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Method for producing chiral 8-(3-amino-piperidin-1-yl)-xanthines The
invention relates to an improved process for preparing chiral 8-(3-
aminopiperidin-1-yl)-xanthines, their enantiomers and their physiologically
5 tolerated salts. 8-(3-aminopiperidin-1-yl)-xanthines of the following
general structure 0 N)-i2 RI,, N N | 10 in which R is, for example, an
optiliedipd J&tﬂi@&%ﬁl@MW%%&%‘WH%W&HWS&B@N&MNWS
heteroaryimethyl group, R2 is, for example, an alkyl group and R3 is, for

wa&&r&&v&m&&n&%ﬂ%@@&g&g %Pb%@mg{*&w@ A

branched al| eny! or alki oup are already known

iR |.éfafm%va%z*nﬁaé&ﬁanW@@mm%wwbvwoglcaﬁv
Gﬂ?@@%‘ﬁ,&m 2004/041820 and WO 2004/046148, in which compounds
having valuable pharmacological properties are described, which include

articular an inhibitin actl n on the actiyity of the enzyme
R R e | TRy os o e PSR Bt e are
suitable for preventing or treating disorders or states which are connected
with an 20 increased DPP-I¥ activiggor which be prevented or
alleviated by reducti n th DPP V activity, cially of diabetes
mellitus type | or type s, or pedustion of glucose tolerance.
WO 04/018468 dlscloses!a pr;@za Hrocesg in Whm&(& 25
aminopiperidin-1-yl)- Mprepar deprotecting a
corresponding tert.- butyloxy arbonyl-protected derivative of the general
formula (I). 2 O R3 H oX Rh§/> N NN

in which R’ is, for exampie, an optionally substituted arylmethyl group or an
optionally substituted heteroaryimethyl group, R? is, for example, an alky
group and R is, for example, an optionally substituied benzyl group or a
straight-chain or branched alkenyl or alkinyl group are aiready known from
the international applications WO 02/068420, WO 04/018468, WO
04/018467, WO 2004/041820 and WO 2004/046148, in which compounds
having valuable pharmacoiogical properties are described, which inciude in
particular an inhibiting action on the activity of the enzyme dipeptidylipepti-
dase [V (DPP-1V). Therefore, compounds of this type are suitable for
preventing or treating disorders or states which are connected with an
increased DPP-IV activity or which can be prevented or alleviated by
reduction in the DPP-IV activity, especially of diabetes mellitus type | or
type Il, prediabetes, or reduction of giucose tolerance.

WO 04/018468 discloses a preparation process in which 8-(3-
aminopiperidin-1-yl}-xanthines are prepared by deprotecting a
corresponding tert.-butyloxycarbonyl-protected derivative of the general
formula (Il).
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(I1) In this process, impurities which were difficult to remove, especially on
the industrial scale, occurred, and are attributable to the protecting group
used. 5 The process was therefore unsuitable for the industrial
preparation of 8-(3- aminopiperidin-1-yl)-xanthines, especially for
medicament production with its strict demands on purity. Furthermore, the
method had the disadvantage that the preparatloEJDo e enantiomerically
pure precursor 3-(tert. b@tyloxyqasbonylamlﬁé)pl riding is complicated
and expensive. Howeveli 10 epantiomerically pdie active ingredients are

to be preferred forth licatio®owing to the risk of
side effects and for the red tlop ghe dosg to a minimum. These
circumstances co§

| suitahility /of the known process for the
industrial preparation of%nantiomerlcally pure
8-(3-aminopiperidin-1-yl)=xanthines. 15 In the light of the above-described
disadvantages of the known preparation process, it is an{®bject of the
present invention to provide a process which allows the preparation of
enantiomerically pure 8-(3-aminopiperidin-1-yl)- xanthines using readily
m,b inable startin erials mQF g]h ch |cai nd 20 op tical urlglan(?1 th
ftn tﬁ%r%a?ﬁac ARG Yo ARSI el &Saseslly on the
stilutet add 6 Gsdes ARl ey §Vﬁ‘tﬁé%|§fb'ﬂbtﬁébﬂﬂ iR ing srflRCti gFRIgrfoised.
COREMRtIaLaRIC HigrbTd RIS PBiaRiiSeaRhigve thBy sheaprrepssare0tding 3-
t%(%‘%é# &Ilc? i f? I%?:%ﬁﬁ’ﬁﬁ Qge%s%e%llaii for me 1c men gro UCHOF\ with

oplperldl -xanthine ition 16 yie ustria

plsrdtichAesIRRey Qﬁdﬁléﬁérﬁféﬁhﬁﬁ@i’%r&éﬁﬁd@@ﬁ%%da%df@ﬁéﬂsadvamage
aﬂmntmgp}&phtheon\@ﬁhmwﬂhenwmaw Aceensliagusthe gteress of

reacfy ggégﬂgﬁpfé?ﬂrn%%%?f&ﬂawa@ﬂ NG 30 E e g@rﬂéﬁlg Biowever,

ccordirig to sc r racemic

1 with enantiomericall
TR e RS S Al SIS 17 RarEIRi Rt b gharma-
160djqaiefediclytiohsoiving 0C {rEhassobients et mayn ddoekmmpldudien of

tefaksiefdrariibitndiomie N&mmsﬁﬁé@ea@% J\/‘%) diRM e suatabmty

d ?hh é%%%t%rB'r%% ss'v#ép‘tr’l\leri?}%tg trlalp;}/ rrolldo & an%omencgliy pure

8-(3-aminopiperidin-1-yl)-xanthines.

epara Ion' o

in the light of the above-described disadvantages of the known preparation
process, it is an object of the present invention to provide a process which
aliows the preparation of enantiomerically pure 8-{3-aminopiperidin-1-yl}-
xanthines using readily obtainable starting materials in high chemical and
opfical purity and without great technicai cost and inconvenience. This
novel process shouid also be suitabie for synthesis on the industrial scale
and thus for commercial application.

This object is achieved by the process according to the invention for
preparing chiral 8-(3-aminopiperidin-1-yl}-xanthines. in addition to high
vield industrial performance, very good chemical and optical purities are
further advantages of the inventive synthetic route.

According to the process of the present invention, the appropriate xanthine
precursor (llI) is reacted according ic scheme 1 with enantiomerically pure
or racemic 3-(phthalimido)piperidine in suitable solvents at iemperatures of
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sulphoxide (DMSO). Preference is given to using NMP. Subsequently, the
5 phthalyl protecting group is detached by processes known per se.
Possible detachment methods are described, for example, by T.W.

Greene in "Protective Groups in Organic Synthesis", Wiley 1981 on page
265 (for example hydrazine in ethanol). \/ G R>HN-..aN GR3 N RI~Np
R2O-tOIN 60 1T XohefeddbiBioll St 1RG°I€22 The)sﬁl%@'dé‘éﬂ?nﬁy Gbrla]a@ﬂﬁple,

the R0QURNS afmaﬂqfwmuasxéri Vd!}ﬂeq S s

E e T
MWQBI@M@@M}PW@HSEIWQWDW aslSg NMP. Subsequently, the
AN SRR WRE YR %app@e&yé%@rteeawm SN eLeRRip e
E%%ﬂ%ﬁ“ﬁeﬁ%ﬁi‘ffé%é”z%%% R SRR ey reene
a‘bimﬁmwmﬁmw@@b@mﬁwm thylilgrolpdih o0 pagen2ie (for

apmsitonNSRs PR gmatanapiety is in each case mono- or disubstituted
by Ra, where the substituents may be identical or different. and Ra is a

hydrogen, fluorine, chlorine or byremine atom or a cyanc,
trifluoromethyl, ethyl pheny@xy, difluoromethaxy;

or ethoxy rou . 4 On: “radicals, whef} theyare borded to adjacent
carbon;/t\ }_X W }_N/*‘f

o O

1 |

i l
a R
R ] / .r‘NHz
L0
N
PP W
H

Rz

in the abovementioned formulae,

X is a leaving group selected from the group of the halogens, for example a
fluorine, chlorine or bromine atom, or of the suiphonic esters, for example a
phenylsuiphonyloxy, p-toluenesulphonyloxy, methylsulphonyloxy or
trifluoromethylsuiphonyioxy group,

R' is a phenyicarbonyimethyl, benzyl, naphthyimethyl, pyridinylmethyl,
pyrimidinylmethyl, quinolinyimethy!, isoquinalinyimethyl, quinazolinyimethyl,
quinoxalinyimethyl, naphthyridinylmethyl or phenanthridinyimethy! group in
which the aromatic or heteroaromatic moiety is in each case mono- or
disubstituted by R,, where the substituents may be identical or different
and

Rz is @ hydrogen, fluorine, chiorine or bromine atom or a cyano,
methyl, trifluoromethyl, ethyl, phenyl, methoxy, diffuoromethoxy,
trifiuoromethoxy or ethoxy group,
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may also be an -O-CH2-O- or -O-CH2-CH2-0O- group, R2 is a methyl,

ethyl, propyl, isopropyl, cyclopropyl or phenyl group and 5R3 is a
2-buten-1-yl, 3-methyl-2-buten-1-yl, 2-butyn-1-yl, 2-fiuorobenzyl,
2-chlorobenzyl, 2-bromobenzyl, 2-iodobenzyl, 2-methylbenzyl,
2-(trifluoromethyl)benzyl or 2-cyanobenzyl group. 10 The process is
preferakletton fRosademsipovimels ihayhach Ddislacctdoatl)aaamb martioes: atimms,

R1is a phenyicarhondmstayl, bengyl. sashiymetyl pyjlinyimethyl, 15
pyrimidinylmethyl, quinolinylmethyl, isoquinolinylmethyl,

quinazolinyimethyl, quinoxalinyl-methyl or naphthyridinylmethyl group in
wWhildh theneltoyhaatbydr theteloisoprany nwyelyrisipyeatplane grone- aind
disubstituted by Ra, where the substituents may be identical or different

B AR e e ap e oR ot

cYCRORERYE BF PhemPgeapmt. 250dgberzy betairthylbenzyl,

Sameihubmdeyiiosh 2 botyndyahobitgydbesgyl, 2-chlorobenzyl,
2-bromobenzyl, 2-iodobenzyl, 2-methylbenzyl, 2-(trifluoromethyl)benzyl or

2-cyanobenzyl group. The process is more preferable for those
cORBIPRESMIVAIEHCRPIR [BIBARSREBPBYAIE HBIFT R is a
cyanobenzyl, (cyanopyridinyl)methyl, quinolinylmethyl,

(rgqghglgHiagﬂgy&n&ggmnggmfolinylmethyl, (methylisoquinolinyl)methyl,

35 quinazolinylmethyl, (methylquinazolinyl)methyl, quinoxazinylmethyl,

(methylquinoxalinyl)methyl, (dimethylquinoxalinyl)methyl or

npfithgridiapyivatydnyiopt y! Re iyl memiythyiottoppyodipenstioyoup

aRgR3 d9iRrOMEN ko BB IBMA- Reteld oitndrBENt I¥linazolinyimethy!,

2 LAY Bty AT BB R iRy PRIRE AL 950 Which the aromatic or
heterocaromatic moiety is in each case monoe- or disubstituied by R,, where
the substifuents may be identical or different and

Re is a hydrogen, fiuorine or chlorine atom or a cyano, methyl, ethyl,
methoxy or ethoxy group,

R? is a methyl, ethyl, propyl, isopropyl, cyclopropy! or phenyl group and

R® is a 2-buten-1-y!, 3-methyi-2-buten-1-yi, 2-butyn-1-yl, 2-fluorobenzyl,
2-chlorobenzyl, 2-bromobenzy!, 2-iodobenzy!, 2-methylbenzyl,
2-(trifluoromethylbenzyl or 2-cyanobenzyl group.

The process is more preferable for those compounds in which
X is a chlorine or bromine atom,

R' is a cyanobenzyl, (cyanopyridinylymethyl, guinolinyimethy!,
{methylquinoliny)methyl, isoquinolinylmethyl, (methylisoguinoiinylymethyl,
guinazolinylmethyl, (methylquinazolinyimethyl, guinoxazinyimethy!,
(methylguinoxaliny)methy!, (dimethylguinoxalinyl)methyl or
naphthyridinylmethyl group,
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but in particular for the compounds 1-[(4-methylquinazolin-2-yl)methyl]-
3-methyl-7-(2-butyn-1-yl)-8-(3-(R)-aminopiperidin-1-yl)-xanthine, 1
-[(3-methylisoqu inolin-1-yl)methyl]-3-methyl-7-(2-butyn-1-yI)-8-((R)-3-
aminopiperidin-1-yl)-xanthine and 1-[(3-cyanopiperidin-2-yl)methyl] 10
3-methyl-7-(2-b utyn-1-yl)-8-(3-(R)-aminopiperidin-1-yl)-xanthine, where X
iR droanimettyietyeopeopybvephienyhgnazasaa using
(R)-3-(phthalimido)piperidine as a reagent. The preparation of the

mpounds of the formula,(lll s been 15 described in the literature
R LR e G CA AOVEETA K AL Ty oo CCETERh 2
pEpsoBRE I B rtiehan abenafagiaes a process for preparing optically
active 3-(phthalimido)piperidine. In this process, 3-aminopyridine is

initj - cesses known per-se.. The thus
N e B B S AR i
et v it tcaoyly st e iare e AN
ehd(BtiomendandenpliecipitytadtagipCtinalyraurof2hrsaiution e ttr)-3-

r {C.: CLLE imide: - ' idh It 0
e R e o
i ATSENeT neubH B HiaY et (Sre ipRatiBRAN St VtareaieingiovirtRotts
phecatidy removal of the excess of D-tartaric acid still present in the
mother liquor. This extremely simple enantiomeric separation of the

compound of the 30 formula (IV) is surprising tQ those skilled.in. the art.
TR B A A Lo e Rl R o s
parifaaassforbparereration plthesmmpeyndsadsheoidarwith Ol amp been
preklemeyanibe heridrsWalcseaie. ARkydsiionsitae Hpe¥ReRgdy

clean tion_of 3-aminopiperidine with phthalic anhydride is surprising
p%r s%{,ggr%ég%%%%sr "l:}nsgr}< {g) the firératire (for example US patent US
4,005,208, especially Example 27), mixtures would be expected which, in

aditigiimvtntin deined produet, sQrprisssderiyativasfy tpudiah theiving

NHIRORARTAS ABYAGRSE . in this process, 3-aminopyridine is initially
hydrogenated by means of processes known per se. The thus obtained
racemic 3-aminopiperidine is then converted to the corresponding
phthalimide by means of phthalic anhydride. The (R) enantiomer can be
precipitated selectively out of the solution of the racemic, crude phthalimide
(IV) by means of D-{artaric acid. it is also possible to obtain the (S)
enantiomer of (IV) in a simple manner from the mother liquor of this salt
precipitation by adding L-tartaric acid, without preceding removali of the
excess of D-tartaric acid still present in the mother liquor.

This extremely simple enantiomeric separation of the compound of the
formula (IV) is surprising to those skilled in the art. The racemic base from
the hydrogenation reaction does not have to be purified beforehand for this

purpose. The process works without any probiem even on the industrial
scale.

in addition, the unexpectedly clean reaction of 3-aminopiperidine with
phthalic anhydride is surprising per se, since, according to the literature (for
example US patent US 4,005,208, especially Exampie 27), mixtures would
be expected which, in addition to the desired product, comprise derivatives



a 0+ 3H2tiN NN H O phthaiic anhydride N NH2 NH, 0 3-aminopyridine
rac3aminopiperidinee OHO OH~\XTO HN OwpoxN
(R)-3-plithalimidopiperidine tartrate L(RHIVA D-(-)-tartaric acid 05 The
examples which follow will illustrate the invention in greater detail:
Example 1 D-Tartaric acid salt of the R enantiomer of

(i eeiidhiel opgpeitidigen Eocm sydoytmadiion: NP H2 HN NH2 NHS
3-aminopiperidine rac-3-aminopiperidine 10.00 kg (106.25 mol) of
3-aminopyridine, 500 g of technical-grade 15 activated carbon and 65
litres of acetic acid are initially charged in a
Nishimura catalyst (a commercially availabl
catalyst) are added slurried in 2.5 litres of acati

el and flushedm with
2.5 liges'gf acetiacid. Hydrogepation is effefted HN
— phthalic anhydride °

/platinum mixed

N
KH, NH, o
S~aminopyridine rac-3-aminopiperidine
e
Oh
o OH <0
HN
0
HO &
K {R}-3-phthalimidopiperidine tartrate
o IR0V

D-{-}-tartaric acid © = f

N

The examples which follow will illustrate the invention in greater detail:
Example 1
D-Tartaric acid salt of the R enantiomer of 3-(phthalimido}piperidine

a. Hydrogenation:

: E H,
Nf \ e i Hi
NH, NH,

3-aminopiperidine rac-3-aminopiperidine

10.00 kg (106.25 mol) of 3-aminopyridine, 500 g of tachnicai-grade
activated carbon and 65 litres of acetic acid are initially charged in a
hydrogenation reactor. 50 g of Nishimura catalyst (a commercially available
rhodium/platinum mixed catalyst) are added slurried in 2.5 litres of acetic
acid and flushed in with 2.5 litres of acetic acid. Hydrogenation is effected
at 50°C and 100 bar of hydrogen pressure until hydrogen uptake stops and
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at 50C and 100 bar of hydrogen pressure until hydrogen uptake stops and
7 post-hydrogenation is subsequently effected at 50C for 30 minutes. The
catalyst and the activated carbon are filtered off and washed with 10 litres
of acetic acid. The product solution is feacted further without purification. 5
The reaction also proceeds under less severe pressures. b. Acylation ot

(GENEN oo B OV N e AT AKGOR 23Sl el e

anhydride are initially charge Q reactor and m|x

RRY HARIHEH FHOFRAGSO @R Shater afignd MARRS LY Hel Hers

avicattedicemmton msixitvd Uustssdisbou éntiya tieat édrtbaeflithdot therifoatsenof

which approx. 30% of the acetic acid used is distilled off within one hour.
react on salution is copled to 90C. The Product solution is reacted

ALARHREESRIR UBRRC SR SEVRBh RIS EX TD HNQ Y HN
O HO /Il 0 NOH N D(-)-tartaric acid (R)-3-phthalimido- piperidine tartrate

[R)AbY)htion

8]
O
K HN
HN S o
phthalic anhydride R

NH,

15.74 kg (106.25 mol) of phthalic anhydride are initially charged in the
reactor and admixed with the filtrate from the hydrogenation. tt is flushed in
with 7.5 litres of acetic acid and the reaction mixture is subsequently
heated to reflux, in the course of which approx. 30% of the acetic acid used
is distilled off within one hour. The reaction solution is cooled o 90°C. The
product solufion is reacted further without purification.

¢. Ontical resolution

o

M oH [ -
D{-)-tartaric acid

G O = 1

{R)-3-phthailimido-
piperidine tartrate

HR}-(IVH]

A solution, heated to 5C°C, of 11.16 kg of D(-)-tartaric acid (74.38 rhol) in
50 litres of absolute ethanol is metered into the acylation reaction solution
at 90°C. it is flushed in with 10 iitres of absolute ethanol and stirred at 90°C
for 30 minutes, in the course of which the product crystallizes. After cooling
to 5°C, the product was centrifuged off and washed with absoiute ethanol.
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A solution, heated to 50C, of 11.16 kg of D(-)-tartaric acid (74.38 mol) in

. 20 50 litres of absolute ethanol is metered into the acylation reaction

solution at 90C. It is flushed in with 10 litres of absolute ethanol and
stirred at 90C for 30 minutes, in the cburse of which the product
crystallizes. After cooling to 5C, the product was centrifuged off and
Vﬁ%‘ﬁ%ﬁ’d& 3BRAkdIe astF@alﬂéﬁfu?ﬂ%pm@%u@eMmtwacted further
without purification. d. Recrystallisation 5 The moist crude product is
heated to reflux in a mixture of 50 litres of acetone and 90 litres of water
diiReernstellisationrmed. Subsequently, the solution is cooled to 5C, in
the course of WhICh the product crystallizes out. The suspension is stirred

arpé foLA0m %%S??aes o%"ﬁé)éfdd% cind ”'fé’tres‘?%?*‘?—feaézfgféﬁﬁ Y gshed

with a mlxture 0] acetone an e mlxture

|§8ﬁ@$§@4@@%lﬁfﬁﬁlﬁ@\i@éﬁmﬁtﬁ RaePIYHERI PAGOR VRId S UbssaL RNy
(28eHoMtiohtieongieBxarspie hihsSyothesisfolvhich the product crystaliizes
1¢- %%@H%BW@%P@@@V B=F MGy ik A Rrir s product is

8%3 %Bf)Baml gﬁé@}g&{ﬁgﬁgﬁg q@‘r@%}w& @28 s racetone and

Z%Thimnea@éwmm“na’rh\e anednigaildydrieti ged aid 2@ 2tyangreabatet under
Gip%ape are added. The solution, cooled to 10C, is admixed with 16.72
8.68 e b blanketing. The reaction mixture
W%\%’I M?ﬂ%%@%ﬁ%? %ﬁ?u c)ﬂ further hydrogen chloride is
blanketed in. From about half of the total blanketing amount, the mixture
isEseatasrld@ -10C and blanketing is continued. 25 Subsequently, the
suspension formed is left to stand at -10C overnight. A solution of 6.70 kg
(88.78 mol) of chioroacetonitrile in 2.5 litres of 1,4- dioxane is added at
- 1ROHRAIR Bhe Hbunethussiipvalisct¥mstadimtmethyl-7-(2-butyn-1-y)-
8-(3-(R}-aminopiperidin-1-yl)-xanthine

a. 2-Chloromethyi-4-methylguinazoline

Ns

NH, S N
Y\m
- P

o i

10.00 kg {73.98 mol) of 2-aminoacetophenone are initially charged and
24 5 litres of 1,4-dioxane are added. The solution, cooled to 10°C, Is
admixed with 16.72 kg (458.68 mol) of hydrogen chloride by blanketing.
The reaction mixture warms up to 22-25°C. At this temperature, further
hydrogen chioride is blanketed in. From about half of the total blanketing
amount, the mixture is cooled to -10°C and blanketing is continued.
Subsequently, the suspension formed is left io stand at -10°C overnight.

A solution of 6.70 kg (88.78 mol) of chioroacetonitriie in 2.5 litres of 1,4-
dioxane is added at -10°C within one hour. The feed vessel is flushed with
2 litres of 1,4-dioxane. Afterwards, the reactor contents are warmed to 6°C
and stirred for a further approx. 2 hours.

A further reactor is initially charged with a mixiure of 122 litres of water and
62.04 kg (775.31 mol) of sodium hydroxide solution {(50%) and cooled fo
§°C. The reaction mixture from the first reacior is added in portions. The
internal temperature is not more than 11°C. Subsequentiy, the first reactor
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2 litres of 1,4-dioxane. Afterwards, the reactor contents are warmed to 6C
and stirred for a further approx. 2 hours. 30 A further reactor is initially
charged with a mixture of 122 litres of water and 62.04 kg (775.31 mol) of
sodium hydroxide solution (50%) and £ooled to 6C. The reaction mixture
from the first reactor is added in portions. The internal temperature is not

:I&Ofﬁéifﬂﬁﬂélﬁgsﬁmﬁﬂéﬁﬁﬁfaﬂy 4;&95’5?§hée§ﬁtﬂ?ﬂ%ﬂiﬁf_ﬂﬁﬂﬁb%§§éf'wﬁt§r

0 l0Xane an en wi r esultl

SR SRS SR AL SO TR ALy S0 N ha Tt The

deiRFns éslasminfeghe P ilitvashpelesitt Watérame mai&araa%éﬂﬁd AUBANg

Gakin@tyingesestizaidt. 15@Yiﬂ§i:|<|3«@ 5 12h1| k79 gé 85%|0f It)hgory) b.
-3-methy utvn-| -yl)-8-

ﬁ?@%%vﬁ me%?%%%%g 33 10 10.00 kg (33.66 mol) of

3-methyl-7-(2-butyn-1-yl)-8- bromoxanthlne 7.13 kg (37.02 mol) of

ZecHlgramvistiviidainattniauinginelitry 8. 9rkg 37702 hatynf 1ayihgdrous

SEFHH‘?B%QH’HQE and 30 litres of N-methyl-2-pyrrolidone are initially

charge reactor. The reactor contents are heated to 140C and
stirred at 140C for 2 hours"; Aﬂeﬂ?reactlon has ended, the r t

mi d to 80G:q ted with80:.litres /&fth
sum\igi/m; 70C w %5*]—!1‘[{35— of water. At 60% (@EJ

of acetic acid are metered in and flushed in with 5 litresiof water The
resulting suspension is stirred at 60C for 30 minutes, then cooled to 23C

and.stried 8% e6fuithipn0- m'mmnﬁs?’@lmmmehw Sher prostunt 828, 7.13 kg
t t |
Tt e Al s 30 el

and 20 litres o itres of 96% ethanol an

wAREY %%%5?9’8%8@8%%@@@&8& i QldhEtainger RERdRIE are
Vil obargedko (76-83%tof. theerg®5a@. dohtents are heated to 140°C

(4eePtavaHIaaZQ 2 1E) MIAYHs S ARG eI hh Y Brfidd; (R reaction
mixture is cooled fo 80°C and diluted with 60 litres of 86% ethanol and
subsequentty at 70°C with 55 litres of water. At 80°C, 4.04 kg (67.32 mol)
of acetic acid are metered in and flushed in with 5 litres of water. The
resulting suspension is stirred at 60°C for 30 minutes, then cooled to 23°C
and stirred for a further 30 minutes. Subsequently, the product is
centrifuged off and washed first with a mixture of 20 litres of 96% ethanol
and 20 litres of water, then with 40 litres of 96% ethanol and 40 litres of
water. Drying is effected at 45°C in a drying cabinet under inertization.
Yield: 11.6-12.6 kg (76-83% of theory)

¢. 1-[(4-Methvlguinazolin-2-viymethvil-3-methvl-7-(2-butyn-1-v1)-8-(3-(R)-
phthalimidopiperidin-1-v)-xanthine

LN/ R O
A Lo — :‘Qj\ [
| N
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phthaiimidopiperidin-I -yl)-xanth ine JO 0 N N~--BriNi"-~N OQNO N
010 10.00 kg (22.06 mol) of
1-[(4-methylquinazofin-2-yl)methyl]-3-methyl-7-(2-
butyn-1-yl)-8-bromoxanthine, 12.59 kd{33.09 mol) of 3-
(phthalimido)piperidine D-tartrate and 17.5 litres of N-methyl-2-pyrrolidone

i‘l%-?@"3#@“-%35;%"2?2*“ES%%‘M@@%&Z‘E9%%’*“%5%@@5%3‘%%@-
dﬁ%’g}b “ﬂgeg%%ﬁlﬁéaﬁ}g%%é%%%n%l&%%% U ]ég’.'The feed vessel
i pintisalididaipipssitiires DitRFnadenghd-pybditien o biNcmiathiddepyrrolidone
”ﬁ?@ti?ﬁttiéltyséh§ﬁ§§é{ﬁﬁﬂﬁt@ifé%@r.l’ﬁ§§ :@é%&%ﬁtﬁﬁ@%‘i@%@ﬁ%ﬂ I't. B h?S
en reacton mixture Is coojed to an u Wi itres o
R bl TR e e
tHibis SR et VIauiae @ stimaigtrc unibinzdthinities Stts éep@ NagstHds
pfﬁ@u\@di?mﬁea;ﬂfm@d offhancbyasited\drimpsmeithd@rireseeach Hmawe is
t r f rtizatign
Ve S SR Iﬁi%ﬁ%ﬁ%ﬁ@fﬁ%ﬂﬁagfoﬁﬁg SABCA e
irﬁ%aﬁ)ﬁ{é‘fﬂf?ﬁ}i@ﬁﬁ’e?ﬁﬂiﬁﬂ(@ @g%_qqq)dg _@:yyf{aré hitres of methanol.
iNDipeprradiinirle \d)santisioe d;th@Nafxﬂi NN oY Q0+ uddsNin 0ooid@800
O GO e T
RO O ToABO SRR 5155 A LTSt Fas o BERe!
aferying is effected at 45°C in a drying cabinet under inertization.
Yieid: 12.0-12.5 kg (90-94% of theory)

d. 1-l{4-Methviguinazolin-2-ylimethvll-3-methvl-7-(2-butyn-1-vh-8-(3-{ R)-
aminopiperidin-1-yvhi-xanthine

O = 0 =
Naw , N N
THIAQ OO
07NN 0 AN PN
5 N ? | NH,
0=
g

1800 kg (3 mol) of 1-[(4-methylquinazolin-2-yl)methyl}-3-methyl-7-(2-butyn-
1-yh)-8-(3-(R)-phthalimidopiperidin-1-yl}-xanthine are heated to 80-85°C in
18 litres of toluene. Subsequently, 1.815 litres (30 mol} of ethanolamine are
added fo the suspension at 75-80°C. To complete the reaction, the mixture
is stirred at 86-85°C for 2 hours, in the course of which the solids go into
solution. Subseqguently, the phases are separated. The ethanclamine
phase is washed twice with warm toluene (4 litres each time). The
combined foluene phases are washed twice with 8 iitres each time of water
at 75-80°C. From the toiuene phase, 22 lirres of {oluene are distilied off
under reduced pressure. 4 litres of tert -butyl methy| ether are metered at
40-50°C to the resulting suspension and subseqguently cooled to 0-5°C.
The product is isolated by filtration, washed with tert.-butyl methyl ether
and suction-dried. The moist crude substance is subsequently heated o
reflux with 5 times the amount of absolute ethanol and the hot solufion is
clarified by filtration through activated carbon. After the filirate has been
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added to the suspension at 75-80C. To complete the reaction, the mixture
is stirred at 80-85C for 2 hours, in the course of which the solids go into
solution. Subsequently, the phases are separated. The ethanolamine 25
phase is washed twice with warm toldéne (4 litres each time). The
combined toluene phases are washed twice with 8 litres each time of

V&%%ﬂé@%o@@@%rlﬁ*@@éﬁé%%ﬁéﬂ%ﬁ@%ﬁ iv2fiEesinidauens @R dintiled

off underr duce Ssur re tert -butyl methyl ether are tered
OO R e By el e s SR s SR Ing foee
3irae iﬂbalﬁ@ftisersa|hmua@jtﬁﬁradothasnﬁdw\mmddneﬂmy%‘&hyﬂ ather

apstguUstianyfieeadinemoist crude substance is subsequently heated to
reflux with 5 times the amount of absolute ethanol and the hot solution is
clarified bg filtration through activated carbon. After the filtrate has been

11ieddoldd 0B o friganiation has set in, it is diluted to double the

volume with tert.-butyl methyl ether. The suspension is cooled to 2C,

Sﬂﬂé’ﬁ]é‘?ﬁ Eg ygggégfgp%{% f!’tered with suction and dried at 45C in a

g (83.2% of theor?/) Alternative

pr8P0s Qgﬁgtéﬁo(ﬁ) Ahubd @ej}gy,lﬁgw'@fzo!m -2-yhmethyll-3-methyl-7-(2-
1bi¢drattiGuiBa Ztphthgh mietbyibSrmietttyly -2 dBine are initially charged
bigtunol- beéf@h%}&maﬁ'%@%ﬂ@@é@d@&mﬂm@%@% geegiupally

ed in ftet ydrofuran a ently heated to 55-65C.
SRR S50 1 G R T 1A S N o MRS 76
aﬂd@@imﬁ@s&sﬁm T’Epwrrmaéeutfmrmmn tﬁmnmhneeumﬁ«rwﬁ at

abpeP3Gdpr I HABES (ﬁ&j]@ﬁél‘s - 5 Subsequently, 619 ml of 45% sodium
e B L R S AR S B ok B Wter

nﬁf@@é?ﬁ%ﬁﬂ&ﬁbﬁéﬂ@’@ﬁfﬁé@ $6rres @b arftbiite phdSemiare subsequently

semraediddecigattisrphagedsiyasb egaviibr2 ik wates afikbn@Se aneed
for 15 min and the phases are subsequently separated.
The organic phase is washed with 2.8 | of water at 55-85°C and
subsequently removed. From the organic phase, 4.2 | are distilled off under
reduced pressure. Subsequently, 1.4 | of methylcyclohexane are added at
65-75°C, in the course of which the product crystallizes. The suspension is
stirred at 15-25°C for 8-16 h and subsequently cooled to 0-5°C. The
product is isolated by filtration, washed with 4.2 | of methylcyclohexane,
suction-dried and dried at 35°C under reduced pressure.
The dried crude substance (991 g) is subsequentiy heated to reflux with 5
times the amount of methanol, activated carbon is added and the mixture is
filtered. The filtrate is reduced to a volume of 1.5 | by distilling off methanol.
After the filtrate has been cooled to 45-55°C, it is diluted to four times the
volume with tert.-butyl methyl ether. The suspension is cooled to 0-5°C,
stirred for 2 hours, filtered with suction, washed with tert.-butyl methyl ether
and dried at 35°C in a vacuum drying cabinet.

Yield: 899 g (81.9% of theory)
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20 subsequently removed. From the organic phase, 4.2 | are distilled off
under reduced pressure. Subsequently, 1.4 | of methylcyclohexane are
added at 65-75C, in the course of which the product crystallizes. The
suspension is stirred at 15-25C for 8-16 h and subsequently cooled to
0-5C. The product is isolated by filtration, washed with 4.2 | of
clohexane, 25 suction-dried and dried at 35C under reduced
pressure. The dried crude substance (991 g) is subsequently heated to
reflux with 5 times the amount of methanol, activated carbon is added
amd(fh@mnumudimﬁark)meﬂhrﬁ]ﬁ:&mteﬂwféd(@;emmna1vplpm(93qfﬂ)5 | by
L AEmthe flltrate has been cooled to 45-55C, it is

ptheinend dried at 35C in a vacuum drylng

CQBE‘st YU?@B 8&9 %f&l ‘ %QI( I- % %dﬁ?&%’é‘r@@x@m;de are heated

%p.é‘é‘w‘?@“ i?ymxygiaﬁ P R i our
1@9%*’@49’@8} m%mzm@@memymtpmmmmmsmed
tegRibaramibwi<8 15 pipbRspbows exyehitarigdesn 864 0agdeotrkhour.

S R I e
HERPRAE D RYSRRNRR SRltiRseWIHY GRMNi8d B S RkRSi S D IERIARY |

Opmdjmﬁqhwmpfydm@@t Shligtitireveth sfhohag niedthatc oS ervbivhistethend
pgzg)lé gﬁ:ﬂ itates ity 4 i fikered off, washed with 300 ml of water and
drled at 35 4OC Yield: 122.6 g (82% of theory) 15 Variant to

%asequen
&51%5 8 SLymAbt aefl’m)oromethyl)pyrldlne 20.0 g (131.45 mmol) of

2 hydroxymethyl-3-pyridinecarboxamide are
Variant to process step a: 3-cvano-2-(chioromethyhpyridine
20.0 g {131.45 mmol} of 2-hydroxymethyl-3-pyridinecarboxamide are
suspended in 110 ml of acetonitrile and heated to 78°C. Within 15 minutes,
60.65 g (395.52 mmol) of phosphorus oxychloride are metered in and the
mixture is heated to 81°C for 2 hours. After cooling at 22°C, the reaction
mixiure is stirred into 200 mi of water at 40°C. After 100 m! of toluene have
been added, the mixture is neutralized with sodium hydroxide solution with
cooling. After phase separation, the organic phase is washed with 100 m!
of water. Removal of the organic phase and evaporation of the solvent
under reduced pressure gives rise initially to an oily residue which
crystallizes on standing.
Yield: 16.66 g (83% of theory)

b. 1-[(3-Cvancopyridin-2-vhmethvyli-3-methyl-7-(2-butyn-1-v1)-8-
bromoxanthine

o AN AT
A AL T A\i I
Ci §

i
202 g (0.68 mol) of 3-methyl-7-(2-butyn-1-yl}-8-bromoxanthine, 188.5 g
(1.36 mol) of anhydrous potassium carbonate and 1.68 litres of N-methyl-2-
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suspended in 110 ml of acetonitrile and heated to 78C. Within 15 minutes,
60.65 g (395.52 mmol) of phosphorus oxychloride are metered in and the

mixture is heated to 81 C for 2 hours. After cooling at 22C, the reaction 20
mixture is stirred into 200 ml of waterlat 40C. After 100 ml of toluene have
been added, the mixture is neutralized with sodium hydroxide solution with

m@*ﬂ@iohﬁear@haamsgwa@m thm@rg@mqarmﬁﬁw@ah@cmm 100 ml

e(rjr)%@g éﬁrgor%bé Qﬁ&cor'iaéﬁ\fs%%‘tﬂ Pt‘»,aH D] %ﬁﬁé ol

duced pres gives rise Inifla

40 g@dwgtaﬁ%avrmmnqmm@sé?/é"snﬂa%srgpwuse The reactor
b3 ymnoppiidiad2ay NMEThig!- 30 meibid- Afibthyrdadict: has ended, 2.8
hﬁ%@%ﬁﬂnmg}ea% P deBlPieddniEl rﬁﬁd}le'\ér%ot%g?csd@n@%%%?f

A by g 0

@ﬂd]dgm@@m@@r dharigatipnthe reactor and heated to 70C.

Subreaemdyy 1d-Pg §Pshadppl) of 2-chloromethyl-3-cyanopyridine in 240
ml of N-methyl-2-pyrrolidine (NMP) are added dropwise. The reactor
contents are stlrred at 70C for 19 hours After the react|on has ended 2.8

Tma!mmdumm@tﬁrmmm)waﬁhﬁdgwth 2 I|tres of Water and drled at 7OC in
a drying cabinet under inertization. Yield: 2%7 .59 (91 % of theory) 10 c.

1-[( LCyan@pyrldl <yfinethyll-3-methyl-7-(&-butynzl-yl) /%—(R)
phihvalirid idin-1-yl)-xanthine IN )kr
o gy C@\ L

N ¢
;’ N
o%

230 g (0.557 mol) of 1-[(3-cyanopyridin-2-yl)methyl}-3-methyi-7-(2-butyn-1-
- yh}-8-bromoxanthine, 318 g (0.835 mol) of 3-(phthalimido)piperidine
D-tartrate and 1.15 litres of N-methyl-2-pyrrolidone are initially charged in
the reactor. The reactor contents are heated to 140°C. After the
temperature has been attained, 478 mi (2.78 mol) of dilsopropylethylamine
are metered in within 20 minutes and the reaction mixture is subsequentiy
stirred at 140°C for 2 hours. Subsequently, the reaction mixture is cooled to
75°C and diluted with 720 mi of methanol. Afterwards, 2.7 litres of water
are added at 68-60°C and the mixture is cooled to 25°C. The product is
fitered off and washed with 2 litres of water. Drying is effected at 70°C in a
drying cabinet under inertization.
The crude product thus obtained is subsequently stirred at boiling in 1 litre
of methanol, hot-filtered, washed with 200 mi of methano! and
subsequently dried at 70°C under inertization.

Yield: 275 g (88% of theory}



10

—
5t

20

[TOt{IONONI.}JariN~NNONO 0~ 230 g (0.557 mol) of
1-[(3-cyanopyridin-2-yl)methyl]-3-methyl-7-(2-butyn-I- yl)-8-bromoxanthine,
318 g (0.835 mol) of 3-(phthalimido)piperidine 15 D-tartrate and 1.15 litres
of N-methyl-2-pyrrolidone are initiallyl¢harged in the reactor. The reactor
contents are heated to 140C. After the temperature has been attained,

478 o 2vihRIRYiak S sansRaMatyiaming Are metered. vt 20

minutes and fhe ec |ont ixture 1S subsequently” stirred at 140C for 2
HHCRIDEIE Y S AN XBRWING tion mixture is cooled to 20 75C and diluted
with 720 ml of methanol. Afterwards, 2.7 litres of water are added at

68-6IC and the mixture is cooled to 25C. The groduct is filtered off a
washed with Zolitres/ofﬁg?. Drying is effectedlat 70C inza dryhf%ﬁ\et
un ' r'%ﬂ ec product thus obtai SR Nentlyrstired
at BoiljRg in il litrel 2 ofi@anorﬁo"ﬂﬁ'ltere lvl hed wit [200-m# of Z
methanol@nd "subsequertidried at 70C underinedizatien. Weld:

(88% of theory) 14 d. N i

1-[(3-cyanopyridin-2-yl)méthydl3=rethyl-7-(2-butyn-I -yl)-8-(3-(R)-
aminopiperidin-1-yl)-xanthine tOllo N,>QNNNQ ~cAONNOO
N NININH2 O412.5 g (0.733mol) of

14(3-&yquio J\a e i) gt Byd}s SnmeyinghT-Z2ybutgtiayl]-3-methyl-7-(2-butyn-
1-yh-8-(3-(R}-phthalimidopiperidin-1-yl}-xanthine are heated to 80°C in
4125 mi of toluene. Subsequently, 445 mi of ethanolamine (7.33 mol) are
added to the suspension at 75-80°C. To complete the reaction, the mixture
is stirred at 80-85°C for a further 2 hours, in the course of which the solids
go into solution. Subsequently, the phases are separated. The
ethanolamine phase is extracted twice with warm toluene (1 litre sach
time). The combined toluene phases are washed twice with 2 litres each
time of water at 75-80°C. The {oluene phases are dried with sodium
sulphate, filtered and subsequently reduced to a volume of approx. 430 ml
by distillation under reduced pressure. Subsequently, 1 litre of tert.-butyl
methyl ether is metered in at 50-55°C and the mixiure is then cooied fo 0-
5°C. The product is isolated by filtration, washed with tert.-butyl methyl
ether and dried at 60°C in a drying cabinet.

NH,

Yield: 273 g {86% of theory)
Meliing point: 188 + 3°C

Analogously {o Examples 2 and 3, 1-[(3-methylisoquinoiin-1-yhimethyl}-3-
methyl-7-(2-butyn-1-yl}-8-((R)-3-aminopiperidin-1-yl)-xanthine is also
prepared.
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5 1-yl)-8-(3-(R)-phthalimidopiperidin-1-yl)-xanthine are heated to 80C in
4125 ml of toluene. Subsequently, 445 ml of ethanolamine (7.33 mol) are
added to the suspension at 75-80C. To complete the reaction, the mixture
is stirred at 80-85C for a further 2 hou¥$, in the course of which the solids
go into solution. Subsequently, the phases are separated. The 10
ethanolamine phase is extracted twiggjiith warm toluene (1 litre each
time). The combined toluene phases are washed twice with 2 litres each
time of water at 75-80C. The toluene phases are dried with sodium
sliphat& RreasfaneregpsagUe soyRaRe otdhe asinais! 6oepplax!)430 mi
by distillation under reduced pressure. Subsequently, 1 litre of tert.-butyl
15 methyl ether is metered ip, at 50-§C and the mixture is then cooled to

0- 5C. The product is isolateg b
ether and dried at 608%xq '
20 Melting point: 188 3C
1-[(3-methylisoquinolin: m
methyl-?-(2-butyn-I-yl)%-((RE3-ammopipe rid in- 1 -yl)-xanth i ne is also
prepared. 15 Claims 1 Process for preparing a compound of the general
formula () NH2 O 1N (I) RF6 or an enantiomer or salt thereof in which R'

is a phenylcarbonylmethyl, benzyl, naphthylmethyl, pyridinylmethyl,
Qi 4o ﬁr%‘}lﬁ%ﬁ??rfg?soquinolinylmethyl,

pyrimidinylmeﬁ%ﬁ, qum%

quinazolinylmethyl, quinoxalinyimethyl, naphthyridinylmethyl or

phenantirigiiyhRthylppiemincaiehyiBethyl, benzyl, naphthylmethyl,
pyndinyimethy!l, pyrimidinyimethyl, quinolinyimethyl,
isoguinolinylmethyl, quinazolinylmethyl, quinoxalinyimethyl,
naphthyridinyimethyl or phenanthridinylmethy! group in which the
‘aromatic or hetercaromatic moiety is in each case mono- or

disubstituted by R,, where the substituents may be the same or
different and

Ra Is & hydrogen, fluorine, chlorine or bromine atom or a cyano,
miethyl, triflucromethyl, ethyl, pheny!, methoxy, difiucromethoxy,
trifluoromethoxy or ethoxy group,

or two R, radicals, when they are bonded to adjacent carbon
atoms, may alsc be an -O-CH,-O- or -O-CH,-CH,-O- group,

Ris a methyl, ethyl, propyl, isopropyl, cyclopropyl or pheny! group
and

R%is a 2—buten-1—y!,. 3-methyi-2-buten-1-yi, 2-butyn-1-yl,
2-fluorobenzyl, 2-chlorobenzyl, 2-bromobenzy!, 2-iodobenzyl,
2-methylbenzyl, 2-(trifluoromethyl)benzyl or 2-cyanobenzyl group,

comprising the following synthesis steps:

a) reaction of a compound of the general formula (111
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aromatic or heteroaromatic moiety is in each case mono- or disubstituted
by R3, where the substituents may be the same or different and i5 Ra is a
hydrogen, fluorine, chlorine or bromine atom or a cyano, methyl,
trifluoromethyl, ethyl, phenyl, methox;}fsdifluoromethoxy, trifluoromethoxy
or ethoxy group, or two Ra radicals, when they are bonded to adjacent
carbon 20 atoms, may also be an @-CHZ-CRg)r -O-CH2-CH2-0O- group,
R2 is a methyl, ethyl, prop L, isoprogyl, cycl(%propyl or phenyl group and
25 R3 is a 2-buten-1-yl, 3fmethyl- ten-N,/I, 2-butyn-1-yl,
2-fluorobenzyl, 2-chlorobenzyl, ¥-brom@penzyl, 2-iodobenzyl,
2-methylbenzyl, 2-(trifluoromethyl)benzyl or%c%%obenzyl group,
comprising the following sy SIS-gjeps. Ria) reaction of a compound of
the general formula (111) 16 0 R3R1I N O NN | R2 in which X is a leaving
group selected from the group of th zhalogens or the sulphonic esters
and R' to R3 are each defined as m@ationed above with 5
3-(phthalimido)piperidine or an enantiomer thereof, b) deprotection of the
thus obﬁ@iﬁf@d%bﬁwﬁo@lrﬁ%adf'iﬁéé%‘ﬁér%?'%m@m)t@ gpra of the

halogens or the sulphonic esters and
R'to R® are each defined as menticned above with
3-(phthalimido)piperidine or an enantiomer thereof,

b) deprotection of the thus obtained compound of the general

formula (1}
O
O R3
R / Y
\N N
W
N

in which R" to R® are each defined as mentioned above and

c) optional conversion to a physiologically tolerated salt.
2. Process according to Ciaim 1, in which

X is a chlorine or bromine aiom,

R'is a phenylcarbonylmethyl, benzyl, naphthyimethyl,
pyridinylmethyl, pyrimidinylmethyl, quinolinyimethyl,
isoquinolinyimethyl, guinazolinylmethyi, quinoxalinyimethy! or
naphthyridinyimethyl group in which the aromatic or heteroaromaitic
moiety is in each case mono- or disubstituted by R;, where the
substituents may be the same or different and
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RI'0 N N N~R2 10 in which R' to R3 are each defined as mentioned
above and c) optional conversion to a physiologically tolerated salt. 2.
Process according to Claim 1, in which- 15 X is a chlorine or bromine
atom, R1 is a phenylcarbonylmethyl, bénzyl, naphthylmethyl,
pyridinylmethyl, pyrimidinylmethyl, quinolinylmethyl, 20
isoquinolinylmethyl, quinazolinylmethyl, quinozalinylmethyl or
naphthyridinylmet n.which the arpomatic or heteroaromatic
moiety is mr%/%((ﬁ'n P‘ngg %}) f%&‘%ﬁb%t%&%%?&%ﬁ{e%%’ﬁém methyl,
substituent$ gy Hethexypnebodifferenpand 17 Ra is a hydrogen,
fluorine or chlorine atom or a cyano, methyl, ethyl, methoxy or ethoxy

croup el R el SR BESR s RS e PR Sroue

2- quoro%EﬁzyI 2- chIorobenzyI 2-bromobenzyl, 2-iodobenzyl, 10
2-methylbenzyl, 2-(trifluoromethyl)benzyl or 2- cyanobenzyl group. 3.

P t
R i6 2 s q%oé?n"zﬁ'{gf:%@ SotlbiCh R ou.?:ﬁ“éﬁwne atom.
e s

(methyi -G8 BWn?em?rn RV d?ﬂ?&ﬁﬂﬁ%ethyl
quinazofinpktiyingnvhehfiiiinaamiatly iethyly| o Gexzenmdevethlyt r3Qp .
(methylquinoxalinyl)methyl, (dimethylquinoxaiinyl)methyl or

3. Process according to Claim 2, in which

X is a chlorine or bromine atom,

R'is a cyanobenzyl, (cyanopyridinyl)methyi, guinolinyimethyl,
{methyiquinolinylymethyl, isoguinolinyimethyt,
(methylisoquinolinyl)methyl, quinazolinyimethyl,
(methylquinazolinylymethyl, quinoxazinylmethyl,
(methylquinoxalinyl)methyl, (dimethylquinoxalinylmethyl or
naphthyridinyimethyl group,

R%is a methyl, cyclopropy! or phenyl group and

R®is a 2-buten-1-yl, 3-methyl-2-buten-1-yi, 2-butyn-1-yl, 2-
chiorobenzyl, 2-bromobenzyl or 2-cyanobenzyl group.

4. Process according to Claim 3, in which
X is a bromine atom,
Rlisa {4-methylquinazolin-2-yhmethyi, (3-methylisoquinolin-1-
yhmethyi or (3-cyanopyridin-2-ylymethyl group,
R? is a methyl group and
R? is a 2-butyn-1-yl group.

5. Process according to one of Claims 1 to 4, in which the reactant
used in step a) is (R)-3-(phthalimido)piperidine.

6. Process for preparing (R)-3-(phthalimido)piperidine, comprising the
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naphthyridinyimethyl group, R2 is a methyl, cyclopropyl or phenyl group
and 25 R3 is a 2-buten-1-yl, 3-methyl-2-buten-1-yl, 2-butyn-1-yl, 2-
chlorobenzyl, 2-bromobenzyl or 2-cyanobenzyl group. 4. Process
according to Claim 3, in which X is a bgomine atom, 30 R'is a
(4-methylquinazolin-2-yl)methyl, (3-methylisoquinolin-1- yl)methyl or

ridin-2- % ethyl group, R2 is a methyl group and R3is a
2-butyn- -h)/ﬂ“élp B}j/ %?%S]grs'(?%ggs according to one of Claims 1 to 4, in
which the reactant used in step a) is (R)-3-(phthalimido)piperidine. 6.

Process for ayapasien(B) 3dhiralinagipksiernisineseib R istgahe 18th
following sy %ﬂﬁcséﬁﬂi ﬂﬁéedgﬁgon of rac-3-aminopiperidine in suitable
I[} alica ﬂy

solvents with pht ride and 5 b) removal of the
(R)-3-(phthalimido)piperidine from a solution of the thus obtained racemic

3-(ph.thalimi¢ix))rmipm'\iﬂirm¢ B}Hﬂﬁ&r&(ﬂhﬂﬂdmpibemﬁaédmdaaﬁdluﬁon of
O 3 (phihal e BT by meang of
reaction of rsé’-%%ﬁ?ﬁﬁi@rﬁ%‘ﬁ%ﬁ%ﬁ%@ﬁ%i@%@ﬂ%@ a;i?hpﬁ%d ' |
anhydride afi@dfi@moval of the (S)-3-(phthalimido)piperidine from a
solution of the thus obtained racemic 3-(phthalimido)piperidine by means

ot ddiiap. 8L RIS A 518 S IR A RS BErSPIAEY ZMANAE: e
following synthesis steps:

a) reaction of rac-3-aminopiperiding in suitable solvents with
phthalic anhydride and

b) removal of the (S)-3-(phthalimido)piperidine from a solution of
the thus obtained racemic 3-(phthalimido)piperidine by means of
addition of L-tartaric acid and isolation of the precipitated
tartrate.

8. Process for preparing (S)-3-(phthalimido)piperidine, comprising the
following synthesis sieps:

a) reaction of rac-3-aminopiperidine in suitable solvents with
phthalic anhydride and

b) removal of the (R)-3-(phthalimido)piperidine from a solution of
the thus obtained racemic 3-{phthalimido)piperidine by means of
addition of D-tartaric acid and isolation of the precipitated
tartrate and

¢) addition of L-tartaric acid o the thus obtained mother liguor of
the first salt precipitation and isolation of the precipitated (S)-3-
{phthalimido)piperidine tartrate.

9. Process according to one of Claims 6 to 8, in which the solvent used
in step b) is ethanol.
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8. Process for preparing (S)-3-(phthalimido)piperidine, comprising the
following synthesis steps: 25 a) reaction of rac-3-aminopiperidine in
suitable solvents with phthalic anhydride and b) removal of the
(R)-3-(phthalimido)piperidine from a dSlution of the thus obtained racemic
3-(phthalimido)piperidine by means of 30 addition of D-tartaric acid and
isolation of the precipitated tartrate and c) addition of L-tartaric acid to the
thHs ob r.of t e flrst salt precipitation and isolation of
tﬁg preci %}E&%ﬁ%ﬁn&% ?Bl%ﬁ” mldo)plperldlne tartrate. 9. Process
according to one of Claims 6 to 8, in which the solvent used in step b) is
ethanol{ 334 niRxar(B@ddipdrudepiperidine. 11. (S)-3-(Phthalim
ido)piperidine. 12. Compounds of the general formula 0 NH2 FIt R2 or an
enantiomer thereof, in which R' to R3 are each as defined in to Claims 1
t4, ob %%‘T’é‘%sﬂﬁ"é e ae8erRIdaHaMRo one of Claims 1 to 5, or one
of their salts. 13. Medicament comprising a compound according to Claim
12 as well as optionally ogg or mogs; inert carriers and/or diluents. 14. Use
of a compound acg¢ rdlng Claim/12 for prod Hﬁ&a medicament which
is suitable for treaﬁfn s mpilitus ty nd type Il, prediabetes or
reduction of glucose toleran Iti allograft transplantation
and osteoporosis c% &@ﬂ itonl (1

’RE

or an enantiomer thereof, in which R’ to R® are each as defined in
Claims 1 to 4, obtainable by the process according to one of
Claims 1 1o 5, or one of their salts.

13. Medicament comprising a compound according to Claim 12 as well
as optionally one or more inert carriers and/or diluents.

4.  Use of a compound according to Claim 12 for producing a
medicament which is suitable for treating diabetes mellitus type |
and type ll, prediabetes or reduction of glucose tolerance, arthritis,
obesity, allograft transplantation and osteoporosis caused by
calcitonin.



