15)
1-[(2-cyano-pyridin-3-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-
inprdin:1. -yD-xanthin o ot LB (R A armine
MR e T G W e e T e e i
piperidin-1-yl}-xanthine

(17) 1-[(5-cyano-pyridin-3-yl)methyl}-3-methyl-7-(2-butyn-1-yl)-8~((R)-3-amino-
piperidin-1-yl)-xanthine

(18) 1-[(6-cyano-pyridin-3-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-({R)-3-amino-
piperidin-1-yl}-xanthine

(19) 1-(2-cyano-4-methoxy-benzyl)-3-methyl-7-(2-butyn-1-y})-8-((R)-3-amino-
piperidin-1-yl}-xanthine

(20) 1-(2-cyano-5-methoxy-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-
piperidin-1-yl)-xanthine

(21) 1-[([2,2"bipyridiny}-6-yl)methyl}-3-methyl-7-(2-butyn~1-yh-8-((R)-3-amino-
piperidin-1-yl)-xanthine

(22) 1-[{5-methoxy-pyridin-2-yl)methyl}-3-methyl-7-(2-butyn-1-y1}-8-((R)-3-amino-

piperidin-1-yh)-xanthine
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piperidin-1-yl)-xanthine (17)
1-[(5-cyano-pyridin-3-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-
wokb@ipesigin-1-yl)-xanthine (18) PCT/EP2005/001427
1-[(6-cyano-pyridin-3-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-
piperidin-1-yl)-xanthine 20 (19)
1-(2-cyano-4-methoxy-benzyl)-3-methyl-842-butyn-1-yl)-8-((R)-3-amino-
piperidin-1-yl)-xanthine (20)
(23%i’é—i&%’ﬁ@?ﬁ%&%ﬁﬁ%éyq;@Zé%ﬁ-gl%ﬂtg r'm37;-@(9%?y%-¥')yﬁ-§(-'f‘()ﬁ-§—”§'rﬂ?no~
piparidid; 2 Tpipyedihims-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-
piperidin-1-yl)-xanthine (22)
1-[(5-methoxy-pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amin
(24p1405piyerndiB-raethoayithyndine Aposings 2461 PO VIHZ R 200500 142 864 R )- 3~

amﬁ?—?a()é’-'ﬁﬁg%’-‘ﬁwj\?ﬁ’fﬁf‘JB‘r’%‘éthyu-s-methyl-?-(z-butyn-1-y|)-8-((R)-3-amino-
piperidin-1-yl)-xanthine (24)

e P R A Y S RS

-'5 amino-

xanthipemethoxy-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piperidin-1

-yl)- xanthine 10 (26)

1-(3-methoxy-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piperidin-1
(26)y1){ Zangtfiaxyrgnzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piperidin-1-yl)-
xantRigeehloro-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piperidin-1-yl

)- xanthine 15 (28)

1-(4-trifluoromethyl-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piper

(271 3-H¥8 BRI 1)-3-methyl-7-(2-butyn-1-y1)-8-((R)-3-amino-piperidin-1-yl)-

xanthine

(28) 1-(4-trifluoromethyl-benzyl}-3-methyl-7-(2-butyn-1-y1}-8-((R)-3-amino-piperidin-1-

yl)-xanthine

(29) 1-(3-trifluoromethyl-benzyl)-3-methyl-7-(2-butyn-1-yi}-8-((R)-3-amino-piperidin-1-

yl)-xanthine

(30) 1-(2-trifluoromethyl-benzyl)-3-methyl-7-(2-butyn-1-y)-8-((R)-3~-amino-piperidin-1-

yl)-xanthine

(31) 1-(3,4-dimethoxy-benzyl}-3-methyl-7-(2-butyn-1-y}-8-{((R)-3-amino-piperidin-1-

yh-xanthine

(32) 1-(3,4-dimethoxy-6-fluoro-benzyl}-3-methyl-7-(2-butyn-1-y!}-8-((R}-3-amino-
piperidin-1-yl)-xanthine

(33) 1-[(benzof1,3]dioxol-5-ylYmethyl}-3-methyl-7-(2-butyn-1-yi}-8-((R)-3-amino-
piperidin-1-yl)-xanthine



(29)
1-(3-trifluoromethyl-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piper
wo igtiosloaaBayl)-xanthine (30) PCT/EP2005/001427
1-(2-trifluoromethyl-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piper
idin-1- yl)-xanthine 25 (31)
1-(3,4-dimethoxy-benzyl)-3-methyl-7-(2-astyn-1-yl)-8-((R)-3-amino-piperidi
n-I- yl)-xanthine (32)
1-(3,4-dimethoxy-6-fluoro-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amin
Exeigl idin-1-yl)-xanthine 30 (33)
1-[(benzo[1,3]dioxol-5-yl)methyl]-3-methyl-7-(2-butyn-1-yi)-8-((R)-3-amino-
CoRPUEIRIY ) ranhine WO 20051085240 PET/EP2005/001427 65
tive substance 5 1 tablet
core contains: active substance 75.0 mg calcium phosphate 93.0 mg
C g polyvinylpyrrolidone 10.0 mg 10
1 ta%;?/%ggé%rg%%y ?n?% hylcellulose 15.0 mg magnesium stearate 1.5 mg
acPige.subgiaPrEparation: 15 The active substafe® imgnixed with calcium
1 starch, polyvin- ylpyrrolido
caﬁéjgﬁfg%% %/Pén{%thylcellulose and half the gggé%i?cgamount of
comagfaesium stearate. Blanks about 13 mm i3@iamager are produced in a

if? chine and these are thenr. rough a screen with
L e

1.5 mm using a suitable machine aiid mixed with the rest

hydrengpreyiesithicatialass 15.0 mg
magnesium stearate 1.5 mg
230.0 mg

Preparation:
The active substance is mixed with calcium phosphate, corn starch, polyvin-

ylpyrrolidone, hydroxypropylmethylcellulose and half the specified amount of
magnesium stearate. Blanks about 13 mm in diameter are produced 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
hydroxypropylmethylcellulose. The finished film-coated tablets are polished with
beeswax.

Weight of coated tablet: 245 mq.



10

15

20

25

20 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
wo bhestaddegores thus produced are coated with a film consisting pct/Ep2005/001427
essentially of 25 hydroxypropylmethylcellulose. The finished film-coated
tablets are polished with beeswax. Weight of coated tablet: 245 mg. WO
2005/085246 PCT/EP2005/001427 66 MBrample 3 Tablets containing 100
mg of active substance 5 Composition: 1 tablet contains: active
substance 100.0 mg lactose 80.0 mg 10 corn starch 34.0 mg
polyvinylpyrrolidone 4.0 mg magnesium stearate 2.0 mg 220.0 mg 15
Exdvigtleo8l of Preparation: The active substance, lactose and starch are
mixed together and uniformly moistened with an aqueous solution of the
polyvinylpyrrolidone. After the moist composition has been screened (2.0
Tabtets nwdaisire) H00 ahdeof inctivacuibgbendeer at 50C it is 20 screened
again (1.5 mm mesh size) and the lubricant is added. The finished mixture
is compressed to form tablets. Weight of tablet: 220 mg Diameter: 10 mm,
Comiptssitionfacetted on both sides and notched on one side.

1 tablet contains:

active substance 100.0 mg
lactose 80.0 mg
comn starch 34.0 mg
polyvinylpyrrolidone 4.0 mg
magnesium stearate 2.0mg

220.0 mg

Method of Preparation:

The active substance, lactose and starch are mixed together and uniformly moistened
with an aqueous solution of the poliyvinylpyrrolidone. After the moist composition has
been screened (2.0 mm mesh size) and dried in a rack-type drier at 50°C it is
screened again (1.5 mm mesh size) and the lubricant is 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.
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25 WO 2005/085246 PCT/EP2005/001427 67 Example 4 Tablets
containing 150 mg of active substance 5 Composition: 1 tablet contains:
wo agityessplpstance 150.0 mg powdered lactose 89.0 mg corn stageh £8:4305/001427
mg 10 colloidal silica 10.0 mg polyvinylpyrrolidone 10.0 mg magnesium
stearate 1.0 mg 300.0 mg 15 Preparation: The active substance mixed
with lactose, corn starch and silica is moestened with a 20% aqueous
polyvinylpyrrolidone solution and passed through a screen with a mesh
Exa?r%z eoi 1.5 mm. The granules, dried at 45C, are passed through the same
X0 20 again and mixed with the specified amount of magnesium
stearate. Tablets are pressed from the mixture. Weight of tablet: 300 mg
Tab i?s: lgnrréngﬂ E,1;Iat1\§6) 20%?@%%%4& TAI%EZOOS/_OOMZ? 68 Example 5
of active substance 51
capsule contains: active substance 150.0 mg corn starch (dried) approx.

Conq‘ggsﬂim

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 1.0 mg

300.0 mg

Preparation:

The active substance mixed with lactose, corn starch and silica 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 magnesium stearate. Tablets are
pressed from the mixture.

Weight of tablet: 300 mg

die: 10 mm, flat
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lactose (powdered) approx. 87.0 mg magnesium stearate 3.0 mg 10
approx. 420.0 mg Preparation: The active substance is mixed with the
WO exaspississ passed through a screen with a 15 mesh size of 0.7bagmmrands/001427
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 caps@ie. 20 Example 6 Suppositories
containing 150 mg of active substance 1 suppository contains: 25 active
Exawﬂgtﬁnce 150.0 mg polyethyleneglycol 1500 550.0 mg '
yleneglycol 6000 460.0 mg polyoxyethylene sorbitan
monostearate 840.0 mg 2,000.0 mg 30 WO 2005/085246
Harf GIAREOONONANT §3: FlErABYgn AlleK e Slipposiigry mass has
ibuted therein
and the melt is poured into chilled moulds. 5 Example 7 Suspension
ini g of active substance 10 100 ml of suspension contain:
1ca %E,\ﬁ/%%u sgtigngge 1.00 g carboxymethylcellulose-Na-salt 0.10 g

active substance 150.0 mg
corn starch (dried) approx. 180.0 mg
lactose (powdered) approx. 87.0 mg
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 6

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
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methyl p-hydroxybenzoate 0.05 g propyl p-hydroxybenzoate 0.01 g 15
glucose 10.00 g glycerol 5.00 g 70% sorbitol solution 20.00 g flavouring

WO 0c86/gssdigt. water ad 100 ml 20 Preparation: The distilled watepisrheaigd 001427

to 70C. The methyl and propyl p-hydroxybenzoates together with the
glycerol and sodium salt of carboxymethylcellulose are dissolved 25
therein with stirring. The solution is cooleg¥to ambient temperature and the
active substance is added and homogeneously dispersed therein with
Preétipipl?hAfter the sugar, the sorbitol solution and the flavouring have been
Nnd dissolved, the suspension is evacuated with stirring to
eliminate air. 5 ml of suspension contain 50 mg of active substance. 30
Aﬁewgezggﬁéggﬁgégnﬁ)at%yﬁgig g@%@é@ t?% g&@vrgpslg Ssé—‘xrr?@% Vl%'ic’omci%egeously
containihg 10 mg active substance omposition: active substance 10.
distrifgtedotherdipdrodhituwioadi dscpsidediodisiilled mwatddad 2.0 ml 10
Preparation: The active substance is dissolved in the necessary amount of
0.01 N HCI, made isotonic with common salt, filtered sterile and
Exatraieférred into 2 ml ampoules. 15 Example 9

Suspension containing 50 mg of active substance

100 mi of suspension contain:

active substance 1.004¢
carboxymethyicellulose-Na-salt 0.10g¢g
methy! p-hydroxybenzoate 0.05 ¢
propy! p-hydroxybenzoate 0.01g
glucose 10.00 g
glycerol 500g
70% sorbitol solution 20.00 g
flavouring 0.30g
dist. water ad 100 ml

Preparation:

The distilled water is heated to 70°C. The methyl and propyl p-hydroxybenzoates
together with the glycerol and sodium salt 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.
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Ampoules containing 50 mg of active substance Composition: 20 active
substance 50.0 mg 0.01 N hydrochloric acid g.s. double-distilled water ad

wo 2008985248 Preparation: The active substance is dissolved in theecT/ep2005/001427

necessary amount of 0.01 N HCI, made isotonic with common salt,
filtered sterile and transferred into 10 ml ampoules. 71 PATENT CLAIMS:
1. A compound of the formula (I): 0 RAN7dN O~N N NH, wherein R
denotes: a benzyl, 2-fluorobenzyl, 3-fluorobenzyl, 4-fluorobenzyl,
Exa2 6-*diguoro-benzyl, 3,4~ difluoro-benzyl, 2-chlorobenzyl, 3-chlorobenzyl or
—-@g#orobenzyl group, a 2-trifluoromethyl-benzyl, 3-trifluoromethyl-benzyl
or 4-trifluoromethyl-benzyl group, a 3-trifluoromethoxy-benzyl or

Am%ﬁﬁ'l%%%r me: h%x alaerrﬁz I roup, @ %éc Caenobenzy_/l, 3-cyanobenzyl or
= = I, 3,4-dicyanobenzyl,

3,5-dicyanobenzyl, 2-trifluoromethyl-4- cyano-benzyl,
c 0@- igriqbé}a-.cyano-benzyl, 2-cyano-3-methoxy-benzyl, 2-cyano-4-methoxy-
%nzy, -cyano-5-methoxy-benzyl, 2-cyano-4-fluoro-benzyl,
aptiypasiab5tiinoe-benzyl, 2-cyano-6-flucko-bHengyl,

o PR -éf(§|b'£ﬂ§3ﬁ(bledrgé{l§jf}s-cyano-3-fluoro-benzyl, 2-fluoro-4-

cyano-benzyl, 2-cyano-3-chlorobenzyl, 2-chloro-4-cyano-benzyl or
dewlylerdistilldmeibenzy| groupad 2.0 mi

Preparation:

The active substance is dissclved in the necessary amount of 0.01 N HCI, made

isotonic with common salt, filtered sterile and transferred into 2 mi ampoules.

Example 9

Ampoules containing 50 mag of active substance

Composition:

~ active substance 50.0 mg
0.01 N hydrochiloric acid q.s.
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 salt, filtered sterile and transferred into 10 ml ampoules.



a 2-methoxy-benzyl, 3-methoxy-benzyl, 4-methoxy-benzyl,
2-fluoro-3-methoxy- benzyl, 2-fluoro-4-methoxy-benzyl,
2-fluoro-5-methoxy-benzyl, 3-f|uoro-741-methoxy- benzyl,
3,4-dimethoxy-benzyl, 3,5-dimethoxybenzyl or
3,4-dimethoxy-6-fluoro-benzyly group ca Afwrgn-2-yl)methyl,
(furan-3-yl)methyl, (5-bromo-furan-2-ylmethyl, (5-methyl-
furan-2-yl)meth - -f -2-ylymethyl or
(5-m1'thox%§%%ﬁé?—?%¥§ﬂ?§$ %ﬂﬁﬁéﬁgroup, a (pyridin-2-yl)methyl,
(6-fluoro-pyridin-2-yl)methyl or (S-an%uy-pyridin-z- yl)methyl group, a
(3-cyan0pyridin-2-yl)methR\éI, -cygnopyridin-2-yl)methyl,
(5-cyano-pyridin-2- yl)methyf, feyang-p idin-2|-y|)methy|,
(4-cyano-pyridin-3-yl)metkph- (3-cyéano- |din-zi-)yl)methyl,
(2-cyano-pyridin-3-yl)methyl, {2-cyano-pyriin-4-yl)methyl,
(5-cyano-pyridin-3- yl)methyl, (6-cyano-pyridm-3-yl)methyl or
h%géc ano-6-methoxy-pyridin-2-yl)ymethyl group, a
[5 enyl-pyridin-2-yl)methyl or a ([2,2")bipyridinyl-6-yl)methyl group, 72 a
R dBysiudin-2-yl)methyl, (4-methyl-pyrimidin-2-yl)methyl or (4,6-dimethyl-
pyrimidin-2-yl)methyl group, or a (2-phenyl-pyrimidin-4-yl)methyl or
X SRR ARt B o AASAREEe? RBIBERCopega 34
difiprirteirerthéréof) lomhesaiti3ecbiofoReredampabimobktingt fgoupla (1a): o
RAN, 'E-Qﬂdb'r&'r@fﬁ-}t-ééﬁ-zym-th'ddérmﬁ?lfb&%ﬁ %%ﬁ%f@&@ﬁ@fﬂwrz-benzyu
2-fluorobenzyl, 3-fluorobenzyl, 4-fluorobenzyl, 2,6-difluoro-benzyl, 3,4-

grcH1'1Efuoro-benzyl, 2-chlorobenzyl, 3-chlorobenzyl or 4-chlorobenzyl group,
a 3-triflucromethoxy-benzyl or 4-triflucromethoxy-benzyl group,

a 2-cyanobenzyl, 3-cyancbenzyl or 4-cyanobenzyl group,

a 2,6-dicyanobenzyl, 3,4-dicyanobenzyl, 3,5-dicyancbenzyl, 2-trifluoromethyl-4-
cyano-benzyl, 3-nifro-4-cyanoc-benzyl, 2-cyano-3-methoxy-benzyl, 2-cyano-4-methoxy-
benzyl, 2-cyano-5-methoxy-benzyl, 2-cyano-4-fluoro-benzyl, 2-cyano-5-fluoro-benzyl,
2-cyano-6-fluoro-benzyl, 3-cyano-4-fluoro-benzyl, 4-cyano-3-fluoro-benzyl, 2-flucro-4-
cyano-benzyl, 2-cyano-3-chlorobenzyl, 2-chioro-4-cyano-benzyl or 2-cyano-4-
bromobenzyl group,

a Z2-methoxy-benzyl, 3-methoxy-benzyl, 4-methoxy-benzyl, 2-fluoro-3-methoxy-
benzyl, 2-fluoro-4-methoxy-benzyl, 2-fluoro-5-methoxy-benzyl, 3-fluoro-4-methoxy-
benzyl, 3,4-dimethoxy-benzyt, 3,5-dimethoxybenzyl or 3,4-dimethoxy-6-flucro-benzyl
group, _
a (furan-2-ylmethyl, {furan-3-yhimethyi, {(5-bromo-furan-2-yl)methyl, (5-methyi-
furan-2-yl)methyl, (5-cyano-furan-2-ylimethyl or (5-methoxycarbonyl-furan-2-ymethyl
group,

a {pyridin-2-ymethyl, {6-fluoro-pyridin-2-ylYmethyt or {5-methoxy-pyridin-2-
yhmethyl group,

a (3-cyanopyridin-2-yl)methyl, (6-cyanopyridin-2-ylimethyl, (5-cyano-pyridin-2-
ylimethyl, (4-cyano-pyridin-2-yhimethyl, (4-cyano-pyridin-3-ylmethyl, (3-cyano-pyridin-4-
ylimethvl, (2-cyano-pyridin-3-ylimethyl, (2-cyano-pyridin-4-yhmethyl, (5-cyano-pyridin-3-
yhmethyl, (B-cyano-pyridm-3-yhimethy! or (5-cyano-6-methoxy-pyridin-2-yimethyl
group,

a {8-phenyl-pyridin-2-ylimethyl or a {[2,2'|bipyridinyl-6-yl)methyl group,



a 2-trifluoromethyl-benzyl, 3-trifluoromethyl-benzyl or
4-trifluoromethyl-benzyl group, a 3-trifluoromethoxy-benzyl or
4-trifluoromethoxy-benzyl group, a 25cyanobenzyl, 3-cyanobenzyl or
4-cyanobenzyl group, a 2,6- dicyanobenzyl 3,4-dicyanobenzyl,

3,5- d a,nQ nz 2-t |qu rom yI 4-cyan

it A P R Gty simetror

Pyimédmiyyijmw @royan@r 5 methoxy benzyl, 2-cyano-4-fluoro-benzyl,
2-CYRR0nP A MR RARM. ArRY AP Hw&ﬁ%ﬁ%ldm -2-yhmethyl group,

ano-4-fluoro-benzyl, 4-c¢ oro- benz
or AN PR RO D %%rec%&foﬁaﬁﬁﬁeé <8loro-4-cyano-benzyl
or 2-cyano-4-bromobenzyl group, a 2-methoxy-benzyl, 3-methoxy-benzyl,

4-methoxy-Repzypodriier -3 1BreiaxXyapenzyl, 2-fluoro-4-methoxy-benzyl,
2-fluoro-5-methoxy-benzyl, 3-fluoro-4-methoxy- benzyl,

3,4-dimethoxy-benzyl, 3,5- démethZyl or

3,4-dimethoxy-6-fluoro- Elpen group, a furan-2-yl)methyl,
(furan-3-yl)methyl, (5-bromo- ra»-_z- [Ymsthyl, g5)methyl-
furan-2-yl)methyl, (5-cy, fi 2-yl hyl ot ™"
(5-methoxycarbonyl-furan-2} yl)methyl growp, a (pyridin-2-yl)methyl,
(6-fluoro-pyridin-2-yl)methyl or (5-methoxy-pyridin-2- yl)methyl group, a
(3-cyanopyridin-2-yl)methyl, (6-cyanopyridin-2-yl)methyl,
whébezyBrizmytestin-2- yl)methyl, (4-cyano-pyridin-2-yl)methyl,
(4-cy %@Rz@yrédﬂﬂo%g% r@'lﬁlﬁr&y prrfll B}cﬂ) ,%{H%ycjhﬂuor&benzyl 3.4-

(2 cyano-pyridin-3 (2-cyano-pyridin-4-y
fesreyRersyfidh r%/@ {@*é/%{fﬁﬁ’ 'Sf éxhgmp
(5- caemmf@mﬂmmwwnyin Cﬂt-ryﬂl)mﬂﬂmyﬂtigﬂmmﬂBo|a4~tr|ﬂuoromethyl -benzyl

phenyl pyridin-2-yl)ymethyl or a ([2,2']bipyridinyl-6-yl)methyl group, a
(pyrlmldln -2-yl)methyl, (4-methyl-pyrimidin-2-yl)methyl or (4,6-dimethyl-
pyrifhidh HﬂE%W%Wyg%W' oF & F%%‘Pf@ﬁ}ﬁ%?ffmaﬂ?yﬁ%?ﬁ%thyl or
(4-ph 2yl pybienidiin 2eyBmobtnylygoo dasy arokdantogmeanor salt thereof.

a 2,6-dicyancbenzyl, 3,4-dicyancbenzyl, 3,5-dicyanobenzyl, 2-trifluoromethyl-
4-cyano-benzyl, 3-nifro-4d-cyano-benzyl, 2-cyano-3-methoxy-benzyl, 2-cyano-4-
methoxy-benzyl, Z-cyano-5-methoxy-benzyl, 2-cyano-4-fluoro-benzyl, 2-cyano-5-
fluoro-benzyl, 2-cyano-6-fluoro-benzyl, 3-cyano-4-fluoro-benzyl, 4-cyano-3-fluoro-
benzyl, 2-fluoro-4-cyano-benzyl, 2-cyano-3-chlorobenzyl, 2-chioro-4-cyano-benzyl or
Z-cyano-4-bromobenzyl group,

a 2-methoxy-benzyi, 3-methoxy-benzyl, 4-methoxy-benzyt, 2-fluoro-3-methoxy-
benzyl, 2-fluoro-4-methoxy-benzyl, 2-fluoro-5-methoxy-benzyl, 3-fluoro-4-methoxy-
benzyl, 3,4-dimethoxy-benzyl, 3,5-dimethoxybenzy! or 3,4-dimethoxy-6-flucro-benzyl
group,

a (furan-2-ylimethyl, {furan-3-yl)methyl, (5-bromo-furan-2-yl)methyl, (5-methyl-
furan-2-yl)methyl,  (5-cyano-furan-2-ylmethyl  or  (5-methoxycarbonyl-furan-2-
yhmethyl group,

a (pyridin-2-yhmethyl, (6-fluoro-pyridin-2-ylimethyl or (5-methoxy-pyridin-2-
vlymethyl group,

a (3-cyanopyridin-2-ylymethyl, (6-cyanopyridin-2-yhimethyl, (5-cyano-pyridin-2-
yhmethyl, (4-cyano-pyridin-2-yhimethyl, (4-cyano-pyridin-3-ylymethyl, (3-cyano-pyridin-4-
yl)methyl, (2-cyano-pyridin-3-yi)methyl, (2-cyano-pyridin-4-ylmethyl, (5-cyanoc-pyridin-3-
ylimethyi, (6~-cyanc-pyridin-3-ylmethy! or {(5-cyano-8-methoxy-pyridin-2-ylimethy! group,



3. A compound of the formula (Ib): 0 N N /I>,,- N (Ab) O N N NH2
wherein R denotes: a benzyl, 2-fluorobenzyl, 3-fluorobenzyl,
4-fluorobenzyl, 2,6-difluoro-benzyl, 33- difluoro-benzyl, 2-chlorobenzyl,
3-chlorobenzyl or 4-chlorobenzyl group, a 2-trifluoromethyl-benzyl,
3-trifluoromethyl-benzyl or 4- trlfluoromethyl benzyl group

3-trifl BT R A e Ak B o RSN RN '@?‘6@6 9rgup,
2-cya(inoendiyl23A0yeliohdAzyt by dpgyanbinenzyhgtodpr e,6-dimsthyl-

,%qﬁa%%’ ﬂkg{ﬁ% L(I!,,,g{,é dicyanobenzyl, 3,5- dlcyanobenzyl

2 trlfluoromethyl no- benzyl 3-nitro-4-cyano-be

2 cﬁ%@%@t%{? avah f@e&véﬁstémﬂ@ﬂxbwm@%ry% methyl group,
or 2-eysmoes-onetidkgibenzyl, 2-cyano-4-fluoro-benzyl,

2-cyano-5-fluoro-benzyl, 2- cyano-6-fluoro-benzyl,

3-cygho-4-flugsanisiny bidreyRnauiaflugro-benzyl, 2-fluoro-4-

cyano-benzyl, 2-cyano-3-c orot;??i;}-chloro-#cyano-benzyl or

2-cyano-4- bromobenz Igr up, af2-methoxy-benzyl, 3-methoxy-benzyl,
4-methoxy-benzyl, 2-fl b oxy/Benzyl, 2-fluoro-4-methoxy-benzyl,
2-fluoro-5-methoxy-ben @xy betwryl,
3,4-dimethoxy-benzyl, metﬁoxybenz |

3,4-dimethoxy-6-fluoro- be yI group, a (furan-2-yl)methyl,
(furan-3-yl)methyl, (5-bromo-furan-2-yl)methyl, (5-methyl-

whbdeanr2adymethyl, (5-cyano-furan-2- yI)methyI or
RO AR S et 01onp, B BV 2 el o4

(6- quoro- h in- 0x -p d

d*”'{@@bﬁ@)@%r%ﬁﬂ%ﬁ)@ﬁémﬁ %WM%%CBMW@IWISTOUD,
(S-cyanpiidiginegyberetinyg, (i eyraneyrishAz W metibromethyl-benzyl
. C§4 cyano-pyridin-3-yl)methyl, (3-cyano-pyridin-4- yl)methyl,
° 59éyano -pyridin-3-yl)methyl, (2-cyano-pyridin-4-yl)methyl,
(5-cfahbiaTameoxy-benzyl or 4-trifluoromethoxy-benzy! group,

a 2-cyanobenzyl, 3-cyanobenzyl or 4-cyanobenzyl group,

a 2,6-dicyanobenzyl, 3,4-dicyancbenzyl, 3,5-dicyanobenzyl, 2-frifluoromethyi-4-
cyano-benzyl, 3-nitro-4-cyano-benzyl, 2-cyano-3-methoxy-benzyl, 2-cyano-4-methoxy-
benzyl, 2-cyano-5-methoxy-benzyl, 2-cyano-4-fiucro-benzyi, 2-cyano-5-flucro-benzyl, 2-
cyano-8-fluoro-benzyl, 3-cyano-4-fluoro-benzyl, 4-cyano-3-flucro-benzyl, 2-flucro-4-
cyano-benzyl, 2-cyano-3-chlorobenzyi, 2-chloro-4-cyano-benzyl or 2-cyano-4-
bromobenzy! group,

a 2-methoxy-benzyl, 3-methoxy-benzyl, 4-methoxy-benzyl, 2-fluoro-3-methoxy-
benzyl, 2-fluoro-4-methoxy-benzyl, 2-flucro-5-methoxy-benzyl, 3-fluoro-4-methoxy-benzyl,
3, 4-dimethoxy-benzyl, 3,5-dimethoxybenzyl or 3,4-dimethoxy-6-fluoro-benzy! group,

a (furan-2-yhmethyl, (furan-3-yhmethyl, (5-bromo-furan-2-ylmethyl, (5-methyl-
furan-2-yl)methyl,  (5-cyano-furan-2-ylmethyl or  (5-methoxycarbonyl-furan-2-
yhmethyl group,

a (pyridin-2-yl)methyl, {6-fluoro-pyridin-2-ylmethyl or (5-methoxy-pyridin-2-
yhimethyi group,

a {3-cyanopyridin-2-yhmethyl, {6-cyanopyridin-2-ylimethyl, (5-cyano-pyridin-2-
ybhmethyl, (4-cyano-pyridin-2-ylmethyl, {(4-cyano-pyridin-3-yl)methyl, (3-cyano-pyridin-4-
yhmethyl, (2-cyano-pyridin-3-yhmethyl, (2-cyano-pyridin-4-yl)methyl, (5-cyanc-pyridin-3-
yl)methyl, (6-cyano-pyridin-3-ylimethy! or (5-cyano-6-methoxy-pyridin-2-ylYmethyl group,

a (6-phenyl-pyridin-2-yiymethyl or a {{2,2Tbipyridinyl-6-ylYmethyl group,



yl)methyl, (6-cyano-pyridin-3-yl)methyl or
(5-cyano-6-methoxy-pyridin-2-yl)methyl group, a
(6-phenyl-pyridin-2-yl)methyl or a ([Z“Z]blpyrldlnyl 6-yl)methyl group, 74 a
(pyrimidin-2-yl)methyl, (4-methyl-pyrimidin-2-yl)methyl or (4,6-dimethyl-

pyrimidin-2-yl)methyl group, or a (2-phe yr|m|d|n -4-yl)methyl or
(4-phENITH M&Wﬁiwh@rﬁgﬂ@bwr@ﬂy R HEIRIEY é@l@fa@sm A
pym;csmmgmaam@mmm;e salt of the compound according to claim 1, with
inor r A b It of the
A P I G e S
a tﬁﬂ‘f?ﬁ“@b‘@f@él&%@@ table salt of the compound according to claim 3, with
inorganic or organic acids. 7. A pharmaceutical composition comprising a

compound &p%or%” tE’a;g}a'ﬁrEegté% 10 Qne Py maore. 'IE)‘S&% aré'c%r%ﬁrg to claim
diluerits. 8. A"pRarmaceutical ¢ mposition comprising a compoun
1, wHbdrareghis Qi]&if@la?,*‘i/\ﬂﬂ’péne or more inert carriers or diluents. 9. A

pharmaceutical composition comprising a compound according to claim

3, wigh O”eﬁ%@gﬂﬁdgﬁt fgaa(&'&fﬁ%%lg'é AP HHE s eo‘aaa SOLOREN P'o glaim

according to man ture of a medlc ment for treatin ype
2, Withdpeesineninigasicobedy. 11. Use of a compound according to claim
2 in the manufacture of a medicament for treating type Il diabetes mellitus

or ohesity. 12,589 ;‘3398@99&#? gaccording 1o 8@'5%1%51 08 [ding to claim

manufacture of'a medicament for treating type Il etes mellitu
3, WHR G/ 9PEIOY, KIBYRFSAT of the formula (1a) or a phyS|oIog|caIIy
acceptable salt thereof with an inorganic or organic acid o i

7. A pharmaceutical composition comprising a compound according to

claim 1, with one or more inert carriers or diluents.

8. A pharmaceutical composition comprising a compound according to

claim 2, with one or more inert carriers or diluents.

9. A pharmaceutical composition comprising a compound according fo
claim 3, with one or more inert carriers or diluents.

10. Use of a compound according 1o claim 1 in the manufacture of a
medicament for treating type |i diabetes mellitus or obesity.

11. Use of a compound according to claim 2 in the manufacture of a
medicament for treating type Il diabetes meliitus or obesity.

12. Use of a compound according to claim 3 in the manufacture of a
medicament for treating type li diabetes meliitus or obesity.



R,NN/N~/(la), O,NN"~~ NHz wherein R denotes a
(3-cyanopyridin-2-yl) methyl group. 14. A pharmaceutical composition
comprising one or more inert carrier5or diluents and a compound of the
formula (la) or a physiologically acceptable salt thereof with an inorganic
or organic acid Roi AN N />-NQ (1a), ON N NHz wherein R denotes a
(3-cy£§nopyﬁm@/mﬂéiﬂ{zﬁjmwal@mgé BrwihasalinereeairbiB AAlila
thdtadplorith ehysiolggniably argeeptaloleé salt thereof with an inorganic or
organic acid in the manufacture of a medicament for treating type Il

compound of the formula {la) gr )Jh siolggicallys pcceptable salt thereof

diabetes mellitus or obesity RQN—W/ I~/ (fa), O~N N ~1NHz
wherein R denotes a (3ra idin@methyl group. 16. Use of a
nufacture of a medicament for

with an inorganic or org@hiciicidn th
treating type Il diabetes mellitus o RF1 NN

wherein R denotes a (3-cyanopyridin-2-yt) methyl group. |

14. A pharmaceutical composition comprising one or more inert carriers or
diluents and a compound of the formula (fa) or a physiologically acceptable salt thereof

with an inorganic or organic acid

—

o} =

Ran N/

A PN (1a),

o= N7 TN

[ NH,
wherein R denotes a (3-cyanopyridin-2-ylmethyl group.
15. Use of a compound of the formula (la) or a physiclogically acceptable

salt thereof with an inorganic or organic acid in the manufacture of a medicament for
treating type H diabetes mellitus or obesity

0 ===
R\NJ‘IN}>—/
o J\N | N/ NQ (la),

! NH,

wherein R denotes a (3-cyanopyridin-2-ylYmethyl group.

16.  Use of a compound of the formula (la} or a physiologically acceptable
salt thereof with an inorganic or organic acid in the manufacture of a medicament for
treating type Il diabetes mellitus

0 ==
e, /&N/
OJ\N ]N%NQ (la),
| NH,

wherein R denotes a (3-cyanopyridin-2-ylimethy! group.



IN\/ ([a), O~N N --" NHz wherein R denotes a (3-cyanopyridin-2-yl)methyl
group. 76 17. The compound
1-[(3-cyano-pyridin-2-yl)methyl]-3-m&thyl-7-(2-butyn-|
yI)-8-((R)-3-amino-piperidin-1-yl)-xanthine in a physiologically acceptable
salt form with an inorganic or organic acid. 18. A pharmaceutical
compésitior] ¥ AFPRMGSAd(BrorIe MEREAHBrsShY difoesteir(2-butyn-1-
yhB{(BRepaaroipyspihiariyhmeHxpihiBimadthy lbhyQehngial-yhe8eER)edalt form
wilﬂrQW%@j&ﬁ{jgi&'%F%gﬁﬁ@Q%ne in a physiologically acceptable salt form
with an inorganic or organic acid. 19 Use of
1-[(3-cyano-pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-
((R)-8aminbgiperigkintiod)-canthusiédn copipysiviggicaly moceptakilessadirs or
_f ) i . . o
iR WiE 1’3"[“[(3 ROLOBINGRY n@?ﬁﬂﬁ?&ﬁ 0 fhe-manydaciyre P@?Og (Ry3

medicament for treating ty es mellitus or obesity.

aminRRRSEAB MR AVTYS'ARaiR Y 2pssniae Fafijoam with an
ingf@RyB-anurgspipecidin-1-yl)-xanthine in a physiologically acceptable salt
form with an inorganic or organic acid in the manufacture of a

medicament for '%reatin t]]?e Il diabetes mellitus.
19 Use of 1-[(3-Cyano-pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y1}-8-

((R)-3-amino-piperidin-1-yl}-xanthine in a physioclogically acceptable salt form with an
inorganic or organic acid in the manufacture of a medicament for treating type 1!

diabetes meliitus or obesity.

20. Use of 1-[(3-cyano-pyridin-2-yl)methyl] -3 -methyl-7-(2-butyn-1 -yI)-8-
((R)-3-amino-piperidin-1-yl)-xanthine in a physiologically acceptable salt form with an
inorganic or organic acid in the manufacture of a medicament for treating type Il
diabetes mellitus.



