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Heteroryclic compounds, which ere inhibiters of the enzyme DPPV
FIELD OF INVENTION

The present invention relates to therapeutically active and selective inhibitors of the
enzyma DPP-V, phamaceutical compositlans carmprising the compounds and the use of
such campounds for and the manufacture of meditarnents for treating diseases that are
associated with preteing whish are subject to inactivation by RPP-1V, such as type |
diabetes and obesity, as well as methods for treating diseases that are associated with
proteins which are subject to inactivation by DPP-IV, such &5 typa Il diabstes and obesity.

BACKGROUND GF THE INVENTION

Glpeptidyl peptidase-IV (DPP-1V), a setine protease belonging ta the group of post-
srofinefalanine cleaving amino-dipsptidases, specifically ramaovas the tuo MN-terminat
amino acids from prateing baving profline ot alanine in position 2.

Although the ptiysiciogical role of DPP-IV has not been completely establisned, it is
halieved 1o play an important roie in neuropeptide metabolism, T-cell activation, gastric
ulceration, functional dyspepsia, cbesity, appetite requlation, impaired fasting giucose
{IFG) and diabetes.

DPP-IV has baen implicated in the control of glucose metabolism because its substrates
include the Insulinotropic hormones Glucagan fike peptide-1 {GLP-1) and Gastric
nhibitory peptide (GIP). GLP-1 and GIP are active only in their intact forms; removal of
their two N-tarminal amino acids inactivates them.

In vive administration of synthatic inhibitors of DPP4V prevents N-terminal degradation of
GLP-1 end GIP, resulting in higher plasma congenttations of thess hotmenes, Increased
insulin secrefion and, therafore, improved giucose tolerance, Therafara, sush inhibitors
have been proposed for the Traatmant of patients with Type il diabetes, a dissase
characterised by decrsased giucoss tolarance. (Holat, J, J.; Deacon, C. F. Diabstes 47
(1998} 1683-70)

Diabatic dyslipidemia is characterized by multipfe lipoprotein detects, ncluding rmaderataly
high serum levals of cholesterol and righycerides, small LDL particles, and low levels of
HOL chelestaral, The results of recent clinical trials revea! beneficial sHscts of cholesteral-
towaring therapy in diabetic and non-dlabetic patients, thus supporting Increasad
gmphasis on treatment of diabetic dyslipidernia. The Mational Cholesters! Education

JP 2004-502690 A 2004.1.29
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Program’s Adult Traatment Panef If advosated this need for intansive treatment of diabstic
dyslipidesnia. )

Ohesity is 2 well-known risk factor for the development of many very common diseases
such ag atherostlerosis, hypertension and diabetes. The Incidence of obese people and
tharghy also these dissasas s increasing thrbughout the entire industriaiised world.
Except for exercise, diet and foed restriction noe sonvinging pharmacolegical treatment for
redlusing body weight effectively and accegtably currently exist. However, due to its
indirect but important effect as a rigk factor in mortal and common diseasas h will be
imperiant 1o find treaiment for cbesity or appetiie regulation. Even mild cbesity increases
the risk for premature death, diabetss, hypertsnsion, atherosclerosis, galbiaddar disease
and cestain typea of cancer, In ihs intustriaiised western warld the prevaienee of abasity
has increased gignificantly In the past few dacades. Becausa of the high prevalence of
obesity and its heaith consegueances, its prevention and treatment should be & high public
heaith priotity.

Al presant a variety of techniques are available io eflect Initial weight loss. Uniquunateiy,
initial weight loss is not an optimal therapeutic goal. Aather, ihe problem is that most
obosa patients eventually regain their weight. An effective means to establish and/or
sustain weight loss is the major challenge in the treatmant af cbesity today.

Sevaral compounds have been shown to inhibit DPP-IV, but all of Ihese have limitations in
ralgtion 1o the potency, stabllity, and pharmacodynamic praperties.

Such compounds have e.g. been disclosed in WO §8/19858, WQ 00/24241, US 6124306
(Novartis AG) and W 99/38501 (Trustees of Tufta Universiiy). The cempounds of the
present invention constiiutes a completely novel ¢fass of DPP-1V inhibiters, structurally
unrelated to any DPP-IV inhibitars known se far. They are furihermere potent and stable
and thug offets a solticn to the prableme associated with the presently known DPP-IY
inhibitars.

JP 2004-502690 A 2004.1.29
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SUMMARY OF THE INVENTION -

Tha present invention provides compounds of formuia !

wherein
each n is one or two independsntly

A" ts ©=0; 0=5; Cy-Cealityl optionatly substituted with ona or more B independently; C,
alkenyl substitutad with ons or mare R* independently; Caalkynyl; Cp-Cy cycioalio
optionally substituted with one or mare R* independantty; Cy-Cr oycloketeraalkyl optionally
substituted with one or mare A* independently; aryl opticnally substituted with ane or
mare R* independertly; and G- Cj alkyl optionaity substitated with one or mere R
mdspendentiy; hielercaryl optianally substituted with ane or mere R independently;
heteroaryl C;-Cs alky! apiionally substitutod with one or more R* independenily; perhalo
Gy-Ghp alkyl; perhalo Cr-Cyy alkyloxy;

R?is H; C4-C> alkyl optionally substituted with ona or more R* independently; Cz-Cr
alkenyl optionally substituted with one or mare R independently; C2Cy alkynyl eplionally
substituted with one or more R* indepsndently; Ca-C; cycloalkyl optionally substituted with
ane or mare R* independently, Co-C-oycioheteroalkyl aptionaliy substituted with one or
wore R indapandently; and optignally substituted with ona or more R* independently; aryl
C4-Cq afkyl optionally subsiituted with one or mora B independently; hetercany! Gi-Ca
alieyl optionally substituted with ona or more R* independentiy; heteroaryl optienally
substituted witty ane or more R* independently, -3H; -SA% SOR%; 80.R% -CHO; -
CHIORy; carboy’; -COR; NHGONNH: MHCSNH,: NHCONH -NACOR® -MHS0:R®
0-CO-{Cr-Cs ) alky! optionaliy substituted with one or more A* independently; cyano;
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nitro; halogen; hydroxy, perhalo Gi-Cs alkyl; perhalo Ci-C; alkyloxy; -SOuNH; -
SOMH(R); -S05{R%)s; -COMNH3; -CENH -GOMHs; -COMH(RT); -CONRY,; Ci-C-o
alkylaxy optionally substituted with R* independenily; Cz-Csq alkenyloxy optionally
substitutad with R*; Cx-Cq alkynylosy optionaily substituted with R? indepandently, arylaxy
optionally substituted with R* independantly; heteroaryloxy aptionally substituted with R*
indepandantly;

R?is H; C1Cy; alkyl optionally substitutad with one or more B indepandantly: Cz-Cia
alkeny! optionally substituted with ona or more R* independently; CxGanalkynyl optionally
substituted with one or more R independantly; Cs-Cs cyclcalkyl optionally substituted with
ong or more R independently; Co-Gy cyclohetercaliyl optionally substitutad with ene or
mare R* independently; aryl optionally substituted with ong or more B indepardently; aryl
G- alky! optionally substituted with ons ar mere R* independently; hataroany Gi-Cy
alkyl optionally subsiituted with ona or more R* indepandently; heteroary! apticnaliy
substituted with one er more R* independently; G;-Cyg alky-NH{CHa),4NH-ary) optionally
substituted with one o more B* independently; Ci-Cyy alky-NH(CHZ),oNH-heiaroaryl
opticnally substituted with one or more R* Independently; G-Cig alky-O(CHz).4NH-aryl
cptionally substiuted with one or more A* independantly; C1-Cyg alkylO(CHzh gMH-
heteroaryl optionally substitutad with ane or more R* indepandently; C:-Cap alky-O{CH; ).
40-aryl opticnally substitited with one or mare R* indapendently: C-Gag alkyl-0{CH;) . D-
heteroaryl eptionally substituted with one or more R* indepandently; C-Cyp alkyl-S(CHy);.
aNH-aryl aptionally substituled with ene or more R? indapsndently: C,-Cya alkyl-S{CH;z),.
sNH-heteroand optionally substituted with one or more R? independently; C,-Cy, alityl-
S{GHzh45-aryl optionally substituted with one ar mora R* indepandently; G,+Cy, alkyi-
S{CHz}.45-heteroaryl optionally substituted with one or more R* Incependantly; C,-Cso
alkyl-0-Cy-Cealkyl cptionally substituled with one or more B, -NHGOR®, -MHS0LRS, -O-
CC-(Cy-Cs ) aliyl optionally substituted with one or more A* independeantly; -SH; -SRF, -
SOR®; -8O:F%; -CHO; -CH{CR; carbioxy; cyane; nitro; halogen; hydraxy; -S0.NHz; -
SONH(R®; -S0uN{A%):; -CONHa; -CONH(RT); -CON(R®); -CENH;; -CONHNH; -COZRY,
-MHCMHNH,; NHCSMHZ -NHCONH

R* 5 §4-Cio alkyl optionally substiiuted with one or more R® independently; Cy-Cigatkany!
optionally substituted with ong or more R® independenty; Cy-Cqy aliynyl aptionally
substituted with ane or more A® independentiy; Go-G- aycloalkyl optionally substituted with
one or more R® independantly; Cg-Cr oycloheteroaikyt optionally substituted with one ar

JP 2004-502690 A 2004.1.29
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more R® Independently; aryl cptionally substituted with ane or mora F? independently;
heteroaryi optionally substitued with one’ar more R® independently; aming; aming
substituted with ane gr mare Gi-Cyg alkod optionally substituted with one or more A
antino substifuted with one of two aryl opticnaily subatituted with one or more g
independently; heteroaryl cptionally substituted with one or more R® independently; =0;
=5; «CO-AS; -COORS; -0-C0-(C-Cs ) alkyl optionally substituted with ane or mora R?
independenily; NH(GH:)s JNH-aryl; NFKCH:)4.NH-heteraaryl; MHCORT, -80R% 80:R%
carboxy; Gyano; N-hydroxyiming; nitro; halogen; hydroxy; perhale C1-Cq alkyl; pethalo Cy-
Cro alkylony; -SH; -GR% -S0:H; -SO.R% -S0uR®, -50:NHz; -SONH(R); -S0MNR)z: -
CONHg; -COMH{R); -CON{R% Gr-Cyo alkyiony aptionally substitutad with one or more
R® independently; CzGro alenyioxy optionally substituted with one er more °
independently; Cz-Gho alkynyloxy optionally substituted with gne or more R*
indepandantiy; anyloxy optionally subsiituted with one or more AP independently;
hetercaryloxy optionally substituted with ene or more R independently;

and two B aftached to the same carbon atem may {orm a splroheterocyclic system,
preferably hydantoin; thiohydantoin; oxazofidine-2,5-dione;

A is C4-Cig alkyl aptionaily substituted with cne of mare R’ independantly; Cg-Cio alkany!
optionally substitutad with one or mora ¥ indapandently; Cr-Cqo aliyryl optionally
substitutsd with one or mare R Indapandently; Ca-C, cycloakky! optionally substituted with
ane or mora R? independently; Gg-C; cycloheteroalkyl eptionally subziituted with ane or
maras R? independently; aryl optionaliy substiluted with one or more R? indlependsntly; ary!
Gy-Cs alkyl eptionally substituted with one or more R independently. hetercanyl cptionally
substituted with one or more A® independently; hetaroaryl C-Os alkyl optionally
substiuted with one or mora R? independently;

A% is H; C-G1q alkyl optionally substiiuted with one or more R* independently; Cs-Cio
alkeny! optionally substifuted with one or more R independently; Cz-Croatkynyl optionally
substituted with one ar more R* indapendenily: CxC; cysloalkyt optionally substitted wih
one or more R independently; Ga-G; cyclohateroalky! optionally substituted with ons or
mare R independently; ar optionally substituted with ons or mere F* independently;
hetarozryl optionally substituted with ane or mare R* Independenty;

R7 is H; Gy-Cy3 alky! optionally substituled with cne or more R independently; Cz-Gig
alkeny! optionally substituted with one or mare R* indspendently; Co-Cso alkynyl eptionally

JP 2004-502690 A 2004.1.29
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subgiituted with one or mare B* indepencently; Gs-Cy aycloalkyl opticnally substituied with
one or more R* independently; CoC7 tyckihataroalkyl aptionally substituted with one or
more R fndependently; aryl optionally sulstituted with one or more R* indapendently;
hateroaryl optionally substituted with cns or more R* independently;

R® is H, amidexime; nitra, tetrazoie; pantafluarophenyl; -CH,OH; -CHO; -C{OCH).; -
COGHy; -GRy -GGl -0GFs; -OCHs; -CN; -C0H; -CO:CHy; -GOMHz: -CANH; -GOMHs; -
SCH; -S0MH.; -SONHCH, -S0M(CHgle; -30; {4-pipsrazinyiy-S0, (4-methyipiperazin-
1y1); -SO0; (pyrrolidin-1-yl); -S0, {piperidin-1-yl); -8C: (morpholin-d-yl; N-hydroxyimina; -
MHg; -NHCH3; -M{GHs)s NHECNHNH;; -NHENHNHGHs: -NHTSMHG, -MHCSNHCHs, -
NHGONE;; -NHCONHCH;; -NHCOCH;, NHSQRCH;, piparazing!; morhpolin-4-y;
thiormarphalin-d-yt; pyrrolidine1-yl; piperidin-1-yl: halagen; -OH; -SH; -8CHz; -amincacetyl;
-OPOH; -OPCLOGH,; -POsHy; -PO{QGH;)z; POOH)OCH,);

R ig H; halogery Ci-Cia alkyl optionally substituted with one or.more R* independently
R™is H; halogen;

or, B and R™ may be sonnected to tom a eyclopropyt ring;

or a salt thersot with a pharmacautically acceptable acid or base;

with tha exception of the following compounds:

1, 3dimethyl-7-(2-oxo-prapyl} -8-piperazin-1-yl-3,7-dihydro-purine-2,6-diane,

1,3,1, 3, 7-pentamethy-8-piperazin-1 -yk3,7,2', 7-istrahydro-7,8 -methanediyl-bis-purine-
Z,6-dicne,

2.4,5-timethaxy-berzoic anid 2-(1,3-dimethyl-2.5-ticxs-8-piperazin-1-y1-1,2.3,6-
tatrahydro-purin-7-y) -ethyl aster,

7-[B-Hydraxy-3-14-methoxy-phenaky) -prapyll-3-methl-§-piperazin-1 -yl-3,7-dihydro-
purine-2,6-dione,

7-[2-hydroiy-2-(4-nitra-phenyl) -ethyl]-3-methyl-8-piperazin-1 -yl-3.7 8 9-tetrahydro-puring-
2.6-dione, :
7-Benzyi-3-methyi-8-piperazin-1-yk-3,7-dihydro-purine-2,8-diane,

7-(4-Chlare-benzyly -a-methyl-&-piperazin-1-yl-3, 7-dihydro-purine-2,6-dions,
7-{2-Chigre-benzyl) -3-methyl-B-piperazin-1 -yl-3,7-dihydre-purine-2,6-dione,

JP 2004-502690 A 2004.1.29
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7-Ethyl-3-msthyl-8-piperazin-1-yl-3,7-dibydro-puring-2,6-dicna,
3Meathyl-8-piperazin-i-yl-1,7-dipronyl-3, 7-gitydro-puring-2,6-dicne,
FMethyl-7-(3-methyl-butyl) -B-piperazin-1-1l-3, 7-dinydre-purine-2,6-dione,
7-Butyl-g-methy-8-piperazin--yl-3, 7-dihydro-puring -2, 6-dione,
3-Methyl-7-(3-phenyt-propyl) -Bpiperazin-1-4i-3, 7-difydro-puring-2,6-dions,
7-But-2-enyl-3-methyl-8-piperazin-1-y1-3, 7-dihydro-purine-2 6-dione,
7-{3-Chiorc-buit-2-emy) -3-methyl-B-plperazin.1-yl-3, 7-dihydro-purine-2 G-diona,
7-Heptyl-3-methyl-8-piperazin-1-y-3, 7-dinydro-purine-2,6-dione,
3-Methyl-7-(1-phenyl-sthy() -B-piperazin-1-yi-3,7-dihydro-purine-2,6-ctiona,
3-Methyk7-(G-methyl-benzyl) -B-piparazin-1-yl-3,7-dihycro-purine-2,6-dicne,
3-Metityl-7-propy|-8-piparazin-1-yl-8,7-dihydro-purine-2, 6-dione, and
3-Methyl-7-pentyl-8piperazin-1-yl-8,7-gihydro-purine-2, 6-dione,

Compounds of tormula ) may be used for the manufactre of a medicament for treating
diseases that are assaciated with proteins which are subject to inactivation by DPP.IV,

In another aspant, the invantion relates o the use of compounds of formula )

wheraln

A'is a cabon or nitrogen atom

Tha A-ring may be substituted with one or more A2

B' and B are cartion or nitrogan atoms, independsantly,

JP

2004-502690

A 2004.1.29
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each B ia a carhon, nitrogen, oxygen, o suliuz atom, Indspendently, each ny, ng, M, N4 is
ora or two, independantly, )

%, %, and D° may be absent, in which case D' and D° may each ba optionally
substituted with ona oriwe R, independently,

D', 02 D%, B, and each D may Independently be 2 carbon, nitrogen, oxygen, or a sullur
atom, ar C=0, or C=5;

the bonds in the B-ing may be saturated or unsaturated, such that the B-ring may be a
five-mambarad or & sh-membered carbocyclic or heterooysiic ring, which may ba fully
saturated, or pertially or fully unsaturated;

the bonds in the O-ring, when present, may be saturated of unsaturated, such that the D-
ring may be a five-membered or a six-membered carbocydlic or heterocydlic ring, which
may be fully saturated, or pariially or fully unsaturated;

B! is C=0; C=S5; G,-Calkyl optionally substituted with one or more B¥ independently; Cx
alkenyl substituted with ona or more R* independently; Caaliynyl; C5-C; cycloalky!
optionally substituted with one ar mera R*indepandently; Cy-Cr tyeloheteroalkyl optienally
substituted with one or more R* Independently; aryl optionally substiited with ope or
more R* incepandenily; aryl C,-Cs alkyl optionally substittted with one or more A*
independentiy; heieroaryl optionally substituted with ene or more A* Independantly;
hetaraaryl C,-C; alkyl opticnally substituted with one cr more R* independantly; perhale
GG alky?; perhale Ci-Gho alkyloxy;

Each A?is independently H; Ci-G, alky! optionally substituted wih one or more R
independently; Co-Gralkenyl opfionally substituted with one or more R* independenty; Ca-
; alkynyi optionally substitutec with ona ar mora R independently; Ca-C; cycloalkyl
optionally substituted with ane or more R indepandently; Cx-C; cycioheteroalkyl optionally
substituted with one of mere R indepandently; aryl optionally substituled with one or
more R* independently; an Gi-Ca alkyd aptionally substituled with one or mare R*
independently; heteroam ©,-C; alkyl optionally substituted with one or more "
independently; hetercaryl optionally substituted with one or more R* indapendantly, -8H; -
8RS SOR% S0.F% -CHO; -CHIORY:; cartboxy; -COuRY, NHCONNH,; -NHCSNHg; -
NHCONHz; -NHCORY: -NHSO,R?; -0-800<Cy-C; ) alkyt optionally substituted with ehe or
more A Independantly; cyanc; nitrs; kalogen; hydroxy; -S0MHz, -S0:NH(R%, -S0:R%
CONHg -CSMHg; ~CONzHy! -CORH{R®): -CON{RS) 5 [-Crp aikyloxy optionally
substiivted with R independently; C-Cag alkenyloxy optionally substituted with B G>-Cio

JP 2004-502690 A 2004.1.29
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alkynyloxy optionally substituted with RY indapendently, aryioxy optionally substituted with
R* independently; heteroaryloxy optionally substituted with R? indepandanily;

R¥is H; C,-Cyy alkyl optionally substituted with one or more R Independently; Cy-Cro
alkenyl eptionally substituted with one ar more A independently; €a-Cyy alkyny! aptionally
substitited with one or more A” indapendently; CC; cyclealkyl optionally substiuted with
one or move RY independently; Gx-Ce cycloheteroalkyl optionally substituted with one or
morg R* independently; arvi aptionally substituted with ona or mare R independently; aryt
C:-Cs alkofd optionally substituted with one or mare RY independently; hetervaryl Ci-Ca
alkyl opticnally substituted with one or more R indepandently; netaroanyl optlonally
substituted with ona or more R? Indepandently; Ci-Cagalkyl-NH(CH,), 4NH-aryl optionally
substituted with one or mare RY independently; Cy-Choalkyi-NH{CHy) 4 yNH-hetaroaryl
optiomally substituted with one or more A* independently; C--Cypalkyl-CHCH)y.,NH-aryl
sptionally substited with one or more A* independently; Cy-Croalkyl-O(GH;).NH-
heteroaryl optionally substituted with one or more R* indepandently; Ci-Graaliyl-0(CHz)+.
4C-aryl optionally substituted with one or more R independently; Cy-Crealkyl-O(CHz)40-
heteroaryl optionally substituted with ane or more A® independently; Ci-Cigalky-S{CHa)
«NH-aryi optionally substituted with one or mere R* independently; G.-Cunalkyl-S{CHa.
NH-hateroaryl aptionally substituted with ona or more R* independently; Cy-Croatlkyt-
S{CHo)4S-aryi aptionally substituted with ane or more A* indepandently; C;-Creatkyl-
S{CH_)..S-hetarcaryl optionally substituted with ane or mare R independerily; G-
Chalkyl-O-Cy-Calied aptionally substituted with ane or more A% -NHCORY, -NHSO,RS; -
0-CO-{C4-Cs } aliyl optionally substitutect with one or more R* independently; ~5H; -8R -
SOR®; -SO:R®, -CHO; -CH{OR™,; sarboxy; cyano; nitro; halogen; hydrosy: -SC0aNHy; -
SOMNH(R®); -SCNR®); -CONHz; -CONHAIR®; -CON{RE): -CENHs: -CONMMNHy; ~-GOPFR*
-NHCNHNHg; -NHESNH,; -NHCONH,; -NHCORY, -NHSO,RS; )

R ig -G alkyl eptionally substituted with one or mers R® indspendently; Co-Cro alkenyl
optionalfy substitut=d with one or more R indspendently; Ga-Gyg atlyny! optionally
substituted with one or more R® independently; Cp-Cr eycloalkyl apticnally substiiutad with
ora or mare R? indepanderdly; Ca-Ce oyclohetercalky! optionally substituted with one or
mare B? independently; aryt oplionally substituted with one or more A indepandentty;
heteroany optionally substituted with one or mara R® indepandenily; amino; amine
substituted with one or mare C-Cy, alkyl optionally substifuted wilh one or mers R%
aming substituted with one of two aryl optionally substituted with one or more B®
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independentiy; heteroary! opticnally substituted with one or mare R? independantly; =0;
=8; -CO-RS5; -COORS; -0-GO-(Gi-Gs ) alloyl optionally substitated with one o more R
indiependantly; NH{CHz)1.(NH-anyl; NH{GHz}..NH-heteroaryl; -NHCOR® -SOR™; 50,R%;
carboxy; eyanc; N-hydroximing; aitre; halogen; hydroxy; perhaloalkyl; perhaloabeylany; -
SH: ASHF, -803H; -S0:R% -S0:R", -S05MNH;; ~8ONHR); -SOM(R%z: -CONH; -
CONH{R®) -CON{R®: CyCio alkyioxy opticnally substiuted with one or more ¥
independantly; Ca-Gao alkenyloxy optionally substituted with one or mora R
independantly; CrCy, alkynyloxy optionally substituted with one or mare =3
independently; arvioxy opticnally substiuted with one or mors RE independently;
heteroaryloxy optionally substituted with ons or more R? indapendertly;

two R atiached 16 the same cathon may form a spircheterasyolic system such as
hydantoin; thiohydantoin; oxazeolidine-2.5-dions;

R¥ I3 ;-G 2ikyl cptionally substitutad with ene or more R? independently; Cr-Cioaikenyl
aptionally substituted with one or more &% independantly; Ca-Croalkymid epticnally
subshituted with ane ov more R? independently; C3-Cr cytloaliyl optionally substituted with
one or mare A ndependantly; 0q-C; cycloheteroaikyl optionally substitited with one or
more R? indepandertly; aryl optionally substituted with one or more A independantly; amd
G- alkyl aptienally substiuted with one or more AP indepandently; neteroaryl optianaky
substituted with ane or mora R independently; heteroaryl G,-Cs aliyl optionaliy’
substituted with one ar more R® independaatly;

1 is H, amidoxime; nitro, tetrazole: pentafluorophanyl; -CH2QOH; -GHO; -C{OCH,)a; -
COCH;g; -CFs, -CClg; -OGF -QCHz; -GN} -COGH; -COCHg, -CONH;, ~CSNHg -COMN:H,; -
S04H; ~SO4MNHg, -SQ:NHCHz; -S5O N(CHs)z -80- (1-piperazinyl);«S0z (-4~
methylpiperazin-1-yl); -80; {pyrelidin-t-yl); -80, (piparidin-1-yl}; 80, (marpholin-d-yl}; N~
hydroaaming; -y -NHCHz: -N{CHz)z, NHCNHMNH -NHCNHRNHCH; -NHGSNH; -
NHCSNHGHs; -NHGONH,; -NHCONHCH,; -NHCOCHS; <“NHSO:CHg; piperaziny;
marhpolin-4-yl: thiomorpholin-4-yi}; pyrraligin-1-yl; piparidin-1-yl; halogen; -OH; -Stt; -
SGH;; -aminoaceiyl; OPOgH; -OPCL0CH;; -PQgHe; -PO(DCH); PO(OH) {OCHg),

R? is H: halogan; Cr-Cio alkyl optionally substituted with ona ar mars B* independantly
R 5 H; halogen;

R% and R10 may be connected to form & cyslopropyl ring

of 8 salt thareof with a phatmacsutically acceptable arid or base;
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for the manufacture of 2 medisament for treating <iseases that are assoclatad with
proteins which are subjedt to inactivation by DPP-IV.

DETALED DESCRIPTION OF THE INVENTION

Definitions

The term * DPP-IV" as used herain is intended to mean Dipeptidyl peptidase IV (EC 3.4.14.5;
DPP-1V), also known as CD26. DPP-IV cleaves a dipeptide trom the N tarminus of 2
poiypeptida chain containing a proling or alanine residue in the penulimate position.

The tarm "treatment” s defined as the managament and care of a patient for the purpese of
cambating the disease, condition, or disorder and includes the administration of a compound
of the present invention to prevent the onset of the symptoms or conplicalions, or allaviating
the symptoms or complications, or sliminating the disease, condition, or disorder.

The term "beta cail dogeneration is interded to mean loss of beta cell function, bete cell
dysfunction, end death of beta cells, such as neciosis or apoptasis of beta cells.

The term “C--Cya alkyF as used hersin, alone ar in combination, refers to a Straigin or
branched, saturaled hydrocarban chain having from 1-10 cathon afoms such as but not
lmited to 8.g. methyl, sthl, n-propyl, isopropy!, n-butyl, sec. Butyl, iscbutyl, tert. Buty|, n-
pantyl, 2-methylbutyl, 3-methylbutyl, n-hexyt, 4-methyipentyl, neopentyl, 2,2-
dimethyipropyt and the like.

The tarm “C.-Cig-alkanyt” used herein, alone or in combination, refers 1o a straight or
branched, unsaturated hydrocarbon chain having from 2-10 sarbon atoms and at least
one double bond such as but not fimited to vinyl, 1-propenyl, aliyl, isaprapenyt, n-buteny!,
n-pantenyl and n-hexenyl and the fike.

The term “C;-C,p alkynyl* as used herein, alone or in combination, refers toan
unsaturated hydrocarbon chaln having from 2-10 carbon atomns and at laast one triple
bond such as but not limiied to -C=CH, -C=CGH3, -GH,0=CH, -CHy-CHC=CH, -CH{CH,)
C=CH and ths like,

The term “Cy.qp-athoxy” as used herain, alone or in combination is intended 10 incdluds those
Crag-alkyl groups of the designated length in sithar a linear or branched or eyclic
configuration linked through an ethar oxygen having its free valsncs bond from the ether
oxygen. Examples of insar alkoxy groups are methoxy, ethaxy, propoxy, hutoxy, pentoxy
and hexoxy. Examples of branched alkoxy ara iscpropaxy, sec-butoxy, tert-butoxy,
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isopentoxy and isohexaxy. Example of cyclic alkoxy are oyclopropyloxy, Gyclobutyloxy,
cyclopentyloxy and cyclohexyloxy. N

The term *Cq-Cyo cycloalkyl” as used hareln refers to a radical of one of more saturated
cyclic hiydrocarbon having from 3-10 carbon aiems such as but not fimited 1o cyclopropyl,
cyclobutyl, cyclopentyl, syclohexyl, adamantyt and the ke,

The tarm “Cg-Ciq cycloalkany!” as used hersin refers to a ragical of one or mora cyclic
hydrooarbon having at keast one double bond having from 5-10 carbon atoms such as but
not limited o cyclopentenyl, cyclohexenyl and the like

The term “C.-Cs syclohetercaikyl™ as used herein refers ta a radical of totally saturated
heterocyale Itke a cyclis hydrocarbon containing ane or more hateroatoms selected from
nitrogen, oxygen and sulphur independently in the ovale such as pyrrolidine {1-
pyrroliine; 2- pyrrolidine; 3- pyrraliding; 4- pyrrolidine; 5+ pyrrolidine); pyrazolidine (1
pyrazelidine; 2- pyrazolidine; 3- pyrazolicing; 4-pyrazolidine; S-pyrazolidine); imidazolidine
{1- imidazolidine; 2- imidazolidine; 3~ imidazolidine; 4~ imidazoliding; 5- lmidazolidine);
thiazelidine (2- thiazolidine; 3- thiazeliding; 4- thiazolidine; 5- thiazolidine); piperidine {1-
piperiting; 2- piparidine; 3- piperiding; 4- piperiding; 5- piperidine; 6 piperidine);
piparazine (1- plperazing; 2- piperazing; 3- piperazine; 4~ piparazing; 5- piperazing; 6-
piperazing); morpholine {2- morpholine; 8- morgholing; d- morpholing; 5- morpholine; &
marpholine); thiomamhaline (2- thiomorpholine: 3- thiomorpholing; 4- thiomarpholine; 5~
thiomarpheline; 8- thismarpholing); 1,2-oxathislans (3-(1,2-oxathiolane); 4-(1,2-
oxathiclane); 5-(1,2-oxathiclane); 1,3-dioxolans {2-(1 A-lioxclans); 4-(1,3-digxolans); 5-
(1,3-diexolane); tetrahydropyrana; (2-tstrahydropyrane; ‘Hetrehydropyrane; 4«
tetrahydrapyrane; S-tetrahydropyrans; 8-tetrshydropyrane); hexahydropyridazine {1-
(hexahydropyridazine); 2-(hexahycrepyridazing); 3-{hexahydropyridazinsy; 4-
{hexahydropyridazine}; 5(hexahydropyridazine); 6-{hawahydropyridazine}),

The term “aryl” as used heraln includes carbocyelic aromatic ring systems. Aryl is
alse intended to include the partially hydrogenated derlvatives of the carbocyelic systerns.
The term “heteroand” as usad herain includes heterocyclic Lnsaturated dng systems
conlgining ene or mare heteroatoms selegted from nitrogen, oygen and sulphur such as
fury?, thieny!, pyroly, hetetoaryl is also intended 1o include the partially hydrogenatad
derivatives of the heterocyclic systems anumeratad balow.

Tha terms “anyl’ and “heteroarvl® a3 used harein refers 1o an aryl which can bs optionally
substiluted or & hetergaryt which can be optionally substituted and Includes phenyl,
biphenyl, indenyl, naphthyl {1-naphthyl, 2-naphthyl), N-hydroxytetrazolyl, N-
hydroxytriazolyl, N-hydroxyimidazolyi, anthraseny! (1-anthrasenyl, 2-agnthragenyl, 3-
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anthracsiy}, thiophenyl (2-thieryl, 3-thienyl, furyl (2-furd, 3-furyl), indobd, cxadizzolyl,
isoxazoiyl, guinazoliny, fluorenyl, xantheriy!, isoindanyl, benzhydny, acridingl, thiazolyl,
pyreolyl (2-pyrrolyl), pyrazoiyl (3-pyrazolyl), imidazolyt {1-imidazalyl, 2-imidazolyl, 4-
imidazoiyt, S-mictazeiyl), triazalyl (1.2,3-triazol-t-yl, 1,2,3-riazol-2-y 1,2,3-trizzol-d-y,
1.2, 4-triazbl-3-v1), oxazolyl (2-oxazolyl, 4-oxazoiyl, S-oxazolyl}, thiazoly (2-thiazcivl, 4-
thiazoly), E-thiazoiyh), pyridyl {2-pyridyi, 3-pyridyl, 4-pyricyl), pyrimiding! (2-pyrimidinyl, 4-
pyrimidinyl, B-pyrimidingl, 8«pyrimidingl), pyrazinyt, pyridazinyl (3- pyfidaziny, 4-
pwidazinyl, S-pytidadny), quinolyl (2-guinohd, 3-quinolyl, 4-guinolyl, 5-quinolyl, B-quinalyh
7-quinglyl, 8-guinoly?), isequinalyl {1-isoquinolyl, B-isaquinalyl, 4-iscquinaly, 5-isequinalyl,
6-lsoguinolyl, 7-isoquinalyl, B-isoquinlyl), benzolblfuranyl (2-benzalb]furanyl, 2
benzofblfurany!, 4-benzofbjfuranyl, -benzofbifuranyl, B-bsnzofb]furany), 7-
benzoblfuranyl}, 2,3-dinydro-benzofbjfuranyl (2-(2,3-dihydro-benzo[b]furanyl). 3-(2,3~
diftydro-benzoklfuranyl), 4-(2,3-dihydro-henzojbliuranyl), 5-{2,3-dihydro-benzofblfuranyl},
&-(2,3-dlhydro-benzofbliuranyl), 7-2,3-dinydro-benzalblfuranyt), berzelbithiopheny! (2-
benzo[b]thiophenyl, 3-benza[blthiophenyl, 4-benzolb]thicphenyl, s-benzafblthiophenyl, &-
bernzofbjthicphenyi, T-benzalblthiophenyl), 2,3-dihydro-benzob]thiopheny! {2-(2,3-
dibygra-henzolblthiophenyl), 8-(2,3-dihydro-benzolblthiophenyl), 4-(2,3-dihydra-
benzo{bJthiophenyl), £-(2,3-dihydro-benzo[bjthiophenyl), 6-(2,3-dihydro-
henzolbithiophenyl}, 7-(2,3-dihydro-hanzollthiophenyt), indolyl (1-indciyi, 2-indolyl, 3-
indalyl, d-indalyi, S-indahyl, B-indolyl, 7-indand), indazole {1-Indazclyl, 3-indazolyt, 4-
indazolyl, E-indazolyl, B-Indazalyl, T-indazolyl), benzimidazolyl (1-penzimidazalyl, 2-
banzimidazalyl, 4-benzimidazoly!, 5-benzimidazalyl, 6-benzimidazolyl, 7-benzimidazolyl,
8-henzimidazolyl), benzoxazolyl {1 -benzoxazolyl, 2-banzoxazoll), banzothiazolyl (1-
hanzothiazotyl, 2-henzothiazolyl, 4-tenzothiazolyl, §-benzothiazolyl, 6-benzotiiazolyl, 7-
benzothiazoiyl), carbazoly! {1-carbazolyl, 2-carbazolyl, 3-carbazclyl, 4-carbazolyl), 5H-
dicenz[b flazepine (SH-dibanzlb,flazepin-1-y, SH-dibenz{b, flazepine-2-yl, 5H-

diberz[b, flazepine-2-vi, SH-dibenz{o,fjazepine-d-yl, stibenzib,ﬂazapins-E-yl); 10,11-
gihydra-§H-dibenzlb,flazepine (10,11 -dihydro-SH-dibenz{b, flazepine-1-yt, 10,11 ~dinydro-
5H-dibenzlb,flazeping-2-yl, 10,11-dihydro-5H-dibenz{b, flazepine-3-yi, 10,11-dihydro-5H-
dibenz[b,fazepina-d-yl, 18,1 1-dihydro-SH-dibenzib. flazepine-5-yl).

The term haiogan as used herein refers to fluctine, chiarine, bromine or fodine.

In the compounds of formula I, R? is prefarably H; C-Cr alkenyl optionally substituted with
one or more R independsntly; Cx-Cralkynyl aptionally substituted with one or more [N
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independently; Tx-G; cycloalkyl optionally substituted with one or more R* independentty;
Cy-Gr cycloheteroaikyl optionally substitutad with one or more R* indepandently; anjl
optionally substituted with one ar mare R independently; aryl C,-C; alkyl optionally
substiutad with one o mare R* independently; heteroaryl C,-Cq alkyl optionally
substitutad with one or mara R* independently; hetercary! optionally substituted with one
of mare R independently, -SH; -SR% SCR?, SC;A% -CHY; -CH{OR®)z; carboxy; -CO.R*
NACGCMNHg; -MHTSNHz; “NHCONH,; -NHCORY, -NHS0,R%-NBCORS NHSO,RS; -0-
CO-(Ci-Cy) alkyl opticnally substitisled with one or mara B! indepsndently; cyano; niiro;
halagen; hydroxy; perhalo C,-C; alkyl; perhale Ci-C; aliviaxy: -S0:NHz -S0NH(R); -
SOp{R7}e; -CONHz; -CSNHs; -CONaH;; -CONH(R®; -CON(RY) s Gr-Cio alkylosy optianally
substituted with R* independently; C,-Cyg alkenyloxy apfionally substituted with % Ca-Gro
allkymyloy optionally substituted with R* independently, arvloxy optienaily substinded with
R* independently; hetercaryloxy optionally substituted with B* indapandantly.

More specifically, in the compeunds: af formuls ), F® may be H; C4-G, cycicalkyl optionaily
substiuted with one or more R* independantly; Co-C; ¢ycloheteroalkyl optionally
substituted with ane or mone R* independently; aryi optianally substituted with ana or
more R* independeantly; aryl Cy-Cy alkyl optionally substituted with ane or more R
independenty; hateroary| C-C; alkyl opticnally substituted with one or more R*
independently; heteroaryl optionally substituted with ona or more B* indapsndently, -SH; -
SR*; SORS, S0:R%; -CHO; -CH{OR®); carboxy; -CO.R: NHCONNH; -NHGSNH; -
NHCONH;; -NHCORY, NHSOR®, -0-CO-(C-C5) alkyl optionakly substtuted with ona or
move R® independently; cyano; nitro; halagen; hydroxy; parhalo €-C; alkyi; perhalo Gi-Cr
alkyloxy; -50:NHz; -S0NH(R); -804(R%y; “CONHy; -GSNH! -CONHy; -CONH(R®); -
GON{F®Y; Gi-Gug alkyloxy oplianally subsituted with B indepandently; Ci-C1q alkenyloxy
optionally substituted with R%; CC-p alkynyloxy optionally substituted with R*
indepandently, aryloxy optionally substitited with R* independantly; hetaroanoxy
optionally substituted with R* indepenently.

Altornatively, in the compounds of formula I, B may ba H. in this embodiment, R' may
preferably be C=0; G=5; C-Calkyl substituted with one or more A* independently; C,
alienyl substiiuied with ons or more B independently; Gy alkynyt; Ca-Cr cycloalkyl
optionally substituted with one or more A* independently; Ca-Creycloheteroalkyl optionally
substituted with anz or mora R* independently; anyl substituted with one or more R*
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independently; aryl Ci-C; aliyl substituted with one or more R* independently; hateroaryl
substituted with one or mara R independently; hetercand C,-C, alkyl subshituted with one
or more R independently.

In the compounds of formula |, A is preferably B, and A is preferably H.

In the compourds of formula |, A® and A may independently be H; C1-Cys alkyt cptionaily
substituted with one or more R® independently; Cor-Cra alkenyl optionally substituted wath
one or more A* Independently; GG alkyr optionatly substituted with ong or more B
indepandantly; Ca-Cr eycloalicd optionally substituled with one or more RY independently;
C3-Cr cycloheteroalio optionally substituted with one or mere A* independently;
heteroaryl optionally substituted with ons or more R independantly. In partiouiar, R? and
R’ may indapendently te H; Ci~Cyq alkyl optionally substituted with one or more R*
indepandently. Mara particularly, B and R” may indlependently ba H; Cy-Cyp alkyl.

When R s H, A? and R” may indepandently b8 H; Ci-Ca, alkyi optionaily substiuted wiih
one or mora R* independently; Cy-Crgalkenyl optionslly substituted with ona or more R*
independently; Cz-Crp alkynyl optianally substifuted with ona or move R* Independently;
el oycloalkyl optionally substituted with ane or more R* independently,

In the comgounds of formuia |, R* may be piperidine opticnally substituted with one or
mare R® independently; piperazino cptionally substituted with one or more R?
independently: marpheling opticnally substituted with ons or more R indepandently;
thiamerpholino optiarally substituied with cne or more R” Independently; pymoliding
optionally substituted with ane or more R? independently. In this embadiment, A and A7
may independently be H; Ci-Ciy alkyl optionally substituted with ane or maore B*
indapendantly: Co-Crpalikenyi optionally substituted with one or more R* independenly;
CrCroaikymyl optionaily substituted with one or mare R* independertly.

Preferved Compounds

7-Benzyl-8-{B-hydroxymethyH 1, 4]diazepan-1-yl) -1,3-dimethyl-3, 7-dibydropurine-2 5-dlons.
7-Banzyl-8-{6-hydroxy-I1,dldiazepan-1-vl) -1,3-dimathyl-3, 7 -dihydropurine-2, §-diong
7-Benzy-8-{2-hydroxymetny-[1,4jdiazepan-1-y) -1,3-dimathd-3,7-dikydropuring-2 6-dione
7-Benzyl-1 8-dimethyl-3-piperazia-1-yi-3.7-dihydropurine-2,5-dione
1,3-Dimathiyl-7-(4-mathibenzyl) -8-piperazin-1-¢-3, 7-dihydropurine-£,5-dlone
3{1,3-Dimethyl-2 8-dioxo-B-piperazin-1-y1-1,2,3,8-tetrahydropurin-7-yimethyl) benzonitrie
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2-{1,8-Dimethyl-2,5-dioxo-S-piparazin-1-y1-1,2,3,6-tetraldropurin-7-yimathyl) benzonitrile
1,3-Dimethyl-7-{1-phenytethyl) -8-piparazin-i-yi-3,7-dihydrapurine-2,5-diona
7-(2-lodabenzyl) -1 3-dimethyl-8-piperazin-1-yl-3, 7-dinydrepurine-2.6-dione
1,3-Dimetiyi-8-piperazin-1-yl-7-(2-rifluoromethylbenzyl) -3,7-dihydropurine-2,6-diona
1,3-Dimethyi-7-naphthalen-t-yimethyi-8-piperazin-1-14-3,7-dihvdropurine-2,6-dlone
1,3-Dimetiyi-7-naphthalen-2-yimethyl-8-piperazin- t-y1-3,7-dhydropurfne-2,6-dions
7-{3-Bromabanzyl) -1,3-dimatfyk-&-pipsrazin-1-y-3,7-dihydropurine-2,8-tione
7+Benzy-B-(3-sopropyipiperazin-i-yi -1 S-dimethyl-3,7-dihydropurine-2,6-dlone
7-Benzyl-8-[1,4/digzepan-1-y-1,3-dimathyl-3,7-dihydro-purine-2,6-diona
1,3-Dimathyl-7-(2-cea-2-pyrrolidin-1-yl-ethyl} -8-piperazin-1-yl-3,7-dinydro-purine-2 S-dions
2-(8{1,4|Diezopan-1-yl-1,3-dknethyt-2,6-diaxo-1,2,3,6-tatrahydro-purin-7-yimathyl) ~benzonitila
B-J1,4]D/azepan-1-yi-7-(2-iodo-benzyl) -1,3-dImethyt-3,7-dihydro-purine-2,6-dione
7-(2-Difluoromethoxy-hanzyl} -1,3-dimsthyl-8-piperazin-1-yl-3,7-dihydro-purine-2,6-dione
7-(2.3-Dimethoxy-banzyl) -1,3-dimethyt-8-piperazin-1-yi-3,7-dinydro-purine-2.6-diong:
1,3-Dimethyl-g-pipetazin-1 yk7-(2-trituoromethony-benzyly -2, 7-diydro-purine-2, 6 dione

1,3 Dimetyl-A-piperazin-1-yk7-(2-tiflucromethyisuifanyl-benayl) -3,7-dihydre-purine-2,8-dione
441,3Dimethyl2,6-dioxe-8-plperazin-1-4-1,2,5 6-tetrahydio-purin-7-y) ~butyronitrile

R) -¥-Benzy-8-(3-ksopropylpipsrazin- i) -1, 3-dimethyl-3,7-difrydropurine-2,8-dione

8) -7-Benzyl-8-(3-isopropylpiperazin-1-y) -1,3-dimeathyl-3,7-dikydropurine-2, G-dlone
7-Benzyl-8-(8,8-diazaspirold, S]deo-9-¥ly -1,3-dimethyl-3, 7-diydropurine-2,6-dione
7-Benzyi-8-{piperazin-3-spivg-3-bicyclo[2,2,1 Jheptane-1-yl} -1,5-dimethyi-3,7-dihydroputine-2,5-
dione

&{1,4iDiazepan-1-y1-7-{2-methoxy-benzyh -1,3-dimethyl-3,7-dihydro-purine-2 B-dione

8{1 4]Diazepan-1-4-1,3-gimathyl-7-naphthalen-1 yimetmd-3, 7-dihydro-purine-2,8-dione
841 4]Diazepan-1 -y)-7-{24ucro-benzyl) -1, 3-dimethyl-3, 7-dihydro-puring-2,6-dione
8-[14)Diazepan-1 -yl-1,3-gimethy-7-(2-methyk-benzyl) -3,7-dihydro-purine-2,6-dione
7-(2-Chioro-banzyl) -8-(1, 4 diazepan-1-y-1,3-dimethyl-2, 7-dihydre-purine-2.6-dione
7-{2-Bromo-benzyl) -8, 4Aldiazepan-i-yi-1,3-dimetini-3,7-dihydra-putine-2,6-diohe
8-[1,41Diazapan-1-yf-1,3-timeinyl-7 -(2-triffucromethyl-benzyl) -3,7-dihydra-purine-2,6-dione
8-(1,4]Diazapan-1-vi-1,3-dimethyl-7-{2-nitro-benzyl) -3,7-dihydre-purine-2,6-dions
3-Benzyl-g-piperazin-1-yl-7-(2-friflucrometnyl-benzyl) -3,7-dihydro-plrine-2.8-tione
3,7-Dibanzyl-1 -{2hwdroxy-ethyl) -8-piparazin-1-yh-3,7-dihydro-purine-2, B-dions
A-Benzyl-7-phanethyl-8-piperezin-1-yi-3,7-dinydro-purine-2.6-diche
3,7-Dibanzyl-8-[1,&dazepan-1-yk3 7-dihydra-purine-2 6-dicna
7-Benzyl8-[1,Aldiazepan~1-yi-3-mathyk-3,7-dihydro-purine-2,6-dione
3,7-Dibenzyl-8-[1,dkdkazepan-1-yl-1-propyt-3 7-dihydro-plrine-2,6-diona

3,7-Dibenzyi-g-{1 4jdizzepan-1-yl-1-{2-hydraxy-ethyl) -3,7-aihydro-gurine-2,6-dione
2-{3,7-Dibenzyl-8-[1 dldiazepan-T--2,B-dioxs-2,3,6,7-etrahydra-purin-1-yl} -N,A-clethyl-
acetamide
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1,3, 7~ Tribanzyl-8-piperazin-T-y1-3,7-dihydra-purine-2,6-dione

1,3, 7-Tribenzyl-3-1,d|diazepan-1--3, 7-dihydro-purine-2 6-dione

(8} -7-Benzyl-8-(3-benzyimymethylpiperazin- 1) -1, 3-dimethyi-3.7-dinydropurine-2,8-diane
3,7-Dibenzyl-8-piparazin-1-yl-1-propyt-3, 7-dihydro-punne-2,6-dione

3, 7-Divanzyi-8-[1 Aldiazapan-1-y-1-prapyl-3, 7-dihydro-purine-2.5-dicne
3,7-Dibenzyl-8-piperazin-1-yi-3,7-dihydra-purine-2 5-dione

3,7-Dibanzyt-&-(1 4tiazapan-1-y1-3,7-dhydre-puring-2 6-tione
2-{2-Benzy+-2,8-dioxa-§-piperazin-1-y-1-propyl-1,2,3,6-tetrahydrospurin-7-yimethy) ~benzonitie
2-{3-Benzyl-8-11,4]0iazepan-1-yl-2,5-ditie-1-propyt-1,2,3,6-tatrahyniro-purin-7-ykmethyl) —
banzonktile

2.(3-Benzyl-2,6-dloxo-8-piperazin-1-yl-1,2,3 B-tetrahydro-purin-7-yimethyl) —bénzonitrile
2.(3-Benzyl-B{1,4]diazepan-1-W-2,6 dioxg-1 2,3 B-tatrahydro-purin-7-ylmathyl} ~benzonkifle
3-Benzyl-7-|2-iodo-benzyl) -B-pipsrazin-1-yk1-propyi-3,7-dibydro-purine-2,6-dions
3.Benzry-B-{1,4]diazepan-1-y-7-(2-ioda-banzyl) - 1-prepyl-3,7-dihydra-purine-2,6-diona
3-Benzyl-7-(2-iedo-banzyl) -8-piperazin-1-yl-3,7-dihydre-purne-2,6-diona
3-Benzyl-5-[1.4])dlazepan-1-yl-7-{E-iodo-banzyl) -3,7-dihydre-purine-2,5-dicne
7-Benzyl-3-methyl-B-plperazin-1-yi-1-progyt-3, 7-ditydeo-purine-2,6 lone
7-Benzyl-8-{1,A)diazepan-1-y-3-mathyl1-propyl-3, 7-dihydro-purine-2 8-dione
7-Benzyl-3-methyl-8-piperazin-1-yi-3,7-diwdro-purine-2,8-diona

7-Benzyl-8-11,4)diazepan-1 -yi-3-msthyl-3, 7-dihydro-purine-2,6-dlone
24{3-Methyi-2,5-dioxo-8-piperazin-1-y-1propyl-1,2, 3,8-letrahydro-purin-7-ylmetiy) ~benzonitriie
248{1.4)Dlazepan-1-yt-3-math-2,6-cloxn-1-propyl-1,2,3, 6-tatrahydra- purin-7-yimathyl) -
benzonitrlle

2-{8-{1,4]Qiazepan-1-y-3-mathy}-2,6-cioxo-1,2,3,6-tetrahydro-purin-7-yimethyl] ~banzonitrile
7-{Z-lodo-enzyl) -3-metyl-8-piperazin- 41-1-propyl-3, 7~thydro-purine-2,B-dions

81, 4]Diazepan-1-yi-7-(2-ado-benzyl) -3-methyl-1-propyl-3,7 dihydig-purine-2,8-diong
7-(2-lodo-benzyl) -3-mathyl-S-piperazin- -yl-3, 7-dihydro-purine-2 G-dione
8-(1,4]Diazapan-1-yi-7-(2-lodo-banzyl) -3-methy-3,7-dinwdro-puring-2,6-dione
3-Banzyi-6-[1,4]diazepan-1-yi-1-({3-hydtoxy-propyl} -7-(2-indo-banzy) ~3,7-dinydre-puring-2,6-dione
3-Banzyl-8-[1,4]diazepan-1 -athomy-gthyl} -7-(2-vdo-benzyly \3,?-dﬂﬂydm-pwine-é,&d[one
7-Benzyl-B-[1,4]diaze pan-1-yi-3-methy!- 1-{3-phenyl-allyl} -3,7-dinydro-purine-2,6-dione
7-Benzyl-8-[1 Aldiazepan-1-yl-3-meihyl-1-{ 2-oxe-2-phenyi-ethyl) -3,7-dinydro-purine-2,8-diane
2-{7-Benzyl-8-{1,4ldiazepan-t-yl-3-methyl-2 6-diaxe-2,3,6, 7-tetrahydra-purin-1-yimetiyl} —
benzonitrile

(7-Benzyl-8-[1,4]diazepan-1-yi-3-methyk2,6-dioxo-2,3,6,7 tetrahydro-purin-1-yl) ~acetonitrile
3-Metiyl-7-{2-methyi-thiazol-4-ymethyl) -8-piperazin-1 y-3,7-dihydrg-purine-2,8-diane
8-{1.4azepan-1-y-3-methyl-7-{2-mathylthlazal3-yimethyl} -3,7-dlhydre- purine-2,6-dione
Aethyi-7-(2-0x0-2-phenyk-athyl) -8-piperazin-1./-3,7-dihydro-purine-2,6-dione
&{1,4|Diazspan-1-y1-3-methyl-7-(2-0x0-2-phanyi-athyl) -3, 7-diydro-puring-2,6-disne
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81,4]Diazepan-1-y-3-mathyl-7-phenethyl-3,7-dihydre-puring-2,6-diang

8-{1 4]Dtazepan-1-y-1-(3-hydraxy-propyh) -7-{2-ioda-benzyl) -3-methyt-3, 7-dihydro-pusine-2, &
diong

1-{3-Hydroxy-propyl) -7<2-icda-benzyl) -3-methyl-8-piperazin-1-yl-3,7-dinydro-puring-2,6-dione
81 4]Piazapan-1-yi-1-{2cthoxy-ethyl} -7-(2-inde-benzyl} -3-methyl-3, 7-dikydro-purine-2,8-dione
1-{2-Ethoxy-cthyl] -P-{24oda-benzy) -3-methyl--piperazin-1-yl-3,7-ditydra-purine-2,&-dlone

811 4]Dizzapan-1-4A-7-{2-iodo-benzyl) -3-methyi-1-{2-phenoxy-athyl} -3,7-dinydra-purine-z, 6-diona
&{1,4]Piazepan-1-y7-(2-vdo-benzyl) -1-[2-(2-methoxy-sthoxy} -ethyil~3-methyl-3, 7-dinydm-
puting-2,6-diona

7-{2-lodo-benzyl) -1-(2-(2-methoxy-ethoxy) -athyll-3-methyl-B-piparazini-yi-3,7-ditydro-purine-2,6-
digne

&1 4]0iazepan-1-yi-1-(2, 5-dimehoxy-benzpl} -7-[2-tado-henzyl} -3-mathyi-3, 7-diydra-pusne-2,6-
dione

8-1,4]Diazepan-1-yi-7<2-icdo-benzyl) ~1-{3-methoxy-benzyl} -3-mathyi-3,7-dlydro-purine-2,6-
diong

7-Biphend-2-ylmethyl-8-[1,4)diszepan-1-v-3-methyl-3,7-dihydro-purine-2 5-dlons
7-{2-Bromo-benzyl} -8-[1 d]diazepan,. t-yl-3-methyl-$,7-diydro-purine-2, 5-diore
7-{2-Chlora-benzyl) -E-(1.4)diazepar-1-vi-3-mathyl-3, 7-dihydro-puring-2,6-dione
7-Barizyl-8-(3,5-dimethyl-piperazin-1-yl) -1,2-dimetiyl-3,7-dinydro-purine-2,6-dione
T-{4-Mathorybenzyl) -1,3-dimethy-2-piperazin-1-y-3,7diydropurine-2 8-dione
(1,3-Cimetiyl-2,6-dioxo-8-piperazin-1vyl-1,2,3,8-tetrahydropurin-7-y) -phenylacetic acid methyl
ester

7-(5-Chiore-2-nitrobenzyl} -1,3-dimethyi-8-piperazin-1-yk3, 7-dihydropurine-2,6-diong
4-(1,3-Dimethyl-2,8-dloko-g-piperazin-1yl-1,2.3,6-torrahydmpurin-7-yimathyl) benzonitrle
7-{4-Methanesuttonyibenzy) -1,3-dimethy)-B-piperazin-1-yi-3, #-dinydropurine-2 6-dione
7-{2-Flucre-5-nifrobenzyl) -1,3-dimethy-B-piparazin-1-44-3, 7-dihvdropurine-2.5-dione
7-(4-Benzyloxybenzyl) -1.3-dimelyl-8-piperazin-1-yl-3,7-dihydropuring -2, B-tlone
7-(2,4-Dichlorabenzyl) -1,3-dimethyl-B-piperazin-1-i-3,7-dhydropurine-2,6-cione
1,3-Dimethyl-8-plperazin-1-y-7-(4 rifluorametyloenzyi) -3, 7-dirydropurine-2,5-dicne
7-Bipheny4-yimethyi-1,3-dimeihyl-8-pparazin-1-yl-3,7-diwdroputing-2 S<fione
3-(1.3-Dimathyl-2,5-dioxo-8-piperazin-1-yl-1,2,3,6-tetrahydropurin-7-yimethyl) benzoic acid methyl
estar

4-(1,3-Dimethyi-2.8-thoxo-8-piparazin-1-yi-1,2,3,6-tetrahydropurin-7yimathyl) banzoic acid rathyt
eater

7-Biphenyl-2-yimathyi-1,3-dimethyl-8-piperazin-1-41-3,7-dinydropurine-2,G-tiore
7-(4-tert-Butylbanzyi) -1,3-dimathykG-piparazined-yl-3,7-diydropuring-2,8-dinne
1,3-Dimethyl-8-piperazin-1-y-7-{a-lrifluaromethoxybenzyl] -3, 7-dihygropuring.2,&-dione
7-{3.4-Dichlorobenzyi) -1,8-dimethyk8-pipsrazin-1-y-3,7-dibydropuring-2,8-dione
1,3-Dimethy-g-piperazin-1-4-7-(4-1,2, 3}thiadiazal-4-yikenzy) -3, 7-dihydropuring-2 §-dicna
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4-(1,3-Dimeshyl-2,6-diaxo-8-piperazin-1-yl-1,2,3,6-tatrahydropurin-7-yimethyl} -3-methoxybenzoic
ackd methyl ester .
7-Cyciohexylmethyi-1,3-dmethyH8-piperazin-1-yl-3,7-dinydre-purine-2,6-dione
7-Benzy-8-{2,5-dlaza-bicycio[2 2. 1]hept-2-yl) -1,3-dimethyl-3, 7-tydro-purina-2,6-dione
a-{6-Benzyl{f d)diazepan1-yl) -7-(2-icde-benzyl) -1,8-dimethyl-3,7-dihydro-puring-2 5-dions

{3} -7-Benzyl-8-{3-hydroxymethylpiperazin-1-y) -1.3-dimathi-3,7-dihydropurine-2,6-dicne
g-[1,4]Diazepan-1-yi-1,3-dimatiyk 7-(2-0x0-2-pyrralidin. 1-t-sthyl} -2,7-dinydro-purine-2,6-tione
742Aodo-benzyl)-1,3-dimethyl-8-{8-pyridin-2-yimethyl-[1 4 :diazepan-1-yl}-3,7-dihydro-punine-2,6-
dione

7-{2-Broma-benzy)-1,3-dimethyl-8-(6-pyridin-2-yimethyl-[1 ldiazeparn-1-yi}-3, 7-tihydro-purine-2,6-
<dinra

{S) 7-Benzyl-8-(3-benzyi-piperazin-1-yl)-1 3-dimethyl-3, 7-diydro-purine-2,8-diona
7-Benzy-1,3-dimethyl-8-(3-phenethvipiperazin-1-1}-3,7-dinyaro-purne-2,6-dione
{R)-7-Benzy-8-{3-banzylpiparazin-1-yl}-1,3-dimethyl-3, 7-dihydropuring-2. 6-dione
7-Banzyk-8-{3-(2-hydroxy-banzyl-piperazin-1-yi)-1,3-dimethyl-3, 7-dhydro-purine-2,8-dione
7-Benzyl-8-{3-(2-methoxy-benzyl)-piparazin-1-vi)1 3-dimetwl-3,7-dinydro-puring-2,6-dione

(R) 7-Banzyl-6-{3-(d-melnoxy-benzyl)-plperazin-1-yi 1 3-dimethyl-3,7-dihydre-purine-2.6-dfone
(R)-7-Banzyl-E-(3-(4-hydroxy-benzyl}-piperazin-1 -yi-1,3-dimethyk3, 7 -dibydro-purine-2 6-dicns
(R)-7-Banzyl-1.3-dimathyl-8-{3-{4-nitro-Denzyl}-piparazin-1-yl)-3, 7-dibydro-purine-2,5-dione
(13)-7-Banizyd-B-(3-{4-fuoro-benzyl)-piperazin-1 -Wi-1, 3-dimethyl-3,7-dibydre-purine-2, 6-diune
{R)-d-{4+{7-Bienzyl-1, 5-dimethyl-2 6-digxe-2,3,8,7-totrahydro-1H-purin-g-yl)-piparazin-2-yimetiyl}-
benzonitrike

(R)-6-{6-{3-Benzyl-piparazin-1-yl}-1,3-dimethyt-2,6-dioxo-1,2 3,8-tetrahydre-purin-7-yimathyl)«
niectinosnittile

{R)~7-Benzyl-1,3-dimethyt-E-{3-thiazol-4-yimethyl-piperazin-1 -yh}-3,7-dibydro-purine-2,6-diona
{R)-2-[1,3-Dimethyl-2,6-dlioxo-8-{3-thiophaen-2-vimethyl-piperazin-1-y))-1,2,3,E-tetrahydro-purin-7-
yimathyl]-benzonitilla
7-Benzy-8-1,4ldiazepan-1-yl-3-methyl-1-(atrahydro-furan-2-vimethyl)-2,7-dihydro-purine-2,6-
diong '
7-Benzyl-1-{2-cyclohexyl-sthv}-8<[1 \&]ckazepare1-y-3-mathyl-3,7-dihydro-puriie-2,5-diong
7-Banzyl-a-[1 4]diazepan-1-yi-3-mettyh1-(5-mathyl-hexyl)-3,7-dinydro-puring-2 B-diane
7-Benzyl-a-1,4]diazenan- 1 -yi-3-methyk1-(3-methyi-buty)-3, 7 -dihydro-purine-2,5-dione
7-Benzv-a-{1 Aldiezapan-1.yi-1-{2-ethaxy-ethyl-3-methyi-3,7-dihydro-purine-2,6-dione
8-[1,2]Diazepan-1-yl--{2-iodo-benzyl}-3-methyl-1-(tetrahydro-furan-2-ylmethyl)-3,7-tihydro-puring-
2,E-dione

742-lodo-henzy)-3-mathyl-8-piperazin-1--1 -(etralhydro-furan-2-ymsiny)-3,7-dibycro-purine-2,6-
dicne

841 4]Diazepan-1-yl-7-{2-iodg-benzyl)-3-mathyl-1-{tatrahydro-pyran-2-yimethyi) -3, 7-dihycdro-
purina-2,6-dione
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?'|2~}odc-benzy1)~3-msmy1-8-piperazin-1-yi-l-(leirahydro-pyran—2-ylmetiM)-S,T-dihych‘o—puﬂne—Q.S-
diong .
7-{2-lodo-benzyl)-3-mathyl-1-{2-phenoxy- slhyl)-8-pipsrazin.1-yh3,7-dibydro-purine-2,6-dione
e[1,dDiazepan-1-yl-7-{2-iodo-benzyl)-1-(2-methexy-ethyl)-3-methyl-3,7-dikydro-purine-2,6-dione
?-{-lodc-benzyi)-1-12-methery-sthyl)-3-methyl-3-piperazin-1-yl-3, -dihydro-puring-2,6-dione
1-{2Banzyloxy-sthyl)-8-[1,4jdiazepan-1-y-7-(2-od0-Denzyl)-3-mathyl-3,7-titydro-purine-2,6-clone
1-{2-Benzyloxy-ettyt)-7-[2-iodk-berzyl)-3-methyi-B-piperazin-1 -yk-3,7-dinydro-purine-2,8-diong
1-{3,5-Rimethoxy-benzyl}-7-(2-odo-berzyl)-3-methyl-3-piperazin-1-9-8,7 dinyriro-purce-2,8-dione
7-2-lado-benzyl}-1-{3-methoxy-benzyi)-3-methyl-B-piparazin-1-y-3, P-dihydro- purine-2,6-dicne
8-(1,4]Diazepan-1-y-7-(2-lgdo-benzyl)-3-mathyl-1-{3-rifluoromethoxy-benzyl)-3,7-dihydra-purine-
2 6-dione

7-(2-ladko-banzyl-E-methyl-8-piperazin-1-yl- 1-(3rifiueromethosy-henzy(}-3,7-dhydro-purine-2,8-
dione

8-{1,4]Diazepan-1-y-1 -{2-hydrexy-propyl}-7-(2-ivdo-benzyl}-3-methyl-3,7-dihydre-purine-2,6-dicne
81 4]Diazepan-i-yl-1-(2.2-diethoxy-ethyl)-7-{2-ode-benzyl)-3-methyt-3, 7<tthydre-puring-2,6-dian
841 AiDimzapan-i-yl-1-{2,2-dimathoxy-pthyl)-7-{2-edo-ben2yl)-3-methyl-3,7-dihydro-purime-2, 8-
dione

8-[1,4]Diazepan-1-y-1-(21 .3]dloxolan-2-y|-ethyl)-7-(2-iudo-benzy!’;-s-maihyi-S,?-dihydm—purine-
2,5-dione

1-{2-[1 3iDioxolan-2-yl-othyl)-7-{2-iada-penzyl}- 3-mathyl-8-piperazin-t y1-3,7 -dinydro-purine-2,6-
dione

1.{1,3]Dioxglan-2-yimethyk 7-(2-odo-benzy!)-8-mathyl-8-piparazin-1-yk-3,7-dihydro-purine-2,6-dione
#{1,4]Diazepan-1-y1-1-{2-[1,Bldioxan-2-yk-etyl}-T-(2-0 do-benzyl)-3-mathyl-3,7-ikydro-purina-2,6-
dione

1-(2-(1,81Dian-2-yl-etl)-7-{2 Tedo-benzyl)-3-methyi-8-piperazin- 1 yl-3,7-dihydro-purire-2,6-
dions :
B8-[1.4]Diazepan-1-y-1-(2,3-dihydroxy-propyi)-7-{2-iode-benzyl}-3-methyt-3,7-dihydre-purine-2,6-
diona

12 .SDInydmxy-plupy1)-‘.f-(z-éudu-benzyn-3-memyI—B-p[perazi n-1-yl-3. 7-difwydra-purine-2,6-dicng
a-1,4]Dtazapan-1-y+-1 -(3-hydroxy-2-mgthyl-prapy)-7-{2-iodie-banzyl}-3-tethyl-3, 7-dihydro-purine-
2,6-dlena
1-(3-I-Iydruxyh?-maﬂ'\yt—pmpyl)-'f‘-(2-i0do-benzyl)—3-memyt-8-piperazin#-yi—s“i-dihydro-pume-z,s-
diane

8-[1 A)Diazepan-1-yk7-i2-iado-benzyl}-3-methyl-1-{3-(etrahyeiro-pyran-2-ylaxy)-propyll-3,7-
dibydro-purine-2,6-dione

8-[1,4)Diazepan-1 ~yl-1-{2-{luaro-plyl)-7-{2-loda-benzyl)-3-mathyl-2, P-diydro-purine-2 B-dione
7-Benzyl-8-1 4]diazepan-1-yl-1-{3-hycroxy-propyl)-5-metiyi-2, 7-cihydro-purine-2,5-dione
7-Bighany)-2-yknethy-8- (1 djdiazepan-1-yi-3-meinyl-3, 7-dihyaro-purine-2 8-dione
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In anothier aspedt, ihe invention provides compeunds in one of the three groups A, B and
C.

£
Group A
In tha compounds of group A, the invention pravides compounds of formula |
q Htﬂ
R Al
R H 0
¥ AN
)\ | />—N hH
o7 TN N { Im

| R

RT
10 !

wherain
n and m s ona or twa indepandsntly;

15 R'ig C=0; C=5; Cy-Caakyl; Coalkenyl; Caalkynyt ; C-C; cycloalkyl; ©:-Cr
cycloheteroalkyl; aryl; aryl-C.-Cq alkyl; heteroary!; hateroaryl-C:-Cy alkyl, whereln each
alkyi, alkenyl, cycioalkyl, cycloheteroaliyl, an, and-Cy-Cy alkyl, hetercaryl, or heteroaryl-
Gy-C; alkyl is optianelly substituted with one or mors [ Independantly,

20 REis H; G,-C; alkyl; Co-Cralkenyl; Ce-Cralkynyl CaC; sycloalkyl; Ca-Cr cyclonstercalkyl;
aryl; anyi-C-C; alkyl; hetercaryl-G-Cy lkyl; heteroaryl; cyano; haloger; hydroxy, nitro; -
3K; -SR; -S0R%; ~50:R"; carbexy, -GO,R" -CON(R; £-Cye alkyloxy; CzCr
aikenyloxy; Ca-Cyg alkynyloxy, arvloxy; heteroaryloxy, wherein each alkyl, alkenyl, alkynyl,
cycloalkyl, cysioheteraalkyl, aryl, and-Cy-Cq aikyl, heteroaryl, heteroaryl-Gi-Cy aiky!,

25 alkyloxy; alkenyloxy; aliynyloxy, arylaxy, or hetercaryioxy is optionally subsittuted with
one or more RY independently;

JP 2004-502690 A 2004.1.29



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(185)

WO 002560 PUTNKALN467

4]

3

2

&

25

3

=

35

22

B2 s H; G;-Cry alkyl; Ca-Cro alkenyl; Co-Croalitynyl; C:-C7 cycloalicyl; Ca-Cr
ayclahetercaliol; aryl; aryl-GiCs alkyl; heteroaryt-C -G aligl; hesercand; Gi-Crgaliot-0-
C-Caalkyl; carboxy; cyano, nitro; halogen; ydraxy; whereln each atkyl, alkenyl, alkynyl,
cycioalkyl, cyciohateroalkyl, aryl, aryl-Cy-Cs aikyl, hetaroaryl-C,-C; alkyl, heteroary, or
alkyl-O-alkyl is aptionally substituted with one o mere R™ independantly; two R° attached
te the sarme carbon atom may form & spiro system;

R*, R, A™, and RY are Indepandantly Cy-Cip aikyl Co-Croalkenyl; Ca-Coalkynyl; Co-Cr
cycloalkyl; Ca-Cr cyclahstercalkyl; aryl; heteroaryl; cyana; halogen; hydroxy, nitre;
trifluormethyl; N(R™)g; =0; =5; Gi-Cia alkyloxy; CarGyo alkenyloxy, Cp-Gie alkynyloxy;
anyloxy; hetercaryloxy, whersin each allyl, alkenyl, alkyn, cycloatkyl, eyclcheteroaliyl,
aryl, heteroaryl, alkylony; alkenyloxy; alkynyloxy, aryloxy, ar hetercaryloxy is aptionaily
substiuted with one or more R® independertly; two R attachad to the same sarbon atom
may torm a spirehererocyclic systam, preferably hydantaine; thichydantoine; oxazolidine-
2 5-dlane;

R is H; C4~Crp alkeyl; G- Cya alienyl; Cp-Cho alkynyl; Co-Cs sycloalkyl: Ca-Gr
cycloheteroalkyl; anyl; aryl-Ci-Gs alkyl; heteroaryl; heteraaryl-Cy-Cs alkyl , wherelin each
alkyl, alkenayl, afiynyl, cycloalioyl, cyciohetercaikyl, aryl, aryl alkyl, hateroary, ar-heterearyl
alieyl i3 aptionally substituted with ors or mars R independantiy;

Rf is H; Gy-Guo alkyl Co-Crpalkenyl; Co-Croaliynyl; Cy-Cr cysicalkyl GGy
cyelochateroalkyl; aryl; hetercaryl, wharein each aach alkyl, alkenyl, alikyny, cycloalkyl,
cyalchateraallyl, aryl, or hateraaryl is optionalty substitutad with one or more R'®
indapendently;

R’ is M Gq-Gay afkyl Co-Chpalkenyl; Co-C o aliiyniyl; Cs-Cr cycloaliyi; Cr-Cr
gyclohsteroalkyl; aryl; hetarcaryl, wharein each each alky, alkemyl, alkyriyl, cycloalkyl,
eycloheteroalkyl, aryl, or hateroaryt is optionally substituted with one or tmore R’
independantiy;

RE, R™, RS, and R* are independently H; nitro, -0CH,; ayaao; halogen; -QH; -SH; -SGHs;

R? 13 H; halogen; Gi-Gag alkyl ar aryl, wherein alky or aryl is optionally substituted with

ane or more RY independently
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A™is H; halogen;

or, R® and A* may bha connected to form a cyclopropyl ring;

R ig H; Cy-Cyg ek or anyl;

ar a satt thereof with a pharmaceutically acceptable acid of base;

with the exception of the following compounds:

1,3-dimettyl-7-{2-oxe-propyl} -S-piperazin-1-y1-3, 7-dihydro-pyrine-2,6-digna,
1,5,1"3.7"-pentamethyl-8-piperazin-1-yl-3,7,3". 7 -letrahydro-7, 8 -methanediy-bis-purine-
2,6-diong,

4,4 S-rimethoxy-benzaie acld 2-(1,3-dimettyi-2, 6-dipxo-B-plperazin-1-y)-1,2,3,6-
tetrahydro-purin-7-y1) -athyl ester,

F-[2-Hydroxy-3-{4-metioxy-phencxy) -propylf-3-methy!-8-piperazin-1-yi-3,7-dinydro-
pufing-2.6-dione,

7-[2-hydroxy-2-(4-nitro-phenyl) -ethyi]-3-methyl-B-piperazin-1-yl-3,7,8,9-tatrahydra-purine-
2,B-dicne,

7-Benayl-3-methy-8-piperazin-1i-yl-8, 7-dihydro-purine-2,6-diona,
7-{4-Chlora-benzyl) -3-methyi-&-piperazin-1-yl-3,7-dihydro-purine-2,6-dlone,
7-{2-Chioto-benzylt -3-methyi-8-piperazin-1-yl-3,7-dihydre-purne-2,8-dione,
7-Ethyk3-methyl-g-piparazin-1-yl-3,7-dihydro-purine-2,6-diene,
3-Mathyl-8-piperazin-1-y-1,?-dipropyl-3,7-dihydro-puring-2,8-fione,
FMethyl-7-(3-methyl-butyl) -8-piperazin-1-y)-8, 7-dihydro-purine-2,8-dione,
7-Butyl-3-methyl-8-plperazin-1-yl-3,7-dihydro-purine-2,6-diona,
3-Methyl-7-(3-phenyl-aropyi) -8-pipetazin-1-yl-3,7-dihydro-purne-2,6-dions,
7-But-2-enyl-3-methyl-8-piperazin-1-yl-3,7-dihydro-purina-2, 8-diana,
7-(3-Chlaro-but-2-anyl) -3-methyl-8-piperazin-1 -yi-3, 7-ditydro-purine-2,6-dione,
7-Heptyi-3-methy!-8-piperazin-1-y-3,7-dihydro-purine-2, 6-dions,

3-Mathyl-7-{ 1-phenyl-athyl} -B-piperazin-1-yl-3, 7-dihydro-purine-2,6-dione,
3-Methyl-7-{3-methyl-berzyl} -8-pipsrazin-1-yl-3,7-dihydro-purine-2,6-dicne,
3-Methyl-7-propyl-B-piperazin-1-yl-3,7-<lihydro-purine-2.6-dione, and
3-Meothyl-7-gentyl-8-plpsrazin-1-y1-3.7-dihnydre-purine-2 8-tions.
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Graup B:

in the compounds of group B, the invention provides compounds of formula |

a RBI/R'__HS
AN N )
J\ | />—'N/ NH
o= T TN ()

wherein

n and m is ona or two indepandently;
with the provisa that if nis 2 then m s also 25

R is G=0; 0=8; C-Czatkyl; Coalkenyl; Coalkynyl ; C-Cy cycloatiyl; C5-Cr
cycloheteroalioyt; aryl; aryl-Gi-Cs alkyl; heteroaryl; heteraaryl-Gy-Oy alkyl, wherain each
alkyl, alkenyl, cycloalkyl, cyelohetercalloyl, and, aryl-Gi-Cy aligyl, hateroaryt, or hetercary!-
G-Cs alkyl is optionally substituted with ore or more R* indapendantty;

R?is H; Cy-C; alkyl; Cz-0; alkenyl; Cx-Cr alkynyi; GGy oycloalkyl, $a-C; oyclohetercalky;
anyl; and-C,-Cq alkyl; beteroanyt-C,-Cs aikyl; heteroaryl; cyana; nalogen; hydroxy, nitd; -
SH; -SA%; -SOR®; -S0.R% carboxy; -COR*, -CON(R®,; Cr-Cio alkyioxy; CorCro
alkenvioxry; Cz-Cio alkynyloxy, aryloxy; hateraaryloxy, wherein each alky!, aikenyl, alkynyl,
cycloalkyl, cyclohateroaliyl, aryl, aryl-Cy-Cs alkyl, heteroany, heteroaryl-Cy-Cg alkyl,
alkyloxy; alicenyloxy; alkynyloxy, aryloxy, or hetercaryloxy is apticnatly substituted with
one or mare B independentiy;

R is H; Cy-Crp alkyl; OrGrg allenyl;, Cp-Caalkynyl; CxrCr oydlealkyl Go-Gr
eycloheteroalkyl; any; anyi-Cy-C, alkyl; heteroaryi-Cq-C; alkyl; heteroanyl; Ci-Choatkyl-O-
Cy-Csalkyl; carkoxy; tyano; nitro; halogen; hydroxy; wherein sach alkyl, alkenyl, alkynyl,
cyclualkyt, cycichetaratkyl, anyl, aryl-G,-Gs alkyl, hoteroany-Cq,-Cy alied, heteroand, or
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alkyl-C-alkyl is optionally substituted with one or more R'* independantly; two H? attached
o the same carbon atom may forrn 2 spird sysiem;

. RY, A", R™ and R'" are independantly Cy-Cyy alkyl; CrCroalkenyl; CCroalkynyl; CoCr

cycloalkyl; Cs-Gr eyciehetercatkyl anyl; heteroamnt; cyano; halogean; hydraxy, nitro;
witiucrmettd; NIRs; =Q; =8; G1-Cyy alicfoxy; Cp-Crg alkenyloxy; Ca-Cag alkynyloy;
aryloxy; hetercaryloxy, wherein each alkyl, alkenyl, alkynyl, eycloalkyl, cyclohateroakyl,
anyh, hetercaryl, alkyloxy, alkenyioxy; atkynyloxy, aryloxy, or hetercaryioxy is opticnally
substitutag with ene or more &° independently; two R attached to the same carbon atom
may form a spiroheterocyclic system, preferably hiydantoing; thiohydantoine; oxazolidine-
2 5-dione;

R s H; GCrg alkyl; Ca-Crpalkenyl; C-Crpalkynyl; Cp-Cr eycloatiyl; CaCr
eyciohatarcalkyl; and; aryl-C:-Cs alkyl; histercand; heteroaryl-C,-Cs alkyl , wherein each
alkyl, alkenyl, alitynyl, cycloalkyl, cyclohateroalkyl, aryl, aryi akyl, heteroaryl, or hebercand
alkyl i optionally substituted with one or more R' independently;

R is M; Cy-Cro alkyl; Co-Cipalkenyl; Cx-Cigalkynyl; C5-C7 cycloaliyl; CrCr
cycichetercalkyl; aryl, heteroaryl, wherein sach sach alkyl, alkenyl, alkynyl, cycloalkyl,
cycloheteroalkyl, aryl, or heternary is optionally substituted with one or more R*
independently;

A" 18 H; Ci-Cio alkyl; Co-Crpalkenyl; Co-Craalkynyl Cx-Cr oyeloaliyl; G- Cr
cyclofeteroaliyl; aryl, hetercaryl, wherein each each aliyl, alkenyl, alkynyt, cycloalky,
cycioheteroatkyi, anvl, or hetaroan is optionaily substitutad with ene or more R'®
independantly;

R, R™, R*, and R' are independently H; nitro; -{CH,; oyano; halogen; -OH; -SH; -SCHa:
R" I3 H: halogen; Cy-Cyq aliyl optionally substiiuted with one or mare R independently

R" s H; halogen;

ar, A® and A may be connected to farm a cyclopropyl ring;

JP 2004-502690 A 2004.1.29



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(189)

WO 002560 PUTNKALN467

20

25

=5

R is H; C-Cyp alieyl or arys;
or & salt tharsof with & pharmaceutically acceptable acid or base.

Group C:

In the compeunds of group G, the invention provides compounds of formula |

‘]
0 R Rg?

LN N 0

N N
4;\ | ;k—m/' :NH
o7 N N {

PR

!
wherein

n and m is one f fwe independently;

R'is =0 C=S; Cy-Ca alkyl; Caalkenyl; Goalkynyl ; Ca-C; eycloalkyh CaCr
cycloheteroalkyl; aryl; aryl-Cy-Cy alkyl; heteroanyt; hetercanyt-Cy-C; alky!, wharain sach
alkyt, aikenyl, sycloaliyl, cyciohateroalicy!, anyi, arl-Cy-Cy alkyi, heteroaryl, or heteroaryl-
-G alieyl is aptionally substituted with one or mare A independerntly;

R2is H; Cr-Cr alkyl; C-Cr alkeny); Cr-Cralkynyt; $o-Cy eycloaliyl; C-Cr cyclohaternalkyl:
aryl; anyl-Gy+Ca alkyl; heteroaryi-C:-C; alkyl; heteroaryl; cyano,; haiogsn; hydioxy, ritro; -
SH; -8R%; -SOR%; -80,R®; cachaxy; -COLRY -CON(Rz Cy-Cop alkykoxy: Ce-Cap
alkenyloxy: CaCig alkynytoxy, aryloxy; heteroaryloxy, wherein each alkyl, alienyl, aiomyl,
cycloalkyl, cycloheteroalkyl, aryl, arvi-C,-Cz alkyl, heteroaryl, heteroaryl-Gi-Ca alkyi,
alkyloxy; alkenyloxy; alkynylaxy, anylosy, oF heteroarylony is optionally substiuted with
ana or more RY indapendantly;

¥ 13 Gi-Crp kvl Co-Cro alkenyl; Ca-Croallymiyl; Co-Cr cycloalkyl Ca-C; cyclanatarcalion;
aryl; aryl-C.-Cs alkyl; hetaroaryl-Cy-Cy atkyl; hetaroaryt; Cy-C palkyl-0-C; -Caalkyl; carboxy;
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eyano, ritro; hafogen; hydroxy; whersin eech alkyi, atkeryt, alkynyl, cycloalkyl,
cyelcheteroalkyl, arl, aryl-Cy-Cy alkyl, hetaroaryl-C,-C. alkyt, heteroary, or atkyl-O-alkyl
is optionally substitutad with ane or more R' independently; two R” attachad to the same
carbon atorn may ferm & spiro sysiem;

R, A", B'2, and RY are Independently Cy-Gig alkyl; Co-Crg alkenyl; Cp-Cry alkynyh Cp-C7
eycloaliyl; TGy cycloheteraalkyl; anyl, heteroaryl; cyane; halogen; hydrosy, nitra;
ifluormethyl; MR e =0; =5; C,-Csq alkyloxy; Ca-Gho atkenyloxy; Ga-Gro alkynyloxy:
aryloxy; heteroaryloxy, wherein each alkyl, alkenyl, alkynyl, cycloalkyl, cycloheteroaliyl,
aryl, heteroaryi, alkylaxy; alikenyloxy; alkynyloxy, aryloxy, of heteroaryioxy is optionally
substittited with one or mare R® independently: two R* attached to the same carbon atom
may fonm & spircheteracyclic system, preferably hydanioing; thiohydantalne; oxazolidine-
2 5-dicns;

R® is H; C-Gua alid; Ca-Croalkenyl; Gr-Cao alKynyh Gy Cy synloatkyl; Co-C;
cyciohetercalkyl; aryl; aryt-Ci-Cs alkyl; hetercany); heteroaryl-C,-Cs alkyi , wherein each
alkyl, afkenyl, alkynyl, eyeloatiol, cyclohetercalkyl, aryl, aryl alkyl, heteroard, or hateroaryi
alky! is optionally substituted with ong or mere A* indepardently;

RPis H; Cy-Cyp alkyl; Co-Croalkenyl; Ca-Grpaikynyl Ce-Cr cycloatkyl; C3-C
oyclohsteraalkyl, anyl; hateroanyl, whaereln each each alkyl, akenyl, alkynyl, cycloaliyl,
cyalohetercalkyl, an, or hetaroaryl is optionally supstiwied with ona ar more F'®
independently;

A is H; Gi-C)g alkyi; Ca-Cyp alkenyl; Co-Croalkynyl; Co-Cr cyeloalkyl; Cp-Cr
oyelohetaroalieyl; aryl; hetercaryl, wherein each each alkyl, alkenyl, alkyryl, ycioaikyl,
yclohetaroaliyl, aryl, or heteroaryl is optionally substituted with one or more R'®
Independently:

B, A", B'%, and R'™ are Indapendently H; nitre; -0CH,; cyano; halogen; -OH; -8H; -5GHy;

R i H; halogan; Cr-Gyo alkyl aptionally substituted with ane or mara R Indspendently

R™is H; halogen;
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or, R* and B may ba connactad ta farm a cyclopropyl ring;
B ia Hi C1-Cyp alkyl or arvl;

or & salt thereof with a pharmaseutically acesptable acid or bass.

1n & further embodiment of the compounds of group A, Band C, R'is C=0; C-Czalkyl; C;
alkenyl; Cz alkynyl ; Cs-Cs cycloalkyd; Co-Cr oycloheteroalkyl, aryl; or hetercaryl, wherein
each alkyl, alkeny, cycioalkyl, cyclohetervalkyl, aryl, or histeroaryl is optionally substituled
with one or more R* independentiy.

In a further embodimant of the compounds of group A, Band C, R’ is G=0; Ci-Caalkyl;
G- cycloalkyl; aryl; or heteroaryl, whergin sach alkyl, eycloalky, aryl, or hetsroand is
opticnally substituted with one or mate F° independently.

In & further embadinment of the compounds of group A, B and G, R' 15 C=0 or aryl
optionally substituted with one or more R* independently.

In a furthar embodiment of the compounds of group A, B and C, A is aryl optionally
substituted with one or more R* independently.

In & further embadiment of the compounds of group A, B and G, B' is anl
In & further embediment of the compounds of group A, B and G, R! is phenyl.

In a turther emocdiment of the compaunds of group A, B and C, A% is H; C,-C; alieyl; Co
Cralkenyl; C2-C; alkyhyl; Co-C7 cyeloalkyl; C-C; cyclahataroalkyl; aryi; heteroaryl; cyano;
helogen; fiydroxy, nitra; -SH; -SR%; -SOR; -80:R% -CO.R" C-Cip alkyloxy; Cr-Crc
alkenykxy; C2-Cro alkyniyloxy, whersin each atky!, alkenyl, alkynyl, cycloalkyt,
cyclohateroalkyl, aryl, heteroanyl, alkyloxy, alkenyloxy, or aliynyloxy is eptionally
substituted with one or more RY independently.

In a further embodiment of the compounds of group A, B and G, R¥ ia H; C1-Cy alkyl; Ca-
C; eyclohetaraalkyl; aryi; cyano; halagen; nitro; -SRY; -S0,R%; -COA% or Gr-Cag alkyloy:
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whearein sach alkyl, cyclohateroalkyl, aryl, or alkykxy is optionally substittted with one or
mare A independently. .

In a {urther embodiment of the compounds of group A, B and G, R%is H; G-G; alkyl; Gy
Croycloheteroalkyl; aryl; cyano, halogen; -CORY or Ci-Cog alkyloxy; whargin each alkyl,
cyclohetercelkyl, aryl, or aliyloxy is opticnally substittstod with one or rmare R™
independently.

In a further embodiment of the compounds of group A, B and G, R? is H; T1-C» alkyl;
cyano; halegen: or C5-Gyo alkyloxy; whersin esch atkyt ar alkyloxy is aptionally substitutad
with one or more R'" indepandently.

in a further emeodimant of the compaunds of group A, B and C, R? s H; cyano or
halogen.

In a further embodimnent of the compaunds of greup A, B and C R is H.

In @ further smbodiment of the compounds of graup A and B, R is H; C,-Cyg alkyl; Co-Cra
alkenyl; Co-Cipalkynyl; To-Cr cycloatiyl; arvl; Cy-Cqalkyl-0-C-Cralkyl; cyano; nitro;
halagen; hydroxy; wheteln each alieyl, alkenyl, alkynyl, eycloalkyl, arvh, or alil-O-alkyl is
aptienally substituted with one or more R'2 independantly; two R attached to the same
carbon atom may form a splro system.

In & furthar smbodiment of the compounds of group A and B, R? is H; Ci-C1y alkyl; Cy-
Croalkyl-O-C4-Cyalkyl, hydrasxy: wherain alkyl, or alkyl-G-atkyl is optionally substituted with
one or more R* independenily; two & attached to the sama carbon atom may form a
spiro system.

In a furthar embadimant of the compounds of groug A and B, R? is H or €,-C-.; alkyl
apticnally substituted with onz or more R™ indepandantly; two R® attached 10 1he same

carbon atem may form & spiro system.

In & further embediment of the cempeunds of group A and B, R? is H or Gy-Cig alieyl.
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in & Rurther embodimant of the sompounds of araup A and B, A is methyl, ethyl, or
isopropyl. -

In a further embodiment of tha compounds of group A and B, R is H.

In & further embadiment of tha compounds of group C, R® ia Ci-Cyq alkyl: Cs-Cyg alkenyl;
Co-Craatkynyl; Co-Cy cydloalkyl; aryl; Ci-Cialky-Q-C:-Csaliyl; gyano; nitro; halogen;
hydroxy; whansin each alkyl, alkeny!, alkynyl, cycloalkyd, aryi, or alkyl-C-aikyl iz opticnally
substituted with ane or mere R independently; two R® attached to the same carbon atom
may form a spiro system,

In @ turther embaodiment of tha compounds of group G, R® I8 Cy-Cyy alkyl; C4-CyoaliaiO-
Cy-Cealkyl; hydroxy; wherein alkyl, or alky-C-alkyl is optionally substituted with one or
mare R'? indapendently; wo R aftached 1o the same carben atom may form a spiro
sysiem.

In a further embadiment of the compounds of group C, R is C-Cyp alkyl optionally
substituted with one or mare R'2 indepandentty; two R aftached to the same carbon atom
miay form a spiro system.

In a turther embodiment of the compaunds of graup G, R® is Gi-Cqp alkyl,
In & further embadiment of the compounds of group C, R is methyi, athyl, or isoprogy)

Ir & further embadiment of ths compeunds of group A, B and &, A is C-Cyg alkyh $a-Cog
alkenyl; Gz-Grotkynyt; Cs-C; cycicalkyl; arvi; heteraaryl; cyano; halogen; hydraxy, nitro;
wherein 2ach alkyl, alkenyl, alkynyl, aycloalkyl, aryl, or hateraany is optionally substituted
with one or mare R® independentdy.

In a furthar embadiment of tha compounds of graup A, B and C, R* ig Ci-Cyo alikyl; C2-Cin
alksnyl; or CoCrpalkynyl wherein each alkyt, alkenyl, or alkynyl is optionaily substituted
with one or more R® ndependsntly.

In a further embodiment of the compounds of group A, B and C, R* s ©-Cqp alkyl

optionally substituted with ane ar more R® independently.
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In a further smbodiment of the compounds of graup A, B and C, R* is Cy-Cyg alleyl.
in a further embodiment of the compounds of group A, B and G, R*is methyl.

tn a further embadiment of the compounds of group A, Band C, R%is H; C1-Cua alkyl; Go-
Cio alkenyi; Cr-Cinalkynyl; G3-C- oycloalkyl: anyl; heteroaryl; wherein each alkyl, alkeny!,
alkynyl, cycloaliyl, aryl, or hetercany i optionally substituted with one ar more R’
independently.

In a further embodiment of the compounds of group A, B and G, R® is C,-Cyq alkyl or ard;
wherein aach alkyl or aryl is optionally substituted with one or more R' indepandently.

In & further embodiment of the compounds of group A, B and C, R® is H; C-Cip alkyl; Ca-
Coatkenyl; Co-Cop alkynyl; Co-Cs oycloaikyl; or aryl; wherein sach each alkyl, alkenyi,
alkynyl, cycloalkyl, or aryl is optionally substituted with one or more R'® indspendsntly.

In & furthar emBodimant of the compounds of group A, B and G, Rlis H; Gi-Cra alkyh; or
Co- Ty, alikenyl; wherein sach each alkyl or alkenyl is aptionally substituted with ons or

more R'® independenty.

In & further embodiment of the compounds of group A, B and G, B is B or Cy-Cyp alkyt
optionaily substituted with one ar mare R' independently.

In & further embodiment of the compounds of graup A, B and £, R®is K.

In a furthar smbodiment of the compeounds of graup A, B and G, R is Cy-Cyp alkyl
opfionally substituted with one or mare ' independently.

In 2 {urther embadiment of the compeunds of group A, B and C, R%is ©-Cyq alkyl.
In & further embodiment of the compounds of group A, B and ©, RYis methyl.
In a further emcodiment of tha compounds of group A, B and G, B is H; G;-Chy allyl; Co-

Cyp alkenyl; or Cz-Cipalkynyi, wherein sach each alkyl, alkenyl, or alkynyl ie optionally
substituted with ona of more R'™ indepandently.
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In a further smbodiment of the compounds of group A, Band G, A7 s C-Cig atkyl
optionally substiutec with one or more R"™indspendently.

In a further embodiment of tha compounds of group A, B and C, BT is C-Cy akyl.

In & further embodiment of the compounds of greup A, B and G, R is «OCHs.

In a further smbodiment of the compaunds of group A, B and C, R® is ary!.

'n a further embodiment of the compaunds of group A, B and C, RYis Cy-Cip alkyl; aryl:
ayano; halogsn; whersin each allkyl or any is optionally substitited with one or more B®
independently.

|n a further embodiment of the compounds of group A, Band G, R" is halogen.

In a further embadiment of tha compounds of graup A, B and C, R is C-Cyg alkyl; C2-Cie
alkenyl; Ga-Cio alkynyf; aryl; heteraanyi; cyano; halogen; hydroxy, nitro: wherein each atkyl,
alkenyl, allkyny, aryl, hetercaryl is opticnally substituted with one or more R®
independently.

In 2 furiher embodimert of e compounds of group A, B and C, R is ary; heteroaryl; or
hyelroxy wherein each aryl and hatercaryl is optionally substituted with ene ar more BF

independently.

In & further embadiment of the compounds of group A, B and C, A is phenyt, pysidy), or
pyrrolidinyl.

In a turther embodiment of the compounds of group A, B and ©, R™ is hydroxy.
In a further embodiment of the compounds of group A, B and C, R™ s halogen.

A funther aspect of tha vention Is a phammaceutical composition comprising, as an active
ingredient, at least one compound of ths invention or a pharmaceutically acceptable salt
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o prodiug o hydrate thereef together with a phamaceutically acceptable carrier or

diluent.

A further aspect of the invention is the use of a compound of the invention for the
mandfacture of a medicament for treating diseases that are associated with proteins
which are subject to inacthation by DPR-IV.

A further aspect of the invention is the use of a compournd of the invention for the
manufacturs of a medicament for treatment of metabslic disorders.

A further aspect of the invention is the use of a compound of the invention for the
manufacture of a medicament for bload glucose lowaring.

A further aspect of the invention is the use of & compound of the invention for the
manufasture of a medicament for treatment of Type | diabetes,

A futher aspect of the invention is the use of a compeund of the invention for the
menufacturs of & medicamant 1or the tregiment of Impairedt glucose tolerange (IGT).

A further aspeot of ths invention is the uese ot a compound of the invention for the
manutacture of a medicament for the treatment of impalired fasting giucose {IFG).

A further aspact of the inveriion is the use of a compouynd of the invantion for the
manufactitre of a medisament for pravantion of hypevglycemia.

A further aspect of the invention s the use of a compound of the Invention for the
manufacture of & medicament far delaying the progression of impatred glueose tolerance
{15T) to Type )l diabetes.

A further aspect of the invention is the use of a compound of tha invention for the
manutacture of a medicament for delaying the progression of non-insulin requiring Typa Il
diabetes to insulin requiring Type | diabetes
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A further aspact of the invention ie ths use of a compound of the invention for the
manufacture of & medicament for incraasing the number and/or the size of beta callz ina,
mammalian subject.

A further aspact of the invention s the use of a compeund of the invention for tha
manutacture of a medicament tor treatment of beta oall degsneration, in particular
apoptosis of beta eells.

A furtiver aspect of the invention is the use of a compaund of the invention for the
manufacture of a madicamant for the treatment of disorders of food intake.

A furthor aspeet of the invantion is the use of a compound of the inventien for the
manufacture of a medicament tor (ke treatment of chesity.

A further aspect of the invention is the use of a compound of the invention for the
manufacture of & medicament for appatite ragulation or induction of satiety.

A lurther aspect of the invention is the use of a compound of the invention for the
manufacture of 3 medicament for the treatmant of dyslipidemia.

A further aspact of the lnvention is the use of a compound of the invention for the
manufacture of & medicament for treatment of functional dyspepsie, in particular iritabfe
bowsl syndroma.

Afurther aspoct of tha invantion is & method for the treatment of tiseases or disorders
associated vith proteing that are subject to inactivation by DPP-IV, the method comprising
administering to a subject in naed thereof an effective amount of a compound of the
invention.

A further aspect of the mventlon is mathods of treating the above mentionad diseases, the
method comprising administering to & subject in need thereof an effective amount of a
compound af the Invention.
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The compounds of the pressnt invention may be prepared in the form of phamacautically
acceptable salts, espacially acid-addition salts, inchiding safts of organic adids and
mineral egids, Examples of such salts include salts of organia acids such as fermic acid,
turnaric acid, acetlc acid, propionic acid, glycolis acid, lactic adid, pyruvic aeid, oxaiic acid,
succinic aeid, malic acid, tavtaric acid, citric acid, benzoic agld, salicylic acid and the Tke.
Suitabte inorgaric acid-addition salts include salts of hydrechlzrc, hydrebramic, sulphuric
and phosphoric acids and the like, Further examples of pharmaceutically accepiable
inorganic or organic acid addition salts include the pharmaceutically acesptable salts
listed in Journal of Pharmaceutical Science, 66, 2 (1577} which are known to the skilled
artizan.

Alsn intended as pharmacsutically aceeplable acid addition salts are the hydrates which
the prasent compaunds are able te form.

The acid addition saits may be obtained as the direci products of compound synthesis. In
the alternative, the free base may be dissolved In a suitable solvent containing the
appropriate acid, and the salt isolated by svaporating the solvent or otherwise separating
the sait and soivent,

The compounds of this invention may form solvates with standard low maiesular waight
solvents using melhods known to tha skilled artisan.

Itis to be understoed that tha invantion éxtends to all of the stersc Isameric forms of the
claimed compaunds, as well as the racemates.

In the compounds of formula Il the konds in the B-ring may be unsaturated, such that the
Bing is & five-membered ¢r a six-mambarad carbozyclic or heteracyelic flng, which is
fully unsaturated.

In a preferred embodiment of the compounds of formula I, 0°, D* and at least one D7 are
present, and D1, T%, OF, D%, and each D® may indepsndeniily be a carbon, nitrogen,
oxygen, or & suifur atom, or C=0, or G=5, and

the honds n the B-ring ara unsaiurated, such that the B-ring is a five-mombered or & al-
membiared carbocyclic or heterocyclic ring, which is fuily unsaturated.

When a D-ring is present in the compounds of farmula I, the bonds in the R-ring are
preferably unsaturated, such thet the D-ring may be a five-membered or a sb-memberad
carboeyolic or heteroeyciic ring, which is fully unsaturated.
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In ths compounds of formula ll, each ny, s, may be one or two, independantly

n, s ana, and ny is twe, -

D' and D may be carhon atoms, D and one of the D® may be nitrogen atoms, and D
and the ather D may be C=0, or (=5,

the bonds in the B-ing may be uisaturated, such that the B-ring is a five-membarad

carbocydlic or heterocyalic ring, which is fully unsaturated,

in particutar, in the compounds of formula }, 1, is two and each of ny, Ny, nyis ons or two,
independently.

tn a specific embadiment of the compound af formula 1,

the B-ring is a benzene ring

sach ny, N2, is one ar twe, independsantly,

0, D*, and DF are absent, such ihat D' and O may sach be optionally subslituted with
ane R, independently.

Pharmaceutical compositions

In ancther aspact, the present mvention includes within its scops pharmaceutical
compaesiions compriging, as an active ingredient, at least one compound of the invention
which infribits the erizymatic activity of DPP-IV or a pharmaseutically acceptable saltar
pradrug or hydrate thereof together with a phenmaceutically acceptable carrier of dilueni.
Pharmacauteal compositions containing a compourdd of the invertion of the present
irvention may be prepared by conventional fechniques, e.g. as described in Remingtan; The
Science and Practiss of Phacrnacy, 18" Ed., 1995, The compositions may appear in
convantional forms, for example capsules, tablets, aerosols, solutions, suspensions ar'
topical applicalions.

Typical compositions inciude a compound of the invention which inhibits the enzymatic
activity of DPP-V ar a pharmaceufically acceptable besic addition salt or prodrug or
hydrate thersof, associated with a pharmacsubically acceplable excipiant which may be a
carrier or & diluent or ba diufed by a carrier, or snclosed within a carrier which can be In
tha form of a capsuie, aachat, paper or other container, n making the compasitions,
corwentianal techniques far the preparation of pharmacedtica compasitions may ba used.
Far example, the active compound will usually be mixed with a carrier, or ditad by a
carriar, or enclosed within a cairier which ray be in the form of a ampouls, capsule,
sachet, paper, or other container. When the carmisr servas as & diluent, it may be sofid,
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semi-solid, or liquid material which acta as a vehicla, sxeipient, or madium for the active
compound. The active compound can baadsorbed on & granular solid container for
axample in a sachat, Some examples of suitable cariers are water, salt solubions,
aleahois, polyethylene giycols, polyhydroxysthoxylated castor oil, peanut oil, alive cil,
gelating, lactose, terra alba, sucrose, dextrin, magnesium carbonate, sugar, cydodextrin,
amykese, magnesium stearate, talc, gefating, agar, pectin, acadla, stearic acid or lowar alkyl
ethers of celiulosa, silicic acid, fatty acids, fatly acid amines, fatty acid moneglycerides and
diglycerides, pentaarythritol fatly acid esters, palyoxysthylens, hydroxymethylcelluiose and
palyvinylpyrralidone. Simitarly, the carrier or diluent may include any sustained refsase
material known in tha art, such as ghceryl men or glycaryl di te, alone or

mixed with a wax. The tormulations may also telude wetting agents, emulsifying and
suspending agents, preserving agents, swaetering agents or flavouring agents. The
farmulations of the invention may e formulated so as fo provide quick, sustained, or
delayed releass of the active ingradient after administration to the patient by employing
procedures well known in the art.

The pharmaseutical compositions can be sterilized and mixed, if desired, with audliary
agents, emulsifiers, salt for influencing cematic pressure, buffers and/or colouring
substances and the like, which do not daletariously react with the active compounds.

The route of administration may be any routs, which efleciively transports the active
compaund of the invention which imhibits the enzymatie activity of DPP-IV to the
appropriate or desired site of action, such as oral, nasal, puimonary, buceal, sulidermal,
intradermal, transdermal or perenteral e.g. rectal, depot, subcutaneous, intravencus,
intraurethral, intramuscular, infranasal, ophthalmic solution ar an gintment, the oral route
baing preterrad,

' a solid carrier is used for oral adminisiration, tha preparation may be tabletted, placed in 2
hard getatin capswle in powder or peliet form or it can be in the form of a troche or lozenge. Jf
& liquid carrisr i5 usad, the preparation may be in the form of a syrup, smulsion, soft gelatin
capsuls ar sterlle injectable liquid such as an aquecus or non-aguacus liguid suspensian or
solution.

For nasal administration, tha preparation may ¢ontain a compound of the inventian which
inhibits the enzymatic activity of DPP-1V, dissolved or euspendad in a liquid earrisr, in
particular an aqueows camier, for asrasol applcation, The carrier may contaln additives sush
as solubilizing agants, 8.g. propylene giyool, surfactants, absorption enhancers sush as
lecithin (phosphatidyicholine) or ytlodextrin, or preservatives such as parabenes.
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For parenteral application, particularty suitable are injectable solutions or stispensions,
prefarably aqueous solutions with the active compaund dissolved in polyhydraxylated
castor oil

Tablets, dragees, or capsules having talc andior a carbahydrale carrier or binder of the
like are particutarly suitahle for oral application, Preferable carriers for tablets, dragess, or
capsules include laclose, com starch, and/or potalo starch. A syrup or elixit can be used
in casas where & sweetened vehicle can be employed.

A typical tablet which may ba praparsd by anventional tabletting techniques may contain:
Care;

Agtive compound (as free compound or salt thareof) 250 mg

Colloidal silican dioxide (Aerasil) & 1.5mg
GCelulose, microcryst. {Avicely ® 70 mg
Modified callulose gum {Ac-Di-Sol) & 75mg
Magnasium stearate Ad.
Coating:

HPMT approx. g mg
“Mywacett 9-40 T approx. 0.8 myg

*Acylated moneglyceride used as plasticizer for fim coating,

Tne compounds of formula | and formuga ! may be administersd to & mammat, especially
a human in need of such freatment, prevention, elimination, alleviation or amelicration of
the various ciseases as mantionad above, a.g. metabolic disordars, Typs !l diabstes,
hyperglycemia, impaired glucoss tolerance (IGT), impaired tasting glucase {IFG), bata cell
degeneration, apoptosis of beta cells, disarders of food intaks, obaaity, dyslipidemia, and
functicnal dyspspsis, in parilcular irvitable bowel syndrome. In particular, the compounds
of formula i or fermula il are contemplated 1o be useful for the prevention ar reatment of
Type Il diabetes. Furthermare, the compounds of formula | or formula || may be usaful for
blood glucose kwering, prevention of hyperglycemia, delaying the progression of
Impalred giucose telerancs to Typs i diabetes, delaying the progressian of non-nsulin
requiring Type Il diabetes ta inaulin requiring Typs Il diabetes, inoreasing the number
and/or siza of beta cells in a mammalian subject, or appetits regulation ar induction of
satisty. The mammal te be treated with & compaund of formula § or formula Il is preferably
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a hurnan, but may also be an animal, bath & domesticated anima, e.g. housahold pet.
and non-domesticated animal such as wildiife.

The compaunds of the invention are effective over a wide dosage range, For example, in
the treatment of adult humans, dosages from about 0.05 to abaul 1000 mg, preferably
from about 0.1 w0 about 500 mg, per day may be used. A most preferable dosags is about
0.5 mg to about 250 mg per day. in choosing a regimen for patients it may freduenty be
necessary te bagin with & higher dosage and when the condition is under control to
reduce the dosage. The exast dosage will depend upon the mode of administration, on
the therapy desired, form in which administered, the subject 1o be reaied and the body
waight of The: subjact to be treated, and the preference and experience of the physician or
vetarinarian in charge.

Generally, the compounds of the present invention are dispensed in unit dosage form
comprising from about 0.05 to about 1000 mg of active ingredient together with a
pharmaceuticaly aceeptable carrier per unit dosage.

Usually, dosage forms suitable for oral, nasal, pulmonal or transdermal administration
comprisa from about 0.08 mg to abeut 1000 mg, preferably from about 6.5 mg to about 250
mg of the compounds admixed with a pharmaceutically accepiable carrier or diluent.

The Invention alsc encampasses prodrugs of a compound of the Invention whichk on
administration underga chamical conversion by metabolic processes before becoming
active pharmacslogical substances, In genaral, such prodrugs will be functional
dervatives of a compound af the myention which are raadily convertible in vivo inio &
compound af the invention. Ganventional procedures for the selection and preparation of
suitable prodrug defivatives are described, for exampia, in "Design of Prodrugs”, ed. H.
Bundgaard, Elsavier, 1985,

The invention also encompasses aotive metabolites of a compound of the invention.

The preparation of the compounds of formuta | can be done in mady ways, The starting
materials are either known compounds or compounds which may be prepared in analogy
with the preparation of similar known compounds. A particularly tseful synihesis is
outined beiow.

Combination treatments
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Tha invention furthermore relates to the use of a cormpaund according to the present
nvention for the preparation of 8 madicament for use in the reatment of dabetesina
regimen which additionally comprises treetrnent with another antidiabetic agent.

In the present context the expraasion “anfidiabetic agent” includes compaunds for the
traatrgant and/or prophylasis of insulin resistance and diseases whersin insulin resistance
is the pathophysiological meshanism.

In one embadiment aof this nvention, the antidisbetic agent ia inaulin or GLP-1 or any
analsgue or derivative thergol.

In arcther embodiment ihe antidiabedic agent is a hypoglycasmic ageni, preferabiy an oral
hypoglycasmic agent.

Oral hypoglyeaemic ageris are praferably seiected from the group consisting of
sulfonylureas, non-suiphonylurea insuiin secretagoguss, biguanides, thiazolidinediones,
alpha glucasidase inhibitors, glucagon antagonists, GLP-1 aganists, potasium channel
openers, insulin sensitizers, hepatic enzyme inhibitors, glucose uptake modulators,
campounds modifying the lipid metabolism, compounds lowering faod intake, and agants
acting on the ATP-cependant petassium channe} of the B-cells.

Among the suttenylureas, tolbutamide, glibenclamide, glipizide and gliclazide are preferred.
Among the nor-sulphonylurea insulin secretagogues, repaglinids and neteglinide are
preferred.

Among the biguanides, metformin is preferred.

Among the thiazolidinadiones, roglitazone, rosiglitazone and ciglitazone are prefered.
Among the glucosidase inhibitors, acarbose is preferred.

Among the agents asting on the ATP-dependent potassivm channel ot the B-cells the
following are preferred: glibenclamide, glipizide, gliclazide, repaginide.

Examples from the literature of known compounds which are included in formula If are
listed in Table 1 along with their Bsiistein and CAS registry numbera. The synthesis
methods disclosad in these ratarences tor producing compounds of general formula 1t are
incorporated herein by reference.

Tahle 1

alistain ragletry
ucturs AS ragistry numeber
uMor
H
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Examples from the literature of the B-D ring systems of compounds of termula il shown

hete vith onjy methy! or aming substituents for simpiicity, Inaludes tha campounds shawn
in Table 2. Tha synthesis methods disclosed in the correspanding references for obtaining

these and structurally similar compounds are incorporated hersin by reference, Thess

compounds will enabie the skilled parsen to produce derived compounds within the scape

of fermula If by utilizing common general knowiedga and/or the synthasis metheds

gisciosed above.
Table 2
Struciure Bailstain Mumber CAS numbar
H S
N
A 1288 T4195-76-9
H
N
J\f} 4154 BYR5T-55-T
PG
Ok,
L =X '{N 5023
Al
oy
]
PN 5155 101257-84-0
f
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Methods for measuring the activity of compounds which inhibit the enzymatic activity
af CDZE/DPP-IV

Sunnary.

Chemical compounds are tested for their ability ta inhibit ths enzyms activity of purfied
CD26/0PP-IV. Brigfly, tha activity of CD28/DPP-IV is measursd in vitro by its gbilty to
cleave the synthatic substraie Gly-Pro-p-nitreanilida (Gly-Fro-pNA). Clsavage of Gly-Pro-
pNA by DPPHV liberates the praduct p-nitrcanilide (piA), whose rats of sppearancs Is
directly proportional to the enzyma activity. Inhibitian of tha enzyme actiity by specific
enzyme inhibtors siows down the generation of pNA, Stronger interaction betwsen an
inhikiter and the enzyme results in a slower rate of generation of pNA. Thus, the dagree of
inhibiticn of the rate of accumulation of pNA is a direct measwre of the strength of enzyme
inhibition. Tha accumulatian of pNA fs maasured spectrophotamstrically. The inhibition
congtant, Ki, far each compaund is determinad hy incubating thxed amaounts of enzyme
with saveral different concentrations of inhibitor and subsyate.

IMaterials:

The fallowing reagents and cells are commercially available:

Porcine CD26/DPP-IV {Sigma D-7052), Gly-Pro-phA {Sigma G0513).

Assay buffer. 50 mM Tris pH7 4, 150 mi NaCl, 9,1% Triton X-100.

Gly-Pre-phA cleavage-assay for CRIE:

The activity of purified CD26/DPP-IV ia assayed in reactions containing:

70 ul assay buffer

10 ¢l intiibitor o butfer

10 4 substrate (Gly-Pro-pNA fram & 0.1M stock solution in water} or buffer

10 ! enzyme or butfer

Reactions cantaining entical amoeunts of enzyme, but varying concentrations of inhibitar
and aubsetrate, or buffer as contrel, ars set up in pareliel in individual wells of & 96-woll
ELISA plate. The piats is inoubated at 25%C and absorbance is read at 405 nm after 60
min incubation, The inhibitor constants ara calcutalad by nonlinesr regrassion hyperbolic
fit and the result ls expressad as inhibition constant (K1) in nM.

Diakstes mode!

The Zucker Diabetic Fafty (ZDF) rat modsl can be used to investigate the offects of the
compounds of the invention on both the treatment and prevention of diabetes as rats of
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this sub-strain are initially pre-diabetic although develop sovers type 2 diabetes
charactarised by inoreased HbA1G levels over a periad of 6 weeks. Tha same efrain can
e usad i predict The clinical efficacy of other ant-diabetic drug types, For example, the
model pradicts the potency and limited cinlca! efficacy of thiazolidinadione insufin
senaitlser compounds.

EXAMPLES

A furthar detailed gescription of the invention s given with reference to the following
gxamples.

Preparative HPLC (Method At)

Column: Waters Radial compression solumn Frep NovaPak ¢18 25x100, plus a Waters
Prep NovaPak HR c18 25x10 precolumn, in a Waters PreplLC 25x100 comprassion
madulg housing. Buffer: linear gradient § — 85 % in 18 min, MeCN, 0.1 % TFA, flow rate of
45 mbimin. The pooled fractions ane sither evaporated to dryness in vaoue, or evaporated
irr vacuo unti| the MeCN is removed, and then frozen and fraeze dried.

Preparative HPLC (Method A2}

Cotumn; 1.9 x 15 cm Watere XTerra RP-18. Buifer: linear gradient 5 — 85 % in 15 min,
MeCN, 0.1 % TFA, flow rate of 15 mlimin. The pooled fractions are sither gvaporated to
dryness in vacuo, or evaporaiad i vacuo unhl the MeCN is removed, and then frozen and
freeze dried.

Preparative HPLC (Metfrod A3)

Column: Supeleosil ABZ+Plus, 25 cm x 10 mm, 5 sm. Sclvent A: 0.1 % TFAMY ater,
solvent B: MeCN. Elusnt composition: 5 min. 100% A, linear gradiemt 0~ 100% Bin T
min, 100% B in 2 min. Flow rate 5 miymin. The colmn is allowed to equiibeste for 4 min in
100% A before the next run,

HPLC-MS (Method B)

Column; Waters Xtarra idS C-18 X 3 mm id. Buffer: Linear gradient 10% - 100% in 7.5
min, MaGl, 0.01 % TFA, flow rate 1.0 mlfmin. Detection 210 nm {analog output from
diode array detector), M3-dstection ionisation mode APES, scan 100-1000 amu stap 8.1

amuw.
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56
HPLC-}S (Method G)
The following instrumentation was used:

« Sclex APl 100 Singls guadropale mags spectrameter
« Parkin Elmer Sertes £00 Quard pump

Parkin Eimer Serles 200 autosampler
Appiied Blosystems 785A LV detector
Sedex 55 evaporative iight scattering detector

The Sciex Satnple control software running on a Magintosh PowerPC 7200 computer was
used for the instrumeant control and data acquisition.

The HPLC pump was connacted ta four elusnt reservoiré containing:

Acetonitrile

Water

0.5 % TFA in water

0.02 M ammonium agelate

eqesx

The requitements for samples are that they contain aparoximately 500 ua/mi of the
compound 10 be analysed in an acceptable solvent such as methanol, ethanol,
acetonitrile, THF, water and mixtures thereot, (High concentratiohs of strongly eluting
solvents will interfore with the chromatography et [ow acetonitrile concentrations.)

The analysis was performed at room temparature by injesting 20 pL of the sampie
golution o the colurnn, which was eluted with & gradient of acetonitrile in sither 0.05%
TFA or 3,002 M ammonium aceleie. Depending on the analysis method varying elution
gonditicns wera used.

The eluate from the oolunn was passsd through a How splitiing T-connector, Which
passed approximately 20 pd/min (1/50) through approx. 1 m. 75 p fused silica capillary to

the APl interface of AP 100 spectrometer.

The remaining 1.48 mimin (49/50; was passad through the LV detector and to the ELS

A Valeo column switch with a Valeo actuator cantrofied by timed events from the purnp.
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detsctor.

Duting the LG-anatysis the detection data were acquited concurrently from the mass
speciremeter, the LV detector and the ELS detector.

The LC cenditions, detector settings and mass spectrometer setlings used for the different
mathods are given in the foillowing tables. -

Column Waters Symmetry Cia 3 mm x 150 mm

Gradient 5% - 90% acetonitrile in 0.05% TFA linearly during 16 min at 1
mbmin

Detection | UV: 214 nm L ELS: 40°C

Ms Experiment:  Start: 100 amu Stop: 800 amuStep: 0.2 amu
Dwel: 0.571 msec
Method: Seoan £84 times = 9.5 min

10 Analytical HPL.C {(Method D}
Column 2.4 x 20 om RP19. Buffer pH = 3.0 (HaPC:), Acetonitrile. Flow rate 1.0 mlimin. UV
detection. Merck Hitachi system.
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General piperazine synthesis procedure |:

The procedure is described in Synthesis; 3; 19B4; 271-274; Synthesis; 12; 1961; 860-G71.

Syrthesis: 10; 1982; B61-864. Synthesis; 4; 1991; 318-31¢

&
HEG-G
d ¥ S RHhot HG-0 A3,
HENWJLO" Steph A N—(o Sep B ohux_w?
Ra H % A g
Q 3] R3
—=  HN  NH ———a= HNCfNH
Step C Step
o
Siep A: Preparation of oxazolidine-2.5-dlane derivatives;
The amino acfd {25.6 mol) was slurded in THF (100 mi) phosgene (20% In taluene}
10 (3.05g; 30.8 mmol) was added. Tha reaction mixture was stirred at room tamperature for

15 haurs. The reaction mixture was evaporated in vacuo. The fitle compound pracipiated
as white arystals. The product was usad without any further purifisation.

15 The above axazelidine-2.5-diohe derivative (27.1mmol) dissclved in THF {50mi) was
added & slurry of glycine methyt sster hydrochioride (3.75g; 28.9 mmol} and TEA (7.4g;
73.3mmol} in DCM (S0ml) at 0°C. The reaction mixture was allowed o warm up‘ o room
temperature and was stimed for 15 hours. The mixiure was fillered [TEA,HCI) and the
reminisce was evaporated i vacue giving an ofl. The product was used without any

20 further purification.

Sten C: Preparation of piperazine-2,5-dions ¢erivatives

The abova (2-Amina-propionylamine) acatic acid methy! agter detivative {28.5 mmoal) was

slurred in xylens {200 mi) and refluxad (140°C) for 96 haurs. A crude blacklsh crystalline
Z5 material was filtared of. The crystals was recrystallisad from methanol and charcoal giving

the fitls compound as white crystals.
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Step O Proparation of piperazine derivatives

The above piperazine-2 5-dione derivativi (1.1 mmol) was dissolved in THF (100 mi).
LiAlH, was added in small partions under Np. The reaction mixture was stirred for 15
hours at 70 °C. Water was added dropwise until the mixture was white. K.COgwas added
until the mixture had a fiteratle consistence. The mixtura was filtersd evaporatad in
vacuo gving the tide compound as an oil,

General piperazine synthesis procedure li: )
Step E and F are describad in J.Ovg Cham. 50 {24); 1935; 4798-4799 while step D is as
desaribed abave.

Bac O

- KGO,
"'N\HLQH* iy A e
CER I
e H;. hep E H gy
a 3 A3
— o e ——=  w{ w

smp F b Step O

Slep E; Prepatation of t-Boc-dipeptide esters:

The t-Boc-amine acid (9.4 mmold was dissalved in dry DCM (25 m)) and 1-
hydroxybenzotriazol (9.6 mmol) and 1-ethyl-3-{3-dimethylaminoprepyficatbodiimide
hydrocheride (3.8 mmol} were added at 0-5 °C. Stiming was continwad for % hour ater
which the amino acid methy) ester hydrochleride (10.3 mmol} and TEA (10.7 mmol) were
added at 0-5 °C. The reactian mixtura was stirred at room temperature overnight. The
mixture was poured info 0,5 M potassium hydrogensuiphate (56 mi) and fitred. The
organic phase was isolated and washed with 10 % aquecus sodium hydrogencerbonate
12 % 20 mit and brine (1 x 20 ml}, dried cver magnesium sulphate and evaporated jn
vauco. The product was used without further purification. .

Step F: Preparation of 2.6-dikstoplperazines:

The t-Boe-dipaptide mathyl ester {11.6 mmol) was dissolved in tormie aeid (80 ml) gnd
stirred at room temperature for 2% hours. The solvent was removed at 35 °C under high
vacuum and the crude dipeptide ester formate was dissoived in a mixture of dry sec-butyl
akeohdl (24 mif) and dry olusne (12 mi). Tha selution was refiuxed for 2 hours. After
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5%

approx. ong hour the diketopiperazine start fo crystallizs out of the hoi reaction. The
reaction mixture was coolad to 0-5 °C and the white crystals of disiopiperazine was
igolatad by filtration.

& Abbreviations

ocm Cichlorormethane
DIEA Ditsopropylethylamine
OMF Rimathyiformamide
DMSQ | Dimethyl sulfoxide

10 HOAc | Acetic acid
MeGCN | Acatonitrile
TFA Trifluorcacetic acid

THF Tetrahydrotfurane
™a Tetramathylguanidine

5
General pracedure (A)
C f H,C i 'R‘
HiC. m, Bi-x Gy
¥ Lo —— } T »x
[v) 1:4 3] Step A oy N
CH, CH,
r( )n
H-N "N-H
(! ) o §
R Mooy N,
T e i
D o ] \.-I( )n
CH, "
20

R, A%, ¥ and n are defined as in formula 1.

Steg A;

8-Chilora-1,3-dimathyl-3,7-dihydre-purine-2,6-diohe (Avocade, UK} {0.2g; 0.93mmol) and

the aryvimethylhalogenide (0.83mmol) K50, (0.257g; 18,6mmol) and DMF {5ml) is mixed
25 in a scintillations vesset {20m). The vasselg are carafully sealed and the reaction mixturas
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are shaken for 121 hours at 100 C°. After cacling, brine (Sm) and ethyl acetate {5ml} is
added. The reaction mixtures are shaken for 10 houre. The athy! acstate phase is
decanted io a new scintillations vesssl, The water/DMF-phase is then axiracted with DCM
(Sml). The DCM and ethyl acetste phaae are combined and svaporated it a epeedvac.
The residue is usad without any purification in the next step.

Step B:

8-Chilore-T-[aryimethyl} -1,3-imethyl-3,7-dihydro-putine-2,B-dione derivative (50 mg,
-0.15 mmol} is gissoived in methoxyethandf {1} in a 4 ml scintilation vessel. The
plperazine derivative {0.235mmol), and TEA (32mg; 4341 0.31mmel) are added, The
vossels are sealed carefully and shaken for 7 days at 100 C°, The reaction mixtures are
evaporated in 2 speedvac. Each vessel is added methano! {iml}, and 1N HCI (0.5 ml),
shaken for 10 hours and eveporated in a speedvac. The samples are purified by prep.
HPLC {Method At).

The purified compeounds are analysed by LO-MS.

BGenarat procedure (8)

9 H T R o |
Hey N R ., N RE-X RE, r
S E et —— o L — NJHI’}—X
i Step A oy N Step 2 0'*!\1 N
4 A &
)
At Peen
{ e o
Ay
— -
S G ow

/', /% B R, X and n are defined aa in formuia .

Step A

The starting material 3-benzyl-8-broma-3,7-dhydro-purine-2,6-diona or 3-mathyl-8-bromo-
3,7-dihydro-purine-2,6-dione {16 umol is dissolved in a mixture of DMF and DIEA (3%
DIEA, 250 pL). Substitulen benzyl bromide ar other alkylating agents {18.8 umal, 1.05

25 equiv) sra dissolved in DMF (100 4L) and added. The mixture is heated to 85 °C for 2h.
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Step B

Alkyiation reagent %X (32 umol) is dissalvad in DMF {100 pf) and added to the above
reaction mixture, iollowed by & solution of TMG in DMF {1.16 mi TMG diluted to 5.8 mi, 48
ul). The mixture is kept at 65 °C for 4h,

Step C

Liamine (200 umal} is disselved in a mixture of DMF and DIEA (3% DIEA, 200 pL) and
added 1= the above reaction mixture. The reaction iz kept at 65 °C for 1-4d.

Samples are nautralized using HOAG (20 wl). The epjvent is evaporated and the reeidus e
dissolved in DMSOM,C (4:1, 509 41) and purified oy HPLG (Method A3).

General procedure (C)

Stap A
The first reaction step is identical to Step A in general procedure {A)

Ster B:
8-Chloro-7-{aryirethyl} -1,3-dimethyi-3, 7-dibydro-purine-2 6-dicne darivative (1 eg.).
piparazine {3 eq.) and TEA (5 2q} is heated n an appropriate solvent in a closed vessei in
a micro wava oven {CEM MARSX microwave instrument. Magnstron frequency: 2456
WHz. Power Output: 1200 Watt.) at 150°C for 4 hours. The reaction mixtwre is cocled and
evaporated fn vacpo. The remaining oif is purified on a sfiica gel column with DCMAMeOH
(3:1) as eluent, giving the fitls sompound as an oil. The oil may be dissolvsd in iDCM o
afford the hydrochloride salt upen eddition of hydrochioride in ether. Alternatively, the
sampies may be purified by prep. HPLC (Method AR). The purified compounds are
analysed by LO-MS. !

Al reactions are performed in tlosed vessels: XP 1500 Plus Vessel set; at & given
temperature in an apprepriate scivent. Normally selvents like MeOH; ELOH, iPrOH; H20;
DMF and DIMS0 are used.

General procedure (D)

Step A
The flrat raaction step is identical to Step A in general procadure (A}

Step B:
&-Chloro-7-taryimethyl)-1,3-dimathyl-3,7-dibydre-purine-2,8-dione darivativa {1.64

JP 2004-502690 A 2004.1.29
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memol), amine {239 mmol} and potassium carbonats (2.4 mmod) was heated in DMF (30
ml} at 100 °C for § haurs. The reactiori mixture was cooled to room temperature and
tiitared. The fillrata was avaporaied [o dryness it vacte and the residue was purifisd on a
sitica gel column (Eluent! Ethyl acetate/Methanal/ Triethylamine (S0:1(:2)) giving the pure
hase. The hydrochlorids salt may be prepared by dissolving the base in isopropanc] and
agding hydrogan ohloride in disthyl ether 1o the solution,

General procedurs (E): Proparation of 6-cubstituted-[1,4l-diazepanes

P 1o NaH — LitH,
—H0 2 AR Bt Tl THF *
—ar

— 1

o L=} o] [}

Fama H —
i Y 'WH

—_
R

4 4-Dibenzyl{1,4]diazepane-5,7-dicre is converted to the Na-salt In THF with NaH as
base, and reacted with the R®-X alkylkating reagent e.¢. henzyl bromide, at room
temperature. The product 8.q. 1,4,6-Tribenzyl-{1 4jdiazepans-5,7-diane i reduced to the
1,4,6-Fribenzyl{ t 4]diazepane by treatment with LAIH4 in THF at elevatad temperatora.
The N-kenzyl groups are removed by catalyite hydrgenation in EIOHIAGON (1:1), using
PdIC as catalyst.

Example 1 .
7-Benzyl-8-(6-hydroxymethyl-[1,4ldiazepan-1-yl) -1, 3-dimethyi-3,7-dibydropurine-2,8-
dicne, TFA

HE ljrgjﬁg:‘zm
S,
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: Precaration of 1 4-dibeneyl-[1,4|diazepans-6-carboxylic acid. Na-salt (1A
N,N-dibenzylethylenediamine (4.8 ral, 2008 mmol) was dissolved in toluena (200 mi},
triethylaming (8.94 mi, 4.5 mmal}, and methanct (20 mi} ang 3-brome-2-
bromomethylpropionic acid (5.12 g, 20.8 mmol} was added. The reaction mixturs was
heated 0 refiux for 24 hours. Tha solvenis wers evaporated and the remalning was
redissoived in watar (150 mi} and ethyl asetate (150 mi}. The aquoous layer was acidiffed

with 8N hydrochloric acid untit pH=2, and the layers ware sagarated. The aqusous layer
was washed with sthyi acetats and then 10% aguecus sodium hydrodde was added unii!
pH=12, The aqueaus layer was washed with 4 x 130 mi of athyl acetete, and then
avaporatad to dryness. The remaining was suspended in ethyl acetate (200 ml) and dry
methianol (20 mi) and salts was filtered aff. The mather lquor was eveporatad and purilied
by ghromatography on silica, using 1035 methanol in dichloromethane as the gluant.
Fractions containing the product were evaporated, to afford 5.08 g of 1A as an yeliow
foam in 70% yisld. '

H-NMA (CDCly): 57.31 (10H, m); 3.78 (4H, m); 8.18 (4H, m); 2.81 (3H, m); 2.56 {24, m).
HPLC-MS (Methad B): m/z = 325 {#M+1); Ry = 1.55min.

Step B: Preparation of (1 4-dienzvi-[1.4]diazepan-6-viimethanol (18

The sodium salt of 1,4-dibenzyl-{1,4]diazepane-5-carboxylic acid (1A) (2.36 g, 6.81 mmol)
was dissolved tn dry tetratiydrofuran (S0 ml) under a nitrogen atmospheve and lithium
aluminium hydride {0.50 g, 13.6 mmol} was added. Tha rzaction mixture wag stirred at
room tamperatwre for 2 hours and then quenched with water until effervescence ceases.
Ethyl acetate (200 mf) and sclid potassium ¢arbonate was atded undl & whits suspension
appeared, and the mixture was allowed 16 stir for half an hour, The suspension was
fierad through celite, which was washed with 3 x 50 mi of ethyl acetata. Weter (00 mi}
was added and the agueous layer was axtracted with 3 % 200 ml of ethyl acetate. The
combined orpanic layera wers washed with brine and dried ovar sodium sulfate. The
solvent was evaporated o afford 2,08 g of 1B a3 an yellow oil In 97% yield.

"H-NMR (CDCL): §7.28 (10K, m}); 3.61 (4%, s} 3.65 (2H, d): 2.89 (2H, dd); 2.78 {2H, ad);
2.57 (4%, m); 1.93 (1H, m}).

HPLC-MS {Mathod B): mvz =811 (Ma1); By = 1.24 min,

Step. C: Proparation of ([1.4ldiazepan 8 ylimethanel (18]
{1,a-Dibanzyl-[1 4idiazepan-6-yiimathanal {1B) {1.02 g, 3.28 mmol) was diesalved in
ethanct (50 mi) and acetic acid {8 mi) and palladium, 10wt.% on adtivated carhon (0.2 g)

JP 2004-502690 A 2004.1.29
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was addad. The mixture was hydiogenated on a Parr apparatus at 45 psi, for § days, and
tittered twice. The salverts were evapoiafed and the cruds product was dissolved in vater
(£ ml) and saturated patassium carbonate was added untif pH=13. The aquedus layer
was washad with 4 x 10 mi of ethyl acetate, and water was evaporated. The crude
product was pusifisd by preparative HPLG (methad A1; Ay = 2.27 min.} to afford 5.3 g of
1G Including petassium carbonate &alt.

HPLC-MS (Method B): m/z = 137 {M+1); Py = 0.33 min,

Step D; Preparation of 7-benzyl-8-{8-hydroxymethvi-1 4ldiazepan-1-yl) -1,3-dmethyl-3,7-
dihydropuring-2,6-gione, TEA (1}

([1 4/Diazepan-6-yijneinanol {1C} including potassium carbonate salts {ca 1 mmol) was
suapendad in dry DMF (200 mi} and 7-benzyl-g-chiore-1,3-dimethyi-3,7-dihydro-puring-
2,6-glane {19%.9 mg, 0.658 mmof} and potassium carbonate (453 mg, 3.26 mmol) were
added. The reaction mixture was stirred at room tamperatura for 24 hours, heated to 60°C
for @ hours, heated 1o 25°C for § hours and heated to 120°C for 2 hours. The suspansion
was gllowed to cootto roorm tevparature and white salts were filtered off. The filirate was
evaparated and purifieg by chrematagraphy on silica, using 5% methanal in
dichloromethane as the eluent. Fractions containing the preduct were evaporated and
putified by preparative HPLG (method A2; By = 2.52 min.) to affard 8 mg of the fitle
compound as an yellow Gil in 1% yield.

TH-NMA (MeOH-db): 57.30 {3H, ) 7.14 (2K, 9); 5.53 {2H, 5); 3.80-3.05 (16H, m); 2.09
{1H, m). HPLG-MS {Method B} M7z = 399 (M+1); A= 1.75 min.

Example 2
7-Benzy-8-(8-hydroxy-{1,4]diazepan-1yl) «1,3-dimethyl-3,7-dihydropurine-2,6-dions. TFA

Sy

Step A Praparation of 1.4-dibenzyl{1.4ldigzepan-6-

AN-dibenzylethylenediamine (4.9 ml, 20.8 mmel) was digeolved in taiuens {200 mi),
tricthylaming (8.84 ml, 64.5 mmof), and 1.3-dibromo-2-propanct {4.53 g, 20.8 mmol} was
added. The reaction mixture was heated to rafluy for 4 days. The solvents were
evaporated and the remaining was redissolved in water (150 ml) and sthyl aceiats (150

JP 2004-502690 A 2004.1.29
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ml). The aguaous laysr was acidified with BN hydrachloda acid until pH=2, and Ihe layers
were soparated. The aqueous [ayer was washed with 3 x 100 ml of othy! acetate and the
combined organic material was dried with sodiurn sulphate, filtered and the sclvent was
evaporated. The crude product was purified by chromatagraphy on silica, using 5%
methanol in dichloremethane as the eluent. Fractions containing the product were
evapurated, to afford 2,59 g of 2A as an yellow oll In 53% yield,

"H-NMR (MeCH-d,): §7.30 {10H, m); 3.81 {1H, m); 3.67 {4H, s}; 2.80 (2K, dd}; 2.74-2.60
(BH, m}. HPLC-MS {Method B): mriz =287 (M+1); Ry = 1.49 min.

Step B; Preparation of {1 4]diazepan-6-of. HOAz (28]

1,4-Dibenzyl{1.4]diazepan-G-ol (24} (873 mg, 2.95 mmol) was hydrogenated for 21 days
as described in example 1, step C. The reaction mixture was fitered twice, and the
solvents were evaporated to afford 420 mg of 2B, as yellow crystals in 60% yield,
'H-NMR (MeOH-ch): £4.07 (1H, m); 361 (1H, m}; 3.27-2.98 (8H, m}; 1.82 (6H, s}, HPLC-
M3 (Msthod Bz mvz =117 {M+1); Ry = 0.368 min.

Step C: Preparation of 7-Benzyl-8-

dibwdropurine-2.6-dione. TEA (3)

[t .4]Diazepan-G-ol acetate {2B) {115 mg, 0.4¢ mmal) and 7-benzyl-B-chiora~1 S-dimathyl-
3, 7-dlhydrepurine-2,B-dione (100 mg, 0.33 mmal) werg dissolved in 2-propanal {20 mi
and trigthylamine (0,66 ml, 4.6 mmol) and the mixture was subjected to micra waves
(150°C, & bar, 300 W, & hours). The selvents were avaporated and the remaining was
redissolved in dichkaromethane (20 ml) and water (20 mi). The aqueous layer was
acidified with potassium hydrogen sulfate umtil pH=2. Tha aquecus layer was separated
and aqueous sedium hydroxide was added until pH=12. The aqueous layer was sxtractsd
with 3 x 59 ml of dichloromethane, and the combined organic matarial ware added excsss
trifluorcacatic acld, and evaperated, to afford 123 mg of the litie compound as & brown oit
in 75% yleld.

THNMR (MeQH-cl)t 57,31 (3H, m); 7.14 (2B, m); .58 (2H, s); 4.23 {1H, m); 5.27-4.02
{14H, m). HPLC-MS [Method B): m/z = 385 (M+1); By = 1.52 min.

JP 2004-502690 A 2004.1.29
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Example 3
7-Benzyl-§-(3-hydroxymeihyl-{1,4]dlazspan-1-yl) -1,3-dimathyl-3,7-dinydropurine-2, §-
dione. TFA

AR

O“V}I

Step A: Preparatiol 1.4-dibenzyl{1.4ldlazepane-2-carl lic acid methyl ester (3A

N, M-Dibenzylpropang-1,3-diamine {Sandstroem, J. ot al, Tetrahadron; EN; 34; 1978; 371-
378} (2.0 9. 7.86 mmol), methyl 2,3-dibromeproplenate (1.28 mi, 7.86 mmol), and
potassium carbonate {2.17 g, 15.72 mmof} wers dissolved in dry dimethylformamide (125
mi} and mathanal (20 mi) and the mixtura was heated to reflux for 6 days. The reaction
mixture was allowed to cool to room temperaturs and water {200 mi} and ethyl acstate
(200 ml) were added. The aqusous layer was exiractad with 2 x 200 ml of ethyl acetate,
and tha combinad organic laysrs were dried with sodium sulfate, filtered and the solvant
was evaporated. The cnide prodiict was purified by chromatography cn silica, using a
mixture of ethyl acetale and hepianst:6 as the sluent. Fractions containing the product
ware evaporated, to afford 180 mg of 3A as an clear oif in 7% yiekt.

*H-NMR (CDCL): 47.28 (10H, m); 3.71 {3H, 5); 3.62 (4H, ), 3.33-2.51 (7H, m); 1.74 (2H,
). HPLG-MS (Methad B): mvy = 338 {M+1); Pl = 2.76 min.

&tep B: Preparation of (1,4-dibenzvift 4/diazepan-2-yl} -mathanal (38

1.4-Dibenzyl{1 Ajfiarepane-2-carboxyiic acid methyl ester {34) {180 mg, 0.52 mmol} was
reduced and purified by the method dascdbed in exarnple 1, step B, to afford 189 mg of
3B 35 an ysliow oit in 100% yield,

"HMMR (CRCL): 4 7.81 (10H, my; 3.87 (2K, dd); 3.62 (2M, s5); 8.43 (2H, d); 3.08-2.43 (7H,
m); 1.74 (2H, m). HPLC-M3 (Method B): mve =311 (M+1}; Ry = 1.54 min.

Step C: Pieparation of {[t.4]d an-2-ylimethanot. HOAG (3C;

{1.4-Dibenzy!-(1 4|diazapan-2-ylimethancl was hydragenatad for 20 days g= described in
sxampie 1, st2p . The reaction mixure was filteved twice, and the solvents were
evaporated, The crude product was crystallized from dry dichicromethare and diethy!
ether to afford 62 mg of 3C, as white crystals in 48% yield.

TH-NIR (MeOH-da): 53.65-2.80 {9H, m); 1.93 (BH, s); 1.27 (2H, m}. HPLC-MS (Msthod
By m/z =131 (Mi+1); Ry = 0.28 min.

JP 2004-502690 A 2004.1.29
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ditwdropurine-2,6-dione. TFA (3)

(F,4]Diazepan-2-yl)mathanol acetate (3C) (G2 mg, 0.25 mmol} and 7-benzyl-8-chlaro-1,3-
dimethyl-3,7-diwdropurine-2 8-diene (60.3 mg, 0.17 mmol} was subjetted to micro waves
{150°C, 11 bar, 300 W, 12 haurs) as described in example 2, step C. The solvants ware
avaporated and the crude product was purtiied by preparative HPLC (method A2; R,
6.90 min.) to afford 8 mg of the title compound as an yellow il in 12% vield.

HPLC-MS {Methed B): m/iz =368 (M+1); R = 1.78 min.

Examgle 4 (General precadure (A}
7-Benzyl-1,2-dimethyl-8-pinerazin-1-yI-3,7-diydropurine-2, 6-diona, TFA

Z-dihvdropurine-2,6-cione (4A):

8-Chloro-1,3-dimethyl-3,7-dihydro-purine-2, 6-diane (2.0, 9.3mmal) was dissolved in DMF

(50 mi) K005 (2.57g, 18.6mmel) and benzyi bromide {1.75g, 10.83 mmol) were added and
the reaction mixture was stirred for 15 hours et room temperatura. The reaction mixture
wes svaporated in vacuoe the residus was dissolved i DCM:HQ (1:1) (100 m) the water
rhase was extracted with DCM {50mi) the combined organic phase was diied with MpSC,
filtersd and evaporation gavs 4A a5 a whits ciysialing compeund. Yield: 2.92g. Mo:
148,7-147,1°C, .

*H-NMR (CDCly): §7.2-7.4 (m, 5H); 5,15 (s, 2H}; 3.55 (s, 8H); 3.4 (5, H).

BC-NWMR (COCL:): 5 154.8. 151.6; 147.7; 189.1; 135.3; 128.3; 128.8; 128.4; 108.1; 46.6;
30.2; 28.5.HPLC-MS (Method B): M+1= 305; B= 1,9 min.

HPLG {Msathod D; MeCN: buffer :1} R=7.19 min; purity:- 99%.

Step B: Preparation of 4-{7-Benzy-1,3-dimethivl-2.6-dicxe-2,3.4,5-tetrahydro-1 Hpurine-8-
1) -piperazine-1-carboxvlic acid tert-butylate (4B):

7-Benzyl-B-chiorm-1,3-gimeathyi-3,7-dihydro-purine-2,8-dicne {4A) (1.0 g, 3.3mimel) was
dissolved in sthanoi (30ml) pipetazine-1-carboxyic acld ter-butylate (0.73g, 3.9mmol)
and TEA (0.86g, §.7mf, 5.6mmaol) wers added and the reaction mixture was heated for 72

JP 2004-502690 A 2004.1.29
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hours at 120 C° in a sealed vesssl. The reaction mixiure was evaporated and the
rernaining oil was purified on & shiica gel Salumn using {DCM, MaDH} (38:1) as eluent
giving 0.93g of 4B as a yailow oit. Yigkl; 62%.

HPLC (Mathod D; MeCN: buffer 1:1) Re= 13,15 min: purity>96%.

Re=13.15 min. > 36 % purity (Method O: MaGN: buffer (1:1) pH = 3 HyP0,)

HNWR (CDCl): 57.2-7.3 {m, 5H); 5.4 {3, 2HY; 3.5 (3, 9H); 8.45 (m, 4H); 3.35 (s, 3Hy; 3.1
{m, 4H}; 1.5 (s, 9H],

MIC-NMR (CDCL): 5165.0; 158.4; 161.3; 154.8; 147.8; 156.9; 129.1; 128,8; 128.2; 127.1;
105.3; 80.4; 50.6; 48.9; 43.9 {broad}; 30.0: 28.7; 28.1.

4-{7-Benzyl-1,3-dimethyl-2 6-dicko-2,3,4,5-tetrahytro- 1H-purine-9-v -piperazins-1-
carpoxylic acit tart-hutylate (48) (188mg, 0.41mmal) was dissalved in TFA (10ml). The
reaction mixture was sHrved al room temperature tor 2 hours, The Mixitre was svaporated
#1 vacue. The remaining ol was llised from acetana/ather, The titte compeund was

isciated as the white TFA salt 170 myg, Yield: B5%. Mp: 217-19C° decomposes.

HPLG (Method O; MeCN: buffar 1:1) = 2.98 min; purity » 99%.

TH-NMR {CDCl): §7.5-7.4 {m, 5H); 5.4 (s, 2H); 3.45 (s, 3H); 2.4 (broad d, 2H); 3.15
(broad d, 2H); 3.05 (s, 3H). HPLC-MS (Mathod B): avz = 366 (M41); R, = 1.699 min; TIC
area= 100%

Example § {General procedure (A))
1,3-Dimnetwl-7-(4-methylbenzyi) -B-piparazin-1-yl-3,7-dihydropuring-2,6-dione. HCI

Hia, FQ’.
¢L§[?W_)"
oHy

25 HPLC-MS (Methad C) miz= 368 (M+1); R= 1.318 min.

JP 2004-502690 A 2004.1.29
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Example 8 (General procedure (A))

3-(1,3-Dimethyl-2 -dioxo-8-piperazin-1-yl-1,2,3 8-etrahiydropurin-7-yimeihyl) benzonitriie.

TFA
P

B, f%[ p=ay
el
AL
&,
HPLC-MS {Method C) mrz= 380 (M+1); B = 1.22 min.

Example 7 {General procedure {A))

2-{1,3-Dimethyl-2,6-dicxo-8-piperazin-1-yi-1,2,3,8-tetrahvdropurin-T-yimethy() benzoniriie.

TFA
Y
”s“w&N a
N P
&y

HPLC-MS (Methed C) m/z= 380 {(M+1); Ry = 1.1B min.

Example 8 (General procadure (A)]
1,3-Dimethyl-7-(1-phenylethy) -B-piperazin-1-yl-3,7-dhydropurine-2,g-dione. TFA

HE fk 7
WC*NjI S e
PRt E

cH,

HPLC-MS {Method C) nvz = 388 (M+1}; By = 2.47 min

JP
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Example 3 {General procediure (A}
7-(2-lodebenzyl) -1,3-dimethyi-8-piperazin-1-y-3,7-difydropurine-2,8-thone. TFA

Hﬂc‘NﬁI r@\
5 2
CH,

HPLC-MS (Method C) mvz = 481 (M1 By = 1.43 min,

Example 10 {General procedure (A))
1,3-Dimethyl-8-piperazin-1-yl-7-(2-triflusrometnylbenzyl) -3,7-dihydropurine-2,6-dione.

TFA
r
F
P
M N
A [ A0 e
e

CH,

HPLC-MS {Method C) myz= 423 (M1}, £ = 1.44 min.

Example 11 {General procedure (A}
1,9-Dimethyi-7-naphthalen-t-yimethyl-8-plperazin-1-yl-8, 7-dihydropurine-2,6-dione. TFA

(2

3 A

%C\N)EN —
o éHI L

HPLC-MS (Methad G) myvz = 405 {(M+1); Ry = 1.55 min.

JP
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Exampie 12 {General procedure [A)}
1,3-Dimathyl-7-naphthalen-2-ylmethyl-8-piperazin-1-yl-3, 7-dinydropuring-2,6-dione. TFA

5 A
o}
Haclijt}_ —
. H
oy A
CH,
HPLC-MS (Method C) mvz = 405 (M+1); R, = 1.51 min.

Example 13 (General procedure (A))
7-(3-Bromobenzyl) -1,3-dimathyl-8-piperazin-1-yl-3,7-dihydropurine-2,8-diong. TFA
Br

9 r(ﬁ
H,C\NJIN
e
D)\,;‘ e,
cH,
HPLC-MS (Miothod C) vz = 434 (M+9); R = 1.33 min,

Example 14 (Gensral procadura (A))
7-Benzyl-8-{3-isopropylpiperazin-1-yl) -1,3-dimethyl-3, 7 <dthydiopurine-2,6-dlone. HGI

Ha‘j,\j:[bij aw

The piperazine moiety was prepared according to the general proedure for praparation of
piperazine derivatives.

*HNMR (GOCI): 57.1-7.4 {m; 5HY; 5.4 (s; 2H); 3.55 {5; 3H); 3.35 (= 3H: 3.3 {5 br; tH):
2.8-3.05 {m; 3H); 2.85 (5; 1H); 2.45 (dt, 1RY, 2.4 {s bry 1H); 1.5 (p; 1H); 0.9 {d; 2H); 0.75 (d;
3H). PC-NMR (CDCI): S157.17; 154.98; 152.12; 148,16, 137.12; 129.15; 128.07; 126.94;
105.33; 80.88; 54.84; 51.04; 42.08; 45.90; 31.42; 30.12; 2817 19.21; 19.08.

JP 2004-502690 A 2004.1.29
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Example 15 (Seneral procedure (C))
7-Benzy\-8-{1,4]diazapan-1-yl-1,3-dimethyl-3,7 -dihydro-purine-2 8-tlone. TFA

Hih
I N ok

QJ\ ,{>— L
Lrry

HPLC-MS {Method B): mvz = 389; R, = 1,75 min. TIC area= 100%

Example 16 {General procedure (C)
1,3-Dimsthy!-7-(2-0x0-2-pyralidin-1 -y-zthyl) -8-piperazin-1-yi-3, 7-dihydra-purine-2,6-
dione. HCI

e (0,
o A\NW L}—N\—/NH
&,

HPLC-MS (Mathad BY: sz = 376; R, = 2.86 min. + 0.47mim; Area; 47+53%

Example 17 {General procedure (C))
2-(B-[1,4)Dirzepan-1-yl-1 3-dimethyl-2,6-dhoxe-1,2,3.6-tetrahydro-purin-7-yimethyl) -
benzoniile. HCI

=
H;\Nj\,N\
Iz~
gt L
TR,

Etop A

2-{8-Chlore-1,3-dimethyl2,6-dloxo-i ,2,3,6-tetrahydropurin-7-ylmethyl) benzanitrile (0.5g,
1.5 mmol) and homopiperazing (0.45g, 4.5mmol) and TEA (0.77ml; 7.5 mmel} was heated
in 2-propanc! in a closed vesssi in & micro wave oven at 180°C for 4 hours. The raacticn
mixturs was evaporaled in vacuo. The remainlng cil was purified on a silica gel calumn
with DCMAMEOH (3:1) a5 efuent, giving the fitlz cormpound as an gil. The ofl was dissolved

20 in DCM (2 mi) and hydroshloride in ether was added. Yield 632 mg whita crystals. Mp:

{60.8-162.3°C.

JP 2004-502690 A 2004.1.29
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'H-MMR {MeOR-0;): 87.76 (dd; 1H); 7.65 (dt; 1H}, 7.4 {t; 1H) 7.1 (d 1H); 5.65{s; 2H);
3.65-3.65 (s 2H}; 8.5 (s; 3H): 3.2 [8; 3H)] 8.1 (1; 2H); 2.9 ( 2H); 1.9 (LY 2H).
Example 18 (Ganeral procedure (C})
8-M 4l0iazepan-1-yl-7-{2-icdo-benzyl) -1,3-dimathy!-3,7-dihydro-purine-2, B-dions. HGL

(AN N
7
a0y
o7 NN
CHy

"H-MMR (CDCl): 57.85 (& 1H); 7.25 (K 1H); 6,85 (. TH); 5.45 (5; 2H): 3.55 (s: 3H); 3.35-
3.6 {m; 2H); 3:35 (s} 3R); 2.7-3.1 (m; 8H); 1.76 [rn; 2H}

Example 18 (Ganeral pracedurs (A))
7-{2-Diflucromethoxy-benzyl) -1,5-dimstnyl-8-pipsrazin-1-yl-3, 7-difiydra-purine-2, 6-dione.
TFA

F

F

G
i r©

.. J‘j:
= It

| %—N MY
oéw SN

Gy
HPLC-MS {Method B): miz= 421; R, = 3.72 min. arear100%
Example 20 {Genetal procedure (AN
7+(2,3-Dimsthoxy-banzyl) -1, 3-dimethyl-8-piperazin-1-yi-3,7-difydro-purine-2,6-giong.

TFA
DPHa -CH,

oL O
CH,

HPLC-MS (Mzthod B): m/z=415; R, =3.65 min. arsa’ 100%.

JP 2004-502690 A 2004.1.29
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Example 21 {General pracadure {A))
1,3-Dimethyl-B-piverazin-1-yl-7-{2 tifluoromathoxy-benzyt) -3,7-dihydro-purine-2,6-dlons.
TFA

E
=
cy

i r@

%*~%[ am
B
I h}— H
pare®,

CH,
HPLC-MS (Method B): m/z= 439, Ry = 2.75min_artea 90%
Exampie 22 {General procedure [A}}

1,3 Dimethyl-8-piperazin-1-yl-7-(2-trifluoromethytsulfanyl-benzyl) -3,7-dihydre-purine-2,6-
dione. TFA

F
F}ﬁ—F
s,
i r@
”=c*ujt[ —
o e
PN
o,
HPLG-MS (Method B): mvz = 455; R, = 4.17 min, area 89%

Example 23 (Genoral procedure (A))
4-(1,3-Dimethyl-2,5-diexo-8-piperazin-1-yi-1,2,3, G-tetrahydro-purin-7-yl} -butyronitrile. TFA
=N

]
H
&,

HPLC-MS (Method B): vz = 332; Ry = 2.45 min. area 99,7%

JP

2004-502690 A 2004.1.29
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Example 24 (Gensral procedurs (A} )
(R -7-Benzyl-8-{3-isapropylpiperazin-1-yl) -1,3-dimethyl-3,7-dihydropurine-2,6-dione. TFA.

r@
Hc\ﬁj:
Gy P
5
ot
e HG "

The piperazine moigty was prepared acoording to the ganeral pracedure for preparation of
piperazineg darivatives.

TH-NMR (GDOL): §7.2-7.85 (m; 3H) 7.5 {dd; 2H); 5.4 {s; 2H); 3.6 (s; 3y 3.35 (5; 3tk
33 f; 5HY; 2.1 (m; 2HY; 1.8 [p; THY 0.9 (d; 3HY 0,75 { 3H), HPLC-MS (Method B): m/z
= 397 (M+1); Ry = 2.06 min,

Example 25 (Generat procedure {A))
{S) -7-Benzyl-3-(3-1sopropylpiperazin-1-yl) -1,3-dimethy’-2,7-dihydropurine-2,8-diona.
TF&

B
pocey
L

H-MMR {GDCL): 511.4 (broad s; 2.6H); 7.26-7.4 {m; 3H); 7.16 {dd; 2H); 5.4 {s; 2H); 3.6
(5; BH); 8.25-3.5 {m: 7H): 3.0-3.2 (m; 2H); 1.8 (p; 1H); 0.86 (d; 3HY 0.7 {d; 3H). HPLLC-MS
{Method BY:. miz = 897 (M+1); Py = 2,06 min.

Example 26 (Geﬁeral procadure (A)) ,
7-Benzyl-B-(6,9-diazaspiro[4.5]dec-8-yl) -1,3-dimethiyl-3,7-dihydropurine-2 &-dione. TFA

H_jrr@
!oiw‘}_%

The piperazine moiety was prapared according to the general procedura tor preparation of
plperazing derivatives.

TH-NMRA (CDCl): 610.0 (broad s; 2H); 8.8 (broad s, 2H); 7.25-7.4 {m, 3Hy 7.1 g, 2H);
5.4 {s; 2H); 3.55 {s; 3H); 3.35-3.4 (m: SH). 3.1-3.3 {ny 4H); 1.6-1.85 (m; &H); 1.3 (m; 2H).
HPLC-MS (Maihod B): m/z = 403 (WM+1); By = 2.11 min,
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Exampte 27 (General procedure (A]}
7-Benzyl-8-{piperazin-3-spiro-3-bisyclo[2:2,1lheptana-1-yl) -1,3-dimethyl-3,7-
dinydropurine-2,6-dicne. TFA

A
oy ] N,>~(’\NH
i

The piperazine mofety was preparad accarding to the general procedure for preparation of
piperazine derivatives.

"H-NMR {CDCL): 411.1 {broad s; 1H); B.2 (broad s; 1H); 7.25-7.4 (m; 3H); 7.1 (dd; 2H);
5,45 (5; 2H); 2.5 (8 SHY: B.15-3.4 (M 9H); 2.2-2.3 (d; 2HY; 1.1-1.8 (o THY, 0.9 (g 1H).
HPLC-MS {Mathod B): mvz = 435 (M+3); Ry = 2,34 min,

Example 28 (Seneral procadure (A}
8-11,diDiazepan-1-y-7-(2-methoxy-benzyl) -1, 3-dimethyl-3,7-dihydro-purine-2, 6-dione,
TFA

H
c

i
ey Tam
J\ [ N,}uN NH
oFy o LS
CH,
HPLC-MS {Methed B): m/z = 389; Py = 1.93 min. UV area=98.63%

Exempie 23 {General procedure (A))
8-[1,4]Diazepan-1-yi-1,3-dimethyi- 7-naphtnalen-1-yimethyl-3, 7-dihydro-purine-2,6-dione.

TFA
9,

”““Njf‘}m

A

CH,
HPLC-MS (Method B): mvz = 418; R = 2.26 min. UVarea= 29.7%.

JP 2004-502690 A 2004.1.29
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Example 30 (Ganeral procedure (A))
8{1,4)Dizzepar-1-y-7-(2-fluore-benzyl) -1 3-dimethl-3,7-dihydro-puring-2,6-dione, TEA
F,

|
G, I
i [ o e
o7y N u
“hy
HPLC-MS (Method 8): m/z = 387; Ry=1.86 min. UVerea= 24.4%,

Example 31 (Genera! procedure (A})
841,4)Diazepan-1-yl-1,3-dimethyl-7-{2-methyi-benzyl) -3, 7-dihydro-purine-2,&-dicne. TFA
HE

a
HC.,
; i)j (i
S N
G,
HPLC-MS {Method B): mvz= 383 (M+1); Ri = 1,99 min. UVarea=907.88%,
Example 32 (General procedure (A}

7-(2-Chloro-penzyl) -8-[1 4|diszepan-1-yl-1,3-dimethyl-3, 7-difiydro-purine-2 8-dione. TFA
el

Hn —
ﬁ\%ﬂfuﬂ
Q"N N
oy
HPLC-MS (Mathod BY: mvz = 403; 405; 406; (M+1); R, = 1.97 min. UVares= 08.93.
Example 33 (General procedure (A))

7-(2-Bromo-benzyl) -8-[1,4]diazepan-1-yl-1,3-dimethyl-8, 7-dinydro-purine-2,6-dione. TFA
Ar

i r@
H’C‘NJIN> Pt
iy AN H
. \\/N
CH,

HPLC-MS {(Methed B): miz = 447; 450; (M+1); R, = 2.08 min. UVarea= 98,51,

JP 2004-502690 A 2004.1.29
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Exampla 34 (Genaral procedure (A))
8-{1,41Diazepan-1-yi-1,3-dimathyl-7-(2-riflucramethyt-benzyl) -3,7-dihydro-purine-2,6-
dione. TFA

F
F

H’G“N/ﬁ\r“ ey
[ H
0)“#”‘“ U
CH,
HPLG-MS {Method B): mz = 437 (M+1); Ry = 2,20 min, UVarea=09.50%,

Example 35 (Genesral procedura (A))
B-[1,4]0iazepar-1-yl-1,3-dimathyi-7-{2-nifro-benzyt) -3,7-dhydre-purine-2 8-dionsa. HCI

o
=h

Ry,
H’G"N ! LNV "
o
Q”}“1 N U
h,
HFLC-MS {Methad B rivz = 437 (M+23): R = 2.23 min. UV arsa= 100%.
Example 36 {General procedure (B}

3-Barizyl-8-piperazin-1-yi- 7-{2-hrifluoromethyl-benzyl} -3,7-dihydro-purine-2,6-dione. TFA

H-NMR (DMSO-ob): §11,12 (s, 1H); 8,83 (5, TH); 7.86-7,71 {d, 2H); 7,71-7,45 [m, 24}
7,45:7,23 (, 5 7Y 7,08-6,98 (4, 1 H; 5,46 {5, 1H}, 5,10 (s, 1H}); 3,34-3,01 (m, 4H)

JP 2004-502690 A 2004.1.29
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Example 37 (General pracedurs (B})
3,7-Dibenzyl-1-(2-hydrexy-ethyl) -8-pipergzin-1-y1-3, 7-dihydro-purine-2,8-diona. TFA

HO\L il r@
Y5O

[ - W
o N

"H-NMR (DMSO-dk): 58.86 (3 br, 2H); 7.40-7.18 (M, 10H); 5.41 (s, 2H); 5.13 (5, 2H); 3.93
(L2H}, .45 {t.2H); 3.31 (s br, 4H} 3.12 (s brdH).

Example 38 (General procedure (B)}
2-Benzyl-7-phenathyl-8-piperazin-1-yl-3,7-dihydro-puring-2,6-dione, TFA

HE' N
NL%IN o

e
P

TH-NMR (DMSO-gg): §11.11 (s, 1H); £.78 (s br, 2H}; 7.40-7.05 (m, 10H); 5.02 (s, 2H);
4.30 (1, 2HY; 5.08 (s by, BHY; 3.03 {1, 2H}.

Example 39 (General procedure (B))
3,7-Dibenzyk-8-1,4)diazepan-1-yl-3, 7-dihydro-purine-2,8-dicna. TFA

.
| i

H-NMA (DMSO-ch): 57.67-6.92 (m, 10H); 5.42 (8.2H]; 5.04 (s, 2H); 3.89-3.35 {m, 5H);
2.68-2.35 (m, 5H); 1.88 {s, 2H), HPLC-MS m/z = 431

JP

2004-502690 A 2004.1.29
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Example 40 (General procedure (B))
7-Banzyl-8{1 d]diazepan-1-yi-3-mathyk3 7-dinydro-purine-2,6-diohe. TFA

MM MR
NP }_"\J

CH,

*H-NMR {DMSO-ds): 51088 (s, 1H): 8.19 (s, 2H); 7.46-7.00 (m, 5H) 5.42 (s, 2H) 3.67 (s
br,2H); 3.56-3.40 (m, 2HY; .32 (s, 3H); 5.23 (s br,2H); 8.14 (s, 2H); 2,00 {m, 2H} HPLC-
MS mis = 355

Example 41 (General procedure {E)}

3,7-Dibenzyl-8-[1 4]diazepan-i -yi-1-propyl-3, 7-dikydro-purine-2 6-dione, TFA
Uy

i .

TH-NMR (DMSO-ds): 68.67 {s br,2H); 7.45-7.06 (m, 10H}; 5.46 (s, 2H) 5.12 {5, 2H} 3.7%

{t,2H), 3.67 {(m, 2H); 3.50 (m, 2H}; 3.27 (s br,2H} 3,16 {5 br, 2H); 1.%8 (m, 2H); 1.52 (m,
2H); 0.21 {,3H).

Example 42 (General proedure {B))
3,7-Dibenzyl-8-{1 4]diazepan-1-yl-i{2-hyerexy-ethyl} -3,7-dihydre-purine-2,6-diona. TFA

“ 5 A0
Yy

TH-NMR (DMSO-dh): S8.78 (s, 2H); 7.41- 7,22 {m, §H); 7.20- 7.07 {m, 2H); 5.47 {5, 2H);
512 (5, 2H); 4.00-3.86 (1, 2H), 3.73-3.61 (m, 2 H}; 5.54-3.40 {m, 4H) 3.27 (s, 2H}; 3,15 (s,
2H) 1.98 {5, 2H)

JP 2004-502690 A 2004.1.29
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Example #3 (General precedura (B)}
2-(3,7-Dibenzyl-8-[1, 4ldiazapan-1-y1-2,6-cioxo-2,3,8, 7-etrahydro-purin-1-yi) -, A-diethyle
acetamide

o -
ees A2

TH-MMR (DMSO-gg): & 8.67 (& br,2H); 7.41-7.20 (M, BHY; 7.16-7.03 {m, 2H); 5.47 (s, 2H);
.15 (s, 2H); 4.64 {5, 2H); 3.69 [s br, 2H); 3.51 (L2H) 3.44-3.10 {m, TH); 267 (s, 1H); 188
(s br, 2Hy: 116 {t, 3H) 099 (i, 3H)

Example 44 (Ganeral pracedure (B))
1,3,7-Tribgnzyl-8-piperazin-1-yl-3,7-dihydro-purine-2,6-dione. TFA

a
P 0

TH-NMR (DMSG-chls 58.53 {8 br, 2H]; 7.48-7.16 {m, 15H); 5.40 (5, 2H); 514 (s, 2H); 5.02
(s, 2H}: 3.20 {5 br, 4H).

Example 45 (General procadura (B}} _
1,3,7-Tribenzyl-6-1 4)diazepan-1-y1-3,7-dhydro-purire-2 S-dione. TFA

THINMR (DMSO-db): 68.76 (5 br, 2H); 7.58-7.04 {m, 15H); 548 (s, 2H} 513 (s, 2H); 503
(5, 2H); 3.70 {8 br,2H); 3.52 (t,2r); 3.28 (s br, 2H); 317 (s br,2H); 1.99 (s br, 2H)

JP 2004-502690 A 2004.1.29
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Example 46 (General procedure (A))
(8) -7-Benzyl-8-{3-benzyloxymeihylpiperazin-1-yl} - t S-dimethyl-3,7-ditydropurine-2,6-
diena

The plpstazine moisty was prepared according to the general procedure far preparation of
plperazine derivatives.

TH-NMR (CDCl): §7.1-7.45 (m; 5HY, 5.35 {5 br; 2H); 4.5 (s; 2H}; 8.5 {s; 3H): 3.35 (5; 3H):
52-3.0 (m; 3H); 2.7-2.1 {m; BH); 2.26 (s br; TH). 8C-MMR {CDCL): §158.92; 155.07;
152.11; 148.12; 132.22; 137.08; 129.16; 128.85; 128.22; 128.1G; 128.15; 127.21; 105.35,;
73.80; 72.07; 54.65; 53.88; 53.30; 51.41,; 48.11; 45.14; 30.74, 26.22,

Example 47 (General procedurs {B}}
3, 7-Dibsnzyi-B-piparazin-1-y-1-propy-3,7-dihydio-purine-2,8-diane. TEA

“’“";t%@
o

TH-MMR (DMSO-cs): 88.96 [s br, 2H); 7.40-7.20 m, 10 H); 5.40 {s, 2H); 5.13 (5, 2H): 3.79
(t, 2H); 3.2 {m, 4HY; 3.26 (m, 4HJ; 1.50 (sextet, 2HY; 0.8¢ (4 3H). HPLC-MS (Method C)
mz= 459 (M+1); Ry = 4,62 min

Exampla 48 {General procedura (B)}
3,7-Dibenzyl-8{1 4]diazepan-1-yi-1-propyl-3,7-dihydro-purine-2,6-diore, TFA

S
o

HPLC-MS (Mathod G): sz = 473 (M+1); R, =4.72 min

JP 2004-502690 A 2004.1.29
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Example 49 (General procedurs (B})
3,7-Dibenzyl-8-piperazin-1-y1-3,7-dihydrapurine-2,6-dione. TFA

=]
HN M, FAERY
P

O

TH-NMR (DMSO-dk): §11.05 {s, 1HY; B.72 (5, br 2HY; 7.40-7.20 {m, 10HY; 5.37 (s, 2H);
5.07 {s, 2H). HPLC-MS (Method C): méz = 417 {M+1); Ay = 3.69 min

=]

Example 5¢ (General procedura (B))
3,7-Dibenzyl-8-[1 4jdiazepan-1-y)-3,7dihydro-purine-2,6-dione. TFA

DN:&P}‘N,J\NH
P T | L,/J
0
o

DMSO d ¢=10.80 {s, 1Hj; 8.85 (s br, 2H); 7.40-7.20 (m, 8H); 7.14 (d, 2H); 5.43 (5, 2H);
10 5.06 (s, 2H); 3.65 (m, 2H); 3.48 (m, 2H}; 3.28 (m, 2H); 3.16 {s br, 2H); 1.97 {m, 2H)

HPLC-MS (Methed G): mz =431 (M+1); R, =3.283min

Example 51 (Ganeral procadure (B)) -
2-({3-Benzyl-2,8-dioxc-E-piperazin-1-yl-1-propyl-1,2,3,6-tetrahydro-purin-7-vimettyl) -
henzonitrile

9o
SO
K© .

H-NMR (DMSO-da): S8.73 (s br, 2H); 7.88 (d, 1H); 7.4 {1, 1H]; 7.48 {t, 1M}, 7.42-7.25
tm, 5H); 7.15 (d, 1H); 5.56 (s, 2H); 3.73 (£, 2H): 148 (4, 2H); 0.77 ({t. 3H), HPLG-MS
{Method C}: miz = 484 (M+1); R, = 4.58 min

JP

2004-502690 A 2004.1.29
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Example 52 (General procedure (B))
2-(3-Benzyi-8-[ dldiazepan-1-yl-2,8-dioxd-1-propyl-1,2,2 B-tetrahydro-purn-7-ylmethyl) -
banzonitrile

oy
"“JIH”J
e

"H-NMR (DMSO-ci): $8.66 (s br, 2H); 7.89 (d, 1H); 7.65 ¢, TH); 7.52 {1, 1H); 7.42-7.10
(mm, SH): 712 (d, THY; 5.5 (s, 2H}; 5.44 (s, 2HY, 2.78-3.85 (i, 4HY; 3.45 (1, 2H); 3.31 (s br,
2H}: 3.19 (= br, 2H); 2.00 (m 2H); 1.45 (q, 2H); 0.77 {t, 3H).

Example 53 (General procedurs (B))
2-(3-Benzyl-2,6-dioxo-8-piperazir-1-yi-1,2,3 &-teiranydro-purin-7-yimethyl) -kenzonitrile

e

4-NMR (DMSC-ch): 311.02 {s, 1H); 8.73 (s br 2H); 7.88 id, 1HY, 7.86 {t, 1H}; 7.50 (& H)
7.40-7.26 |m, MY, 7.16 {d, 11} 5.53 {5, 2H); 5,08 (s, 2H); 3.38 {s br, 4H}; 3.20 (s br, 4H)

Example 54 (Seneral procedurs (B)) .
2-{3-Benzyl-8-[1 4)diaz=pan-1-yt-2,6-dioxo-1,2,3,6-tetrahydro-purin-7-ylmathyl} -

benzonitrile

JP 2004-502690 A 2004.1.29
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HH-PMR (DMSO-dk): 510.90 (s, TH); 8.67 {s br, TH); 7.82.{d, 1H). T.67 (1, 1H) 7.51 {t,
TH); 7.44.7.25 {m, 5H); 7.12 (d, 1H); 5.56 (s, 2H); 6.07 (s, 2H); 368 (m, 2H); 3.48 (m,
2H); 3.3€ (5 br, 2H); 3.19 (s br, 2H); 1.89 {m, 2H).

Example 55 {General procedure (B))
3-Benzyl-T-[2-indo-benzyl) -8-piperazin-1-yi-1-propy)-3,7-dihydro-purine-2,8-dione., TFA
1

o]
Mgyt
u‘)‘M’[ “}—

om
TH-MRR (DMSC-ck): $8.71 (2 br, 2H); 7.9 (d 1H); 7.42-7.25 (m, 6HY; 7.08 {4, 1H); 6.3 (d,
1H); 5.28 (8, 2H); B.A7 (5, 2H); 2.75 (&, 2H); 3,16 (s br 44); 1.48 (g, 2H); 0.79 &, 3H).

Example 56 {(General pracedure {8})
3-Benzyl-8-{1,4]dlazepan-1-y+7-(2-lodo-benzyl) -1-prepyl-3,7-¢ihydro-purine-2.6-dicne,
TFA

Hso-v“mj\r rf"m
N )
t

TH-NMR (DMSO-ck): §5.64 [s br, 2H); 7.93 {d, 1H); 7.44-7.25 {m, 6H); 7.09 {t, 1H); 6.76
(d, TH): 5.28 {5, 2H}; 5.15 (s, 2H); 3.75 (1, 2H); 3.67 {(m, 2H); .41 (m, 2H) 3,16 {m, 2H);
1.95 {m, 2+, 1.42 (g, 2H); 0.50 (L, 3H). HPLC-MS (Method G): m/z = 599 (M+1); R = 4.08

min

JP 2004-502690 A 2004.1.29
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Example 57 (General procedurs (B))
2-Benzyl-7-{2-jode-benzyl) -8-piperazin-1:yt-3,7-dihydro-purine-2,6-diane, TFA

[+

‘H-NRR {DMSO-ds): 611,03 (s, 1H); 8.71 (s br, 1H); 7.92 (d, 1H}); 7.42-7.28 (m, 8H); 7.08
{d, 1HY: 6.81 [d, 1H); 5.26 (s, 2H); 5.0 (s, 2M); 215 (s br 4M).

Example 58 {Genera procedure (B))
3-Benzyl-8-[1,4]diazepan-1-y-7-(2-iodo-benzyl} -3, 7-dihydro-purine-2 6-dione, TFA

i
H "? I
g

H-NMR {DMSO-cg): $10.91 (5, THY; B.64 (s br, 2H); 7.9 {d, 1H); 7.44-2.25 {m, 6H}; 7.08
{d, 1HY; 6.78 (d, 1HY, 527 {8, 2H}: 6.00 =, 2H}; 2.68 {m, 2H); 3,38 (m, 1H); 3.30-3.22 (m,
3H}; 315 (8 br 2H); 1.94 (m, 2H).

Examnpla 59 -
7-Banzyl-3-mathyl-8-piperazin-1-yi-1-propyl-3, 7-ginydro-purine-2,8-dione. TFA

o
H,ch)EEN —
A L

|

“H-NMR (OMSO-ds): §8.77 (s br 2HY; T.97-7.25 (m, 3H); 7.21 (d, 2HY; 5.40 {s, 2H}; 3.80
{t, 2H); 321 (s br 4H); 1.53 (g, 2HY; 0.83 (1, 3H).

JP 2004-502690 A 2004.1.29



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(250)

WO 002560 PUTNKALN467

Example ED (General procedura {83}
7-Banzyl-8-1 4ldiazepan-1 yl-3-methyl-1 \prapyi-3,7-dihydro-purine-2,6-dicne, TFA

RSN

o S

'H-WMA {DMSO-ds): §8.56 (5 r, 2R); 7.40-7.25 {m, 8H); 7.12 {d, 2H); 5.46 {5, 2H); 3.80
(t, 2H); 3.86 (m, 2H); 3.50 (m, 2H); 3.28 (m, 2H); 3.17 (s by, 2H); 1.98 {m, 2H); 153 (3,
2H); 0.83 {4, 3H).

in

Example 61 (General procedure (B))
7-Benzyl-3-methyl-8-piparazin-1-y-3,7-dihydre-purne-2,6-dione. TFA

[s]
|
;
X
o
&u,

10 TH-NMR (DMS0-ds): 510.97 (s, 1H); B.68 (s br) 7.40-7.25 {m, 3H); 7.21 {d, 2H); 5.37 (s,
2H).

Example 62 {General procedure {B)) )
7-Benzy-8-{1,4]diazepan-1-y-3-meihyl-3, 7-dihydro-purine-2,6-dione. TFA

Hi P
OA,ZI:')_”\J
GH;

15 "H-NMR (DMSO-di): 510.84 {3, 1H); 8.61 {5 br 2H); 7,40-7.25 (m, BH); 7.3 (d, 2H); B.43
{s, 2H); 3.65 {m, 2Hl); 3.47 {m, 2H}, 317 (m, 2H), 1.98 {m, 2H).

JP 2004-502690 A 2004.1.29
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Example 63 {General procedure {B)) * - .
2-(3-Methyl-2, 6-dioxo-8-piperazin-1-yl-1 -propyl-1,2,3,6-tstrahydro-purn7-yimethyi] -
benzanitrile

=N =N

o
e~
OJ\J\'T S

NH

oH,
TH-NMR (DMSO-cb: §8.78 {3 br 2H); 7.88 (d, 1H); 7.63 (t, TH}; 7.49 (t, tH); 7.08 {d, 1H);
5.55 {5, 2H); .73 (4, 2H); 3.22 (s b, dH}; 1.47 (g, 2H}; ©.78 (1, 3H).

Example 64 [Gengral procedure (B))
2-(3-[1.4]Diazepan-1-yl-2-methyl-2.B-dioxo-1-propyl-1,2,3,6-tetrahydro-purin-7-yimethyt) -
eenzonitrile

=

O

TH-NMRA (DMSO-ck): $8.66 (8 br, 2H); 7.89 (d, 1HY; 7.85 ¢t, TH); 7.50 (&, 1H); 7.06 (d, 1H);
5.68 (s, 2H); 3.78 (1, 2H); 3.69 (m, 2H); 3.47 (m, 2H); 3.42 (s, 3H); 3.21 {m, 2H); 2.00 (m,
2HY; 1.48 {sextet, 2H); 0.78 (1, 3H).

Example 65 {General procadure (B))
2-{8-[1,4|Diszepan-1-yl-3-meihy-2,6-dioxa-1,2,3,5-tetrahydro-purin-7-yimethyi} -
benzenitriie

e

]
HAY 7NH
o”‘);[}_ "
CH,

H-NMR (DMSO-t): §10.84 (5, 1H); 8.94 {5 br, 1H); 8.59 (s br, 1H); 7.5¢ {d, 1H); 7.66 {t,
1H); 7.50 (¢, TH); 7.06 (4, 18): 5.56 (3, 2H); 3.66 {rn, 2H); 3.46 (m, 2H); 3.42 {s, 3H).

JP 2004-502690 A 2004.1.29
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Exampie 66 (General procedura (B))
7-{2-lodo-benzyl] -2-methyl-B-piperazin-1-yi-1-propyl-3,7-dihydro-purine-2,6-dione. TFA

[»4
chv«..)\/[u —
I+
PR
CH,

TH-NME (DMSO-dg): 58,78 (s br, 24y, 7.82 {d, 1H}; 7.33 1, 1H); 7.07 (1, 1H); 6.7C (d, 1H):

w

18

5.28 (s, 2H); 3.75 (t, 2H); 3.44 (s, 3H); 3.17 (s br, 4H); 1.49 (sextet, 2H); 0.80 {t, 3H).

Example 67 {General procedure (B))
8-t 4]Diazepan-t-yh7-(2-iodo-benzyl) -3-methyl-1-propyl-3,7-dihydro-purine-2.6-diona.
TFA

il
ooy jIN T
s
H,

TH-NMR (DMSO-th): 58.66 (s br, 2H); 7.98 (d, 1H); 7.36 (1, 1H); 7.08 {1, 1H); 6.69 {d, 1H);
5.30 (&, 2H) 8.75 (i, 2H); 3.43 {5, 3H); 3.28 (m, 2H); 3.17 (m, 2HY, 1.88 (m, 2H}, .50
(sextat, 2H); 0.81 {t, 3H).

Example 68 (General procadure (B))
7-(2-lodo-benzyl) -3-methyl-8-piperazin-1-y-3,7-dihydre-purine-2,6-dions. TFA

HNjIN I

W H

Q}w TN
CH,

HNMR (DMSO-ds): § tD.F8 (s, 1H); 8.72 (s br); 7.72 (d, 1HY 7.34 {t, 1H); 7.07 (1, 1H};
5.73 {e, 1HY; 5.26 (5, 2H); 3.16 {m, 4H).

JP 2004-502690 A 2004.1.29
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Example 688 (General procedurs (B)}
8-[1,4|Diazepan-1-yl-7-{2-iodo-bonzyl) 3 methyl-3,7-dilydro-purine-2,6-dione. TFA

H-NMR (DMSO-chl: £10.84 (s, 1H); 8.62 (s br, 2H); 7.93 (d, 1H); 7.36 {t, TH); 7.08 (t,
1H); 6.68 {d, 1H); 5.28 (8, 2H); B.65 (dm, 2H); 3.39 (m, 2HY; 8.36 (s, 3H}; 3.16 (m, 2H);
1.94 (m, 2H).

Example 76 (General procedure (B)}
3-Benzyl-8-[1 4]diazepan-1-yl-1-(3-hydroxy-propyl) -7<{2-lada-benzyl) -3,7-diyero-purine-
2,6-dicne. TFA

'H-NMR (DMSO-dh): $(Selectsct peaks) 8.62 (s br, 2H); 7.88 (d, 1H); 7.40-7.20 {m, 7H):
7.04 {t, 18); 6.71 {3, 1H): 5.23 (s, 2H); 510 {s, 2H);

Example 71 (General procadure (B))

3-Benzyl-8-[1,4]diazepan-1-yi-1-(2-ethoxy-othyl) -7-{2-iode-benzyl) -3,7-tiydre-purine-
2,5-diong, TFA

2
w

"H-NMR (DMSO-dy): & {Selected peaks) 8.52 (a br, 2H); 7.68 (d, TH), 7.40-7.20 (m, TH);
7.04 (1, tH): 8.71 (d, 1H}; 5.24 {s, 2H); 5.101 (s, 2H); 0.93 {1, 3H).

JP 2004-502690 A 2004.1.29
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Examiple 72 {General prosedura (B}}
7-Benayl-g-(1 4ldiazepan-1-y-2-methyl-13-phenyl-ally)) -3,7-dihydro-pusina-2,6-dione.
TEA

-
ar,
5 "H-NMR (OMSO-): 5866 (s br, 2HY; 7.50-7.20 (m) 7-14 (d, 2HY; 6.46 id, 1H); 6.27 (dt,
1+, 5.47 (5, 2HY, 4.61 (d, 2H); 357 (m, 2H); 3.50 {m, 2H}; 343 {s, 3H); 317 {m, 2H}; 2.00
(m, 2Hj.

Example 73 (Genatal procedurs (B)
7-Benzyl-8-3 4]diazepan-1-yi-3-mathyi-1-(3-phenyialiyl} -3,7-dihydropurine-2,8-diane.
10 TFA

bo
O L
i,
TH-MMR {DMSO-ds): 58,66 (s br, 2H); 7.50-7.20 (m) 7.14 (d, 2H);, 6.48 (d, 1H); 8.27 {eit,

1H); 5.47 (s, 2H); 4.81 (d, 2H); 3.67 {m, ZH); 8.50 (m, 2H); 3.4% {s, 3H); 3.17 (m, 2H), 2.00
(m, 2H).

15 Exampie 74 (General procedure {B)}
7-Benzyi-g-f1,4]diazepan-1-yl-5-methyl-1-{2-ox0-2-phenyk-sthyl) -3,7-dibydro-purine-2.6-
diona, TFA

‘HMWR (DME0-d;): #8.62 [ br, 2Hjy; 8.06 (d, 2H); 7.74 4, 1H); 7.58 (4, 8H) 7.40-7.25
20 (m, 3HY 7.1 (v, 3H) 5.45 (s, 2H); 5.35 {5, 2H}; 371 {m, 2H); 3.55 (m, 2H); 344 (s, 3H);
g-20 (m, 2H); 2.01 {m, 2H}.

JP 2004-502690 A 2004.1.29
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Example 75 {General pracedure (B))

2-(7-Benzyl-8-{1 4ldiazepan-1-yl-2-methyl-2 &-diaxe-2,3,8, T-tetrahydro-purin-T-yimethyl -
benzonitrile

"
O

"H-NMR (DMSO-dh): 38,66 (s br, 2HY; 7.81 (d, 1H); 7.81 {1, TH); 7.44 {1, 1H); 7.40-7.25
(m, SH); 7.18 (d, TH); 7.14 (d, 2H); 5.45 (5, 2HY; £.21 (s, 2H); 2.69 {m, 2H); 3,52 {m, 2H):
3.42 (s, 3H); 3.20 (m, 2HY, 2.00 im, 2H).

Example 76 (Genaral pracedure (B)}
{7-Benzyl-&-{1,4]diazepan-1-yl-3-methyi-2,6-dloxe-2,3,6,7-tetrahydra-purin-1-y/) -
acetonfirile

g"‘»«%" T
¥ o‘;‘q ‘N»_NL/J
&,

H-NMP (DMSO-c): 58.88 (s br, 2H); 7.40-7.25 {m, SHY; 5.46 (s, 2H); 4.84 (s, 2H); 3.63
{m, 2HY; 3.52 {m, SHY: 3.44 (5, 3H); 217 (m, 2Hj; 1,83 {m, 2H).

Example 77 (General procedurs (B))
S-Mathyl-7-(2-msthyl-thiazol-4-yimethyl) -8-piparazin-1-yi-3,7-dihydro-purine-2,6-dicne.

TFA
(’L,}-cw
HNj’ﬁr‘N PN
o L O
b
Gy
"H-NMA (DMSO-c4): £10.99 (&, 1H); 8.88 (= br2H); 7,31 (3, tHY 5.36 (5, 2H); 3.42 (m,
al); 3.32 (s, 3HY, 3.22 (s br,AH); 2.60 (s, 3H)

JP 2004-502690 A 2004.1.29
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Example 78 {General procedura {B))
B{1,4]Diazepan-1-4-3-methyi-7-{2-methyi-thiazal-4-vimathyl) -3, 7-dihydre-putine-2,6-
dione. TFA,

s
\
Ky,
L,
TH-NMR (DMSC-dk): 510.87 {5, 1H); 2.88 {s br,2H); 7.21 (s, 1H); 5.41 (s, 2H}; 3.73 {m,
2H): 3.57 {,2H); 3.31 (s braH); 3.23 {s br,2H); 2.81 (s.30); 2,51 (m, 1H); 2.04 (m, 2H);
HPLC-MS m# = 376

Example 78 (Genaral procedure (B))
3-Methyl-7-{2-oa0-2-phenyl-ethy!) -8-piperazin-1-yl-3, 7-dihydro-purine-z,5-diora. TFA

HNJYN*U"

"H-NMA (DMSO-¢k): 51100 (s, 1H); 9.89 (s br, 2H); B.07 (d, BH); 7.74 {1, 1H); .64 {t.2hy;
5.75 (g, 2H); 3.36 s, 3H); 3.29 {m, 4H); 3.24 (M, 4H). HPLC-MS m/z = 369

Example 80 (Gensral procedure (B])
8-[1,4i0iszepan-1-yl-3-methyi-7-(2-oxo-2phenyl-sthyl) -8, 7-dibydro-puring-2 6-dione. TFA

ji 0

‘H-NMH (BMSO-cg): 510.88 {s, 1H): 8.87 (s br, 2H); 8.00-7.60 {m. 5H); 5.80 (s, 2H); 3.67
(.2HY; 3.46 (42H); 3.34 (s, IHY 3.21 (4.2H): 2.01 (M, 2H), HPLC-MS mvz =383

JP 2004-502690 A 2004.1.29
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Example 81 {General procedure (B)} .
8-[1, 4]Diazepan-1-yl-3-methyi-7-phenethyl-3,7-dihydro-purine-2,6-dione, TFA

o

G

-
W

oj\y;; N>—¥/l

H,

H-NMR (DMSO-c): 510,89 {5, tH); 8.87 [s br,2H); 7.29-7.12 (im, 5H); 429 (1,2H); 3.54

(m, 2H); 8.42 {1L,2H); 3.28 {5, 3H); 321 {5 br, 2}; 3.00 {L2H) 2.03 {m, 24). HPLCMS miz
=368

Example 82 (General procedurs (B))
8-[1,4]Diazepan-1-yl-1-{3-hydroxy-propyl} -7-(2-icdo-benzyl) -3-methyi-3, 7-dihyero-purine-
2,6-dione, TFA

2

Sy 7
o cxﬁf?—u
cﬂl

"H-NMR [DMSO-ob): §8.72 (5 br, 2H); 7.93 (d, THY; 7.35 {1, TH); 7.08 &, 1H); 6.70 ¢d, 1H);
5.29 5, 2H); 3.84 (t, 2H); 3.86 {m, 2H); 5.43 (s, 3Hy, 3.42-3.03 ), 4H) .27 {m, 2H): 5.15
{m, 2H); 1.84 (m, 2M); 1.82 (q, 2H); HPLC-MS (Method G} m/z = 539 (M+1); Ry= 3.69
min

Exampla 83 (Genaral procedura (B))
1-{3-Hydroxy-propyl) -7-{2-iodo-benzyl) -3-methyl-8-pinerazin-1-yl-3, 7-dihydro-purine-2,8-
dians. TFA
1
i
N T
o o
Hy X
H-NMP: (DMSO-cg): &8.80 (s br 2H); 7.82 {d, 1H); 7.83 (t, 1H); 7.07 (t, 1H); 6.71 (d, 1H);
5.27 (s, 2HY; 3.83 (t, 2H); 8.44 (s, SH); 3.37 {t, £H); 3.28 {m, 2H}; 8.16 {m, 2H); 1.62 (g,
2H); HPLC-MS (Method C): mdz = 525 (M+1}; Ry = 3.53 min
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Exampla §4 {Generat procedure (B}
8-{1,4iDizzepan-1-yl-1{2-athoxy-ethyl) -7-(2-wdo-henzyl) -F-methyl-3,7-dihydro-purine-
2.B-dione. TFA

g B
g

0,
"H-NMR (DMSO-d); $8.84 {2 br 2H); 7.92 (d, 1H); 7.35 {1, 1H); 7.08 (t, 1H); 6.68 {d, 1H}
5.28 (s, 2H), 3.96 {t, 2H); 3.88 {m, 2H); 3.18 (m, 2H); 2.43 {s, 3H} 1.04 {t, 3H). HPLC-MS
{Method C): myz= 553 (M+1}; Ry = 4.09 min

Example 85 {General procedure (B))
1-{2-Ethoxy-ethyl) -7-{24odo-henzyl} -3-methyl-8-piperazin-i-yl-3, 7-dihydre-purine-2,6-
dione, TFA

kp\,ﬁ.i:i?}_ N'C)m

TH-NMR (DMSO-cl): 68,80 (s br, 25} 7.82 (d, tH); 7.82 (. 1H); 7.07 {t, 1H): 6.70 {d, 1H);
5. 27 (g, 2HY; 3.96 (1, 1H); 3.48-3.40 (m, 5H); 3.38 (g, 2H): 3.0 (m. 4H}; 8.16 (m, 4H);
1.00 {1, 9H}. HPLG-MS (Method C): midz = 532 (M+1% B: = 4.02 min ’

Example 86 (General procedurs (B))

8-[1,4]Diazepan-1-yl-7-(2-iodo-beazy) -3-methyl-1-(2-phenoxy-athyl) -3,7-dihydro-purina-
2,6-dione, TFA

Re;
rareite

HPLC-MS (Methed C): miz = 601 (M+1); R, = 4.73 min

JP 2004-502690 A 2004.1.29
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Example 37 (Gansral procedurs (B))
&{1,4Diazepan-1-yI-7-(2-iodo-benzyl) -1-[2-(2-msthoxy-athexy) -ethyl]-3-methyl-3,7-
diftydro-puring-2,6-diane. TFA

H&{W\?lr@
peites

'HNMR (DMSO-,); 58,70 {5 br, 2H); 7.03 {d, 1H): 7.35 {1, 1K); 7.08 [t, 1H); 6.70 (d, ity
5.29 {5, 2H); 3,96 {t, 2H); 3.56 (m, 2H); (3.52-3.44 (m, 4H); 3.43 (s, 8H); 3.42-3.37 (m,
2H); 3.36-3.31 (M, 2H); 3,26 (M, 2H}; 3.20 {m, 5H); 1.84 (m, ZH). HRLC-MS (Mathog G):
iz =583 (W+1); Ry = 3.98 min

Example 88 {Genaral procadurs (B))
7-{2-fodo-benzyl) -1-[2-(2-methoxy-ethoxy) -ethyl)-3-methyl-5-piperazin-1-yl-3,7-dihydre-
purine-2, 6-dlons, TFA .

*H-NMR (OMSQ-ds): § B.76 {s br, 2H); 7.93 (d, 1H); 7.35 {t, 1H); 7.07 (t, 1H); 8.70 {t, 1H);
5.27 (s, 2H); 5.98 (1, 2H); 3.52-3.42 (m, 4); 3.44 (s, 3H); 3.38-3.27 {m, 6H), 3.20-3.12 (m,
4H) 8.18 (s, 3H}. HPLC-MS {Mettod G): mv/z = 559 (M+1); B =3.86 min

Exampile 88 (General progedure (B))
8-{1,4]Diazepan-1-yl-1-{3,5<dmsthoxy-benzyl) -7-(2-icdo-benzyl) -3-methyl-3,7-dinydro-
putine-2.6-dione. TFA

ng P

T
"H-NMR {DMS0-ck): §8.70 (3 br, 2H}: 7.91 (¢, 1H); 7.34 {1, 1H); 7.07 {t, 1H); 6.74 {d, 14},
6.34 (m, 1H); 6.32 (m, 2H); 5.30 (s, 2H); 4.91 (s, 2H); 3.6 {m, 2H); 3.66 {s, 6H); 3.44 (s,

3H); 5.42 {m, 2H); 3.28 {m, 2H); 3.17 {m, 2H); 1.95 {m, 2H}. HPLC-MS (Method G): miz =
831 (M+1}; By =472 min

JP 2004-502690 A 2004.1.29
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Example 90 (Gensral pracadure (B))
8-[1,4IDiazepan-1-yl-7-{2-iode-henzyl) -143-methoxy-benzy) -3-methyl-3,7-dihydso-
punne-2,8-dions. TFA

r:g:ﬂr%

THANMR (OMSO-diy: 88.70 (s br, 2H); 7,63 {¢, 1H); 7.35 (1, 1H); 7.18 (1, 1H); 7.08 {t, 1H}
£.80-6.70 (m, 4H); 5.30 (s, 2H); 4.95 {8, 2H); 3.68 (e, 3H); 3.44 {5, 3H); 3.42 (M, 2H}; 3.28
{m, 24); 3,16 (m, 2HY; 1.85 (m, 2H). HPLC-MS (Methed Cy m/z =801 (M+1); R, = 4.82
rin

Example 81 {General procedure {B))
7-Biphenyl-2-yimethy!-8-[1,4]diazepan-1 -yl»a-methyi—:i,?-dihydro-purine-z,a-d‘\oﬁ& TFA

2

i A
KL s’

TH-NMR (DMSO-ds): 510.81 (5, 1H); 8.74 (8 br, 2R); 7,5-7.22 (m, 9H); 5.35 (s, 2H); 5.53
{t,2H); 8.29 (s, 3H); 3.26 (M, 2H), 3.15 (g br,2H); 3.08 (s br,2H); 1.82 {m, 2H} HPLC-MS
miz = 43%

Example 82 (General procedure {B)) )
7-(EvBmmuﬂbenzy1) 81, Aldiazepan-1-y\-3-melhyl-3,7-dhydre-purine-2,6-diona. TFA

HN/ﬁ\ﬁ' /)_“

Hy
"H-NMR (CMSO-ct): £10.89 {s ,1H); 8.8 {3 br,2H); 7.74-8.74 (m, 4H); 5.37 {g, 2H}; 3.66
{m, 2H); 3.40 {t,2H); 8.35 {s, 3H); .26 (s br,2H} 3.16 {s br, 2H); HPLC-MS vz = 435

JP 2004-502690 A 2004.1.29
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Exampte 83 (General procadure {B)}
7-(2-Chiora-henzyl) -6-[1 ddiazepan-1-1A-2-mothyl-3,7dihydre-purine-2,5-diona. TFA

i,
A,
Py N o
CH
TH-NMR (DMSO-ds): 510,88 (s, TH); 8.83 (3 br, 2H); 7.55-7.47 {m, TH} 7.42-7.25 {(m, 2H)

6.87-4.78 {m 1H); 5.43 (3, 2H); 3.86 {t.2H) 3.4 (1,2H); 3.35 (s, 3H); 8,27 {s br, 2H); 3.18
{5 br,2Hy; 1.85 (m, 2H). HPLG-ME m/z = 389

]

Exanple 84 {Genseral procadure (C)}
7-Benzyl-8-(3,5-dimethyl-piperazin.1-yl} -1 | 3-dimethyl-3,7-dikydro-purine-2,6-diene . 2HCI

] f© CH,

s, i N>_ .f—< Hs
el N
<':He Ny

HPLC-MS (Mathod BY: miz =383 (M1}, R = 1.91 min,

Example 95 (General procadure (A
7-(&-Methouybenzyl] -1,3-dimethy-8-piperazin-1 -yl-3,7-dihydropurine-2 6-dione. TFA

g f'@‘o o,
b &w\—f—
°i¥ o '\_/\m

n,

18 HPLG-MS (Method C) m/z = 384 {M+1); Ry = 1.24 min.

JP 2004-502690 A 2004.1.29
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Example 96 (General procadura (A}
(1,3-0imethyl-2,6-dioxo-B-piperazin-1-yi-1,2,3 6-tetrahydiopurin-7-y) phenylacetic acid
methyl ester. TFA

~CH,

o~
HSC‘N)E%, A
2
LT O
S,

HPLC-MS (Method Cf: mve = 413 (M tk Re= 1.21 min.

w

Example 87 [General procadiure (A}
7-{B-Chiora-2-nitrabenzy) -1,3-dimethyl-8-piperazin-1-yl-3,7-dinydroepunne-2,6-dione. TFA

o
o=

HTs
sy £
s e
Pl
GH,
HPLE-445 (Meihod C): miz = 434 (M+1); Ry = 2.53 min. Purity = 108 % (ELS)
10 Example 98 (Goneral procedurs (A))

4-{1,3-Dimathyl-2, 6-dicxo-8-piperazin-1-41-1,2,3 6-tetrahydropurin-7-yimeiwi} banzonitrile,
TFA

=h
[+
Hluy oy
%ﬁr&w
CH,

HPLEAAS (Method C) mrz = 380 (M+1); B = 1.21 min.

JP
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Exzmpie 93 (General procedure {A})
7-{a-Methanesulfonylbanzyi) -1,3-dimatini-8-piperazin-1-vl-3,7-ditwdropurine-2,6-dione.

TFA
Lo
SV
LI O
aHy

HPLC-ME (Mathod C) m/z= 433 {M+1}: Ry= 1.05 min.

Exampie 100 (Gensral procedurs (A}
7-(2-Fluom-B-nitrobenzyi) -1,3-dimathyl-8-piperazin-1-yk-3, 7-dthydropurina-2 6-dions. TFA

4
N
[+]
%&Njitm ~
| H
ﬁAV R
&,

HPLC-MS (Wethod C) m/z= 418 (M+1); 1.22 min.

Exampla 101 (General procadure (A})
7-{d-Banzyloxybenzyl) -1,3-dimethyl-8-piperazin-1-4-3, 7-gihydrepurine-2,6-vione, TFA

A
" R
TrbOn
&
HPLC-MS (Method C) m/z = 481 (M+1}; Ry = 1.82 min.
Example 162 (General procedure (A))

7-{2.4-Dichlorobenzyl} -1,3-dimethyl-8-piperazin-1-yi-3,7-dihydropurine-2,5-dione. TFA
at

&,

HPLC-MS {Method C) nvz = 428 (M+2); Ri = 1.57 min. (Chlorine isafope signal)

JP 2004-502690 A 2004.1.29
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Example 103 (General procedure {A)}
1,3-Dimsthyl-8-piperazin-1-yl-7-{4-tfluoromathyibenzyi} -3, 7-diaydrapuring-2,6-diang.
TFA

f@fi\ £
oy O
&,

HPLC-MS {Method C) miz= 423 (M+1); Ry = 1.58 min.

Example 104 {General pracsdure {A))
T-Biphenyl-4-yimethyl-1,3-dimethyl-8-piperazin-1-yi-3,7-dihydropurine-2,6-dione. TFA

o

"’i:f}Nw

HPLC-MS (Methed C) mvz = 431 (M+1); Ry = 1.76 min

Exarnple 105 {General procedurg (A}
3-(1,3-Dimathyl-2,5-dfoxe-8-pinarazin-1-yl-1,2,3, 8-tetrabydropurin-7-yimethyl) benzoic
actd methyi ester. TFA

HEe O o

”=°‘nd P
L O _
&,

HPLC-MS (Methad ) mviz = 413 (M+1); Ry = 1.33 min.

JP
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Example 106 (General progedure {A))
4-{1,3-Dimethyl-2,8-dioxa-8-piperazin-i-yi-1,2,3,6-tetrahydropurin-7-vimethyl} benzoic
acid methy! ester, TFA
HE.
s
”jI

Ha.

cé\rlu
GH,

HPLG-MS {Methad C) miz= 412 (M+1); By = 1.31 min.

Example 107 (Gareral procedure (A)}
7-Biphenyl-2-yimethyi-1,3-dimethyl-8-piperazin-1-y+-3,7-dihydropurine-2 6-gicna. TFA

.
an\N,&
=0
L O
OHS
HPLC-MS (Methiod G} mz= 431 (M+1); Ry = 1.55 min.

Example 108 (General procadure (A})
T-{4-ert-Butythenzyl) -1,3-dimethyl-8-piperazin-1-yl-3, 7-dinydropurine-2,6-dione, TFA

o,
e r"@«’c'L o
N 7N
D,;\,‘,,Q--\ B )
oK,

HPLC-MS (Methad C) nviz = 411 (M+1); Re=1.78 min.

Example 109 (General procedire (A))
1.8-Dimethyl-8-piperazin-1-yl-7-(4-trifluoromeathawybenzyl) -3, 7-dihydrapuring-2,B-dicne.
TFA

L

Hac“u’gi F@fﬁfF
A
oH,

HPLC-MS (Method C) m/z = 439 (M+1}; R, = 1.65 min.

JP
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Example 110 {Gensral procedura (A}) .
7-{8,4-Dichlorobenzyl} -1,3-dimethyl-8-piperazin-1-y1-3,7-dihydropuirine-2,6-diona. TFA

o
A
jl; o
e
061\’." A
CH,

HPLC-MS (Method C) miz= 424 {M41); R, = 2.87 min. Purily 98% (ELS)

Example 111 (Ganeral procedure (A})
1,3-Dimethyl-8-piperazin-1-yi-7-{4{1,2,3}thiadiazot-4-yienzyl) -3, 7-dihydropuring-2,6-
dione, TFA
? r‘@’&’ 1
H,LC.
Ty N
OJ\)NI}_ R

!
CH,

HPLG-MS {Mathod C) miz = 439 (M+1); R, = 2.47 min. Purity 80% (ELS)

Example 112 {General procadure (A)}
4(1,3-Dimettiyl-2,6-dloxo-B-piperazin-1-yl-1,2,3,6-tetrabydrapurin-T-ylmsthyl) -3-
methoxybenzoic acid mathy! aster. TFA

g -aH,
Aot
H,C\Nj\[ Py
BRrS@L
&
HPLC-MS (Method C) mdr= 443 {M+1); Ry = 2.50 min. Purity »82 % {ELS).

Examgle 113 (Genarat procsdure (A)
F-Cyclohexyhmethyl-1,3-dimetyl-8-piparazin-1-yl-3, 7-dinydro-purine-2,8-diona. TFA

0

Hﬂc“m VA
T ;}—UH

o=
3

HPLC-MS (Methad B): m/z = 3671 {(M+1); Ry=2.15 min.

JP
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Example 114 (Generat procadure {G))
7-Benzyl-8-(2,5-diaza-bicyniof2.2. 1)hept-2+yi} -1, 8-dimethyi-3, 7-dihydro-purine-2,6-dicne.
TFA

Mh%Ifl;Z
W
) N/>~N H
Ao
o,
HPLC-MS (Mathod B mvz = 367; Ry = 1.76 min. TIC area 100%
Example 115 (General procedure (A))

8-(5-Bemyi{1,4diazepan-1-yl} -7-(2-iodo-banzyl) -1 J-dimethyl-3,7-cihydro-puring 2,6
dione. TFA )

0
HG
& J\jI‘N/}*N/—\NH
0¥ TN
CH,

HELC-MS (Method BY: mfz = 585 (Ma1); Py = 2.87 min; purity-50%

Example 116 {Sanaral procecira (A))
(5} -7-Beneyl-8-(3-hydroxymethylpiperazin-1-yi) -1,3-dimetiwl-3,7-diydropurine-2,8-

The plperazine meigty was praparad according to the general procadure for praperation of
piparazine derhvatives,

WMeOH-d4; d= 7.1-7.4 [m; SH) 5.4 (d; 2H); 3.5 (s; 3k} 3.45 {m; 2H); 3.25 (= 3H); 2.8-3.2
{rm; 3HY; 2.0{m; 1H); 1.2 {3 br; 3H} HPLC-MS (Methed B): miz = 385 (M1} Ay = 1.85
min.

JP 2004-502690 A 2004.1.29
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Example 117 (Ganeral pracadure (G})
81.4|Ciazepan-1-yl-1,3-dimethy-7-(2-0x6-8-pyrrolicin-1-y-ethyl) -8, 7-dihydra-purine-2,6-
dicne

o
o 0
| n}—N
oﬁ\‘\l N LJNH
CH,
HPLC-MS (Mathad B): m/z = 380; Ry = 2.93 min + 0.42 min; 43 + 58%

Exemple 118 (General pracedurs (T
7-(2-lodo-benzyl)-1,3-dimethyl-5-{€-pyridin-2-yimethyl-{1,4]diazepan-1-yI)-3, 7-dhydro-
purine-2,8-dione. TFA

"H NMR (GDCI3): § 8.9 (s br, 2HY, B.65 (d, 1HY, 8.2 (t, 1H); 7.85 (d, 1H); 7.15 ¢, 1H); 7.5
(d, 1HY 7.8 {t, 1H); 7.0 (t, 1HY; 675 (d, 1H]; 5.45 (s, 2H}; 3.65-3.8 {m, 3HY, 3.5 (s, 3H); 3.3
(e, 4H); 2.8-3.25 (m, 7H). HPLC-MS (Method BY: m/z = 588 (M+1); Rt = 2,25 min; Purity
(UV) = 87%. )

Example 119 (General procedura (A))
7-{2-Bromo-benzyi}-1,3-dimethyi-8-(8-pyridin-2-yimethyl-[1, 4ldiazepan-1-yl)-3,7-dinydro-
purine-2 g-diona

&,

(s

H,cl)g[:)_'(mm

oy

GHJ

LA

JP 2004-502690 A 2004.1.29
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HPLG-MS (Method B): m/z = 538 & 6547 (M+1; M2); Ry = 1.94 min

Exampie 120 {General procedura {0))
(8} 7-Benzyl-8-(3-bonzyl-piperazin-1-y|)-1 3-dimethyl-2, 7-cihydro-purine-2,6-diene

&"
H
AR
&y

TH-NMR {CDCg): §7.244m, 10H); 5.32(m, 2H); 3.52(s, 3H); 8.11(m, 11R); 2.68(m, 2H).
HPLG-MS (Mathod B): miz =445 {bi+1), 354, 263 Rr = 4.13

Example 121 (General procedure (D))
7-Benzyi-1,3-dimethyl-8-(3-phenethyl-piperazin-1-y))-3,7-dihydre-purine-2,6-dlone

TH-NMR (DMSO-t): §7.25(m, 10H); 5.41(s, 2HY; 3.30(m, 18H); 1.68(m, 2H), HPLC-MS
{Method B): miz = 481 (MeNa), 450/450(+1); Ry = 2.52 min,

Example 122 (General procedure (D)}
(Rj-7-Banzyl-8-{3-banzyloiperazin-1 ~vi)-1,9-dimethyl-3,7-dihydropurine-2,6-dions

"‘2%;?%@@

TH-NMFA (CDCla}: &7.24(m, 10H); 5.34{m, 2H), 3.56(s, 3H}), 3,34(m, 5H); 2.78(m, TH);
1.70(s, 18). HPLC-MS {Method B)! m/z = 445/446{M+1), 468{M+Na); R: = 2,56 min,

JP 2004-502690 A 2004.1.29
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Exampie 123 (General procedure (D)}
7-Benzyl8-{3-{2-Fiydroxy-benzyl)-piperazin-1 -yl}-1,3-dimethyl-3 7-dihydro-purine-2,8-
dione

He,

L5500

OFTT T

é“"
HO

"H-MMA (MeDH-d: 57.28{m, 3H); 7.11{m, 4H); 6.81{m, ZH}; 5.43{m, 2H); 3.76(m, 1H);
3.31(m, 14H); 2.886s, 2H). HELG-MS (Method BY: mvz = 461/462{m+1); 483(M+May, By =
2,408

Example 124 (General prossdurs (D)}
7-Banzyl-8-(3-(2-methoxy-benzyt)-piperazin-1-y) 1 3-dimethyl-3, 7-dikydra-puiine-2 8-

dicne
o
HIC\N h}_f‘—\
Ll
09!‘@; N '\—{_Q
Cr,

He-d
H-NMR (COCI): §7.22(m, 7H); 6.67(m, 2H); 5.32(m, 2H); 3.83(s, 3H); 3.54(s, 3H);
3.38{m, SM); 2.78(m, 7MY 1.87(s, 1H) HPLC-MS (Method B): m/z = 475,476,477 (M1 }; B,
=257

Exampte 123 {Gsnaral procedurs (D))
{R) 7-Benzyi-B-(3-(4-methaity-benzyl)-piperazin-1+y) 1 3-dimathyi-3, 7-cihydro-purine-Z, -
diang

ity
5o,
TH-NMR {CDCIa): 57.28(mn, SH); 7.08(m, ZH} 6.84(m, 2H); 5.34{m, 2H}; 3.80(3, 3HY;

3.55(e, 3H); 3.38(s, IH); 3.28{m, 2M); 2.88(m, BM); 2.82{m, 2H): 1.84(s, 1H) HPLC-M&
{Method BY: mvz =a97(M+1), 475/478/477{M+1); R: =2,368min

JP 2004-502690 A 2004.1.29
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Example 126 [Gengral procedure (D))
{R)-7-Banzyl-8-(3-td-hydromy-nenzyl)-pipdrazin-i-yl)-1 3-imethyl-3, 7-dhydre-purina-2,8-
dions

”‘°1%§%"

YR {DMSO-cg): §9.38(s, 1H); 8.85(s, 2H]; 7-28(m, 3H); 7.13{m, 2H); CE.98(m, 2H);

£.72(m, 2H); 538(m, 2H); 3.08(m, 15H) BPLC-MS (Method B mvz = B43(2M+Na),
4BT/4E2(M+1): B = 2.017

Example 127 (Genetal procedure {D))
(M)-7-Benzylt S-dimethyi-8-(3-(4-nitro-banzyl)-piperazin- £ yf}-3,7-dihydro-puring-2,6-
dione

R

TH-MMR (COCL): §8.17(m, 26); 7.30(m, 7H); 5.34(s, 2H); 3.83(s, 3M); 3.90(m, 12H)
HPLC-MS {Mathod B): mE = 460491 (M+1); Ry = 2,522

Example 128 {General procedure (3]}
{R)-7-Benzyl-B-{3-(d-fluoro-benzyl}-piperazin-1-yi)-1,3-dimsthyl-3, 7-dihydra-purine-2,6-
dione

w2

o tus
TAT O

YH-MMA (CDCl): §7.32(m, 2H): 7-08({m, 7H); 5.34(m, 2H); B.55(m, GH); 2.93(m, 12H}

RPLG-MS {Method B): myz = 847(2M+Na), 265{M+dla), 463/464(M+1} R, = 2,56 min

i

JP 2004-502690 A 2004.1.29
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Example 128 (Ganeral procsdurs (D))
{R})-4-(4-(7-Benzyl-1,3-dimethyl-2 8-dioxc-2,3,8, 7-tetrahydro-1 H-purin-8-yl)-piperazin-2-
yimethylj-benzonitrile

S oY
&;xj;}xf{tﬂkm

TH-NMR (CDCL): §7.61(m, 2H); 7.26(m, TH); 5.34(s, 2H); 3.53(s, 3H); 3.28{m, BHj;
2.84(m, 7TH}
HPLC-MS (Mathod B): m/z = 492(MeNa), 470/471 (Ma1); Ry =2.334

Exampla 130 (General procedure (D))
{R)-6-(B-{3-Benzyl-pipsrazin-1-yl)-1,3-dimeathyl-2 6-dioxo-1,2,3,6-tefrahydro-purin-7-
yimethyl-nicatinonitrile

o L
o
*H-NMR {CDCla): § 8.67(m, 1H); 7.88{m, 1H}; 7.22(m, 6H}); 5.40(s, 2H}); 3.58{m, 3H);
3.33(m, 5H); 2.85m, 7H) HPLC-MS (Mathod BY: mvz = 953(2M-+Na), 471/472(Mu-1); Be =
1.791 min.

Example 131 (Gereral procedurs {D})
{R)-7-Benzy-1,3-dimeilyi-8-{3-thiazok4-yimethyh-piperazin-i-y)-3, 7 -dihydro-purine-2,6-

dicne -
A N/ 3
Tl

'H-MMR (GDGl): §8.77(m, 1HY; 7.28(m, SH); 7.02tm, 1H); 5.35(m, 2H); 3.54(s, 3H):
2.72(m, 12H) HPLC-MS (Method B): vz = 452/453(Wh-1) R, = 2.220 min.
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Exampie 132 {General procedure (D))

(273)

PUT/DRALAN467

(R)-2-[1.3-Dimethyl-2,6-dioxo-B-{3-thiophen-2-yimethyl-piperazin-i-yl)-1,2,3,6-tetrahydro-

purin-7-yimethyl]-benzenitrie
M

a
»,&NJK,.‘}_ —
/J‘N

oy

o

"H-NMR (CDClg): 37.70(8, H), 7.65(s, 1H); 7.40(s, 1H); 7.13(s, 2H); 6.88(s, 3H); 5.55(s,
2H); 3.58{s, 3H), 2.96{m, 12H} HPLC-MS (Mefhod B): Rettid=2.40 min. m/z =

488(M+Na), 4T6/AT7(M+1)

By use of the general methods described above, the following compounds can

furthermore he mads:

Exampla 133

7-Benzyl-8-[1 4]diazepan-1-yl-3-methy/-1-
(tetrahydro-furan-2-yvimethl)-3, 7-clinydro-
puring-2,6-dicne

=

Exampie 135
7-Benzyl-8-1,4]diazepan-1-yl-3-methyl-1-
(5-mathyl-hexyl}-2,7-diydro-purine-2,6-
dione

IC}%E?{3T

Example 134
7-Benzyl-1-(2-oyclohexyl-athyl}-8-

(1, 4ldiazepan-1-yl-3-methyl-3, 7 dibydre-
purine-2,6-dione

QR

oo L F
o,

Example 13§

7-Benzyl-B-[ 1, 4fdiazepan-14yl-3-methy-1-
{3-methyl-butyl)-3, 7-dihydro-purine-2,6-
diene

"
£ 2
HE ﬂi&mh
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Example 137

7-Banzyl-8-[1 4]diazepan-1-yi-1-{2-ethoxy:
ethyl)-3-methyl-3,7-dinydro-purine-2,8-
dians

i Ly i
LT
oty
Example 138
7-{2-loda-banzy)-3-methyl-B-piperazin-1-yl-
1-(tetrahydro-furan-2-yvimethyl}-3, 7-dihydro-

purine-2,3-dicne

C&\l{r’?h@w
o,

Example 141
7-(2-lodo-benzyl}-3-methyl-8-piperazin-1-yl-
1-(tetrahydro-pyran-2-yimsthyl}-3,7-
dihydro-purine-2,6-dione

1,

e
@ n"ﬁ It
T L Oom

&y
Example 143
841,4)Diazepan-1-yi-7-(2-odo-berzyl}-1-(2-

methoxy-ethyl}-3-methyl-3,7-ghydro-

purine-2,6-dione
k

@’DQ“NI}_%
dn,

(274)
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Exarnpie 138
8-[1,4|Diazepan-1-y-7-{2-tode-benzyl)-3-
methyi-t-(tetrahydro-furan-2-yimethyl}-3,7-
dihydro-purine-2,6-dione

!

Y
Cr -y

Examgple 140
5-[1.4]Diazepain-1y-7-(2-iedo-benzyi}-3-
mathyl-1-{tetrahydro-pyran-2-yimethyl)-3,7-
dinyara-puring-2 6-dione

e

Exarmple 142
7-(2-lodo-benzy}-3-methy™-1-(2-phenoxy-
ethyl}-8-piparazin-1-yl-3,7-ditiydro-purine-
2,6-dione

Q*"*’;%:?—%H

Example 144 - .
7+{2-lodo-benzyi-1-{2-methoxy-ethy!)-3-
methyl-8-piperazin-1-yi-3,7-dihydro-purine-
2,6-dione

O
HE” N { A
[ |

JP 2004-502690 A 2004.1.29
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Example 145

1-{2-Benzyloxy-gthyh-8-(1 4]diazepan-1-y-
7+42-iodo-henzyl)-3-methyl-3,7-dihydro-
puring-2,8-dione

1

W e

f:g:bij-'t__/
6"
Example 147

1-(3,5-Dimethoxy-penayl}-7-{2-odo~
banzyl}-3-mathyl-8-pipsrazin-1-y-3,7-
dihydro-putine-2 g-lions

)

cm,

Exampie 143

8-t 4iDiazepan-1-yl-7-{2-fodg-benzyl)-3-
methyl-1-(3-triflugromethoxy-benzyl)-3,7-
dihydm-puring-2,6-dione

-

Example 151
&-[1,4]0iazepan-1-yl-1-{2-hydroxy-propyl}-
7-{2-iodo-banzyl)-2-methyl-3,7-dihydro-

puring-2,A-dione
i

"Gt

(275)

PUT/DRALAN467

Example 145
1-{2-Benzyloxy-ethyl}-7-(2-iodo-benzyl}-3-
methyl-8-piperazin-1-yl-3,7-dihydro-purine-
2,B.dione

!
¥
,/“‘Nj\lr PN
] 05?\”/-\
é -
Example 143
7-i2-lodo-benzyl)-1+(3-methoxy-benzyl)-3-
maityl-8-piperazin-1-y-3, 7-dihydro-purine-
2,G-dione

By
gm%}o«

Example 150
T-[2-Iodﬂ-bsnzyl)—S-ma’rhyl-B-pipgrazin-1-yl*
1-(3-trittuoromethoxy-benzyl)-3,7-ciydre-
purine-2,5-dione

H,
%{-’Zﬁ\;} Nk— N/_\\_}‘“ -

Exampfe 152
81,4]Diezepan-1-yl1-(2,2-diethoxy-ethyl)-
T~(2-loda-henzyl)-3-mathyl-3, 7-dihydro-
puring-2 &-dione

- 0
iﬁi{i*w”

h &H,

JP 2004-502690 A 2004.1.29
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Example 153
8-[1,4)Djazepan-1-yl-1-(2,2-dimethoxy-
ethyl)-7-(2-icde-benzyl)-3-methyl-3,7-

ditydro-purine-2,6-dione
!

g::/‘uﬁ"}_ £
ue® QJ\‘ L H N\-_,)

oH
Example 155
1-(2-11,8]Dioxatan-2-yl-athyl)-7-(2-iodo-
benzyl)-3-methy!-8-piperazin-1-yi-3,7-
difydro-purine-2,6-dione

S
j};\fg:f@

Exampls 157

21 #10iazenan-1-yl-1-{2-| 3jdic 2yl
ethyl)-7-{2-iada-benzyl)-3-methyl-3,7-
dihydro-putine-2.6-dione

1.
TR,
. ‘J‘EH‘ e
Example 159
&1, 4]Diazepan-1-yl-1-(2,S-dihydroxy-
prepyiy-7-(2-iodo-benzyl)-3-msthyl-3,7-
diydro-purine-2,6-dions

mﬁ%

(276)
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Example 154

8-{1 4]Diazepan-1-y-1-(2-[1,3]dioxolan-2-vi-
ethy)-7-(2-iodo-henzyl}-3-methyl-3,7-
dihydre-purine-2,6-dione

quﬁ

Example 156
1-{1.3]Cioxclan-2-yimethyl-7-{2-ado-
banzyl}-3-mathyl-8-piperazin-1-yl-3,7-
dihydra-purine-2,&-diona

]
SO
(I:H,

Example 158
1~(241,2Dicxan-2-yi-ethy)-7-(2-icdo-
benzyl}-3-methyl-8-piperazin-1-yl-3,7-
ditydre-purine-2,6-cione

1
o
ﬂm‘
oHy
Example 160 - .
-(2,2-Dihydroxy-propyl)-7-(2-iodo-benzyl}-

3-methyl-8-piperazin-1-yl-3,7-dihydra-
purine-2,6<ficie

et S

CH,

JP 2004-502690 A 2004.1.29
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Exampie 161

61,4 Dlarepan-1-yl-1-{3-hyoroxy-2-
methyl-propyi)-7-(2-iode-benzyi}-3-methyl-
3,7-dihydro-purine-2,6-dione

b
T
§ e
e JI_:}— 2.
o

Exampls 163
8-11,4)0iazepan-1-yl-7-(2-lodo-benzy)-3-
methyi-1 {3-{tetrahydro-pyran-2-yloxy)-

propyl-3,7-dinwdra-putine-2 6-dioha
I

s
X

O

Example 165
7-Benzyi-8-{1.didiazapan-1-yl-1-(3-hydroxy-
piopyl}-3-methyl-3, 7-dihydra-purine-2,6-
diona

I

2=
S
o,

277)
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Example 162
1-{3-Hydroxy-2-methyl-propyl)-7-{2-iodo-
benzyl}-2-msthyl-8-piperazin-1-y1-3,7-
dihydre-purine-2,8-dions

N
H
H,a\/\N»k/E =
] e
o
o,

Example 163
8-{1,4)Diazepan-{-yh1-(2-fluaro-athyl)-7-(2-
iodo-benzyt)-3-methyl-3,7-dihydro-purine-
2,8-dione

Example 66
7-Biphenyl-2-vimethyi-8-[1 4]diazepan-t-yk-
3-methyl-3, 7-dihydro-puring-2,B-dicne

JP

2004-502690 A 2004.1.29
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CLAINMS
1. A cempoundg of formula |

ﬂ1I'l

o RYHLH’
R“\N N A
S
P L
o7 N G {
| -

7

A

wherain
n and m is one o iwo ndepandently;

R e G=0; C=5; C,-C. alkyl; Cralkenyl; Czalkynyl ; C5-Gr cycloatkyl; CGyp-Cr
cyclohetercaliyl; aryi; aryl-CyCy alkyd; heteroaryl; heteroant-Cy-Ca aliyl, wharein each
alkyl, alkenyl, cycloalkyl, cycloheteraalkyl, aryl, aryt-Ci-Cy alkyl, heteroary), ar hetercaryl-
C,-Cs alkyl is optionally substituted with ong or more R* indspendently;

R® is H: G,-Cr alkyl; G- alkenyt; Co-C alkynyi: G Cr cycioalkyl; Ca-Cr cyclohetercalioyl;
aryl; aryl-Gy-Cy alikyt; heteraaryl-C-Cy alkyl; heteroaryl; cyano; halogen; hydroxy, nitno; -
SH: -8R, -S0R%; -50.R% carhoxy, GO’ -CONIR®R; Gi-Cro akyloxy; Cr-Cie
allkanyloxy; C-Cre alkynyloxy, arvioxy; heteroaryloxy, wherein each alkyl, alkenyl, alkynyl,
oyoioalkyl, aysioheteroalkyl, aryl, ary-Gy-Cy alkyt, heteraaryl, hstercaryl-Ci-Gg alkyl,
aliyioxy; alkenyloxy: alkynyloxy, aryloxy, or heteroaryloxy fs optionally subsfitutad with
one or more R independently;

R? iz H; Gy-Cyp atkyl; CzvDyp atkenyl: Co-Cyq &lkynyl; Cy-G; cycloaliyl; C3-Cr
oycloheteroalkyl; aryl; aryl-Ch-Cq aikyi; heteroaryl-Cy-Co alkyl; hetarvary; C,-Cypateyl-O-
Ci-Csalkyh; carboxy; cyane; nitro; alcgen; hydroxy; wherein each aliyl, alkenyl, aficyny,
cyckoalkyl, cyclahetaroatkyl, aryl, aryl-Cy-Cs aliod, heteroaryl-Cy-Ca efkyl, heteroatyl, or
alkyl-C-alkyl is optionally substituted with one or more R'™ independently; two R® attached
ta the same carbon atom may form a spiro system;
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R* A", R*?, and A" are indepsndantly G- Gro alkyl; C-Ceq alksnyl; Co-Croalynyl; Gy
sysloabyl; Ca-C; eyciohetaroaikyl; ani; hetsroand; eyane: halagsn; hydroxy, nitro;
triflusrmethyl; N(R'™)z =0; =5; Gi-Cip alkvioxy; Cz-Ciq alkenviony; Go-Cio alkymyloxy;
aryloxy, heteroaryloxy, wharein aach alkyl, afkenyl, atkynyl, eycloaikyl, cyslohetaroalley),
aryl, hetaroaryl, alkyiooy; alkanyloxy; alkynyloxy, aryloxy, or heteroaryloxy is optionally
substituted with one or more R? independently; iwo R* attached to the same carbon atom
may form a spircheterocyclic system, preferably hydantoing; thiohydantoine; oxazolidine-
2,5-dione;

REis H; G-y alkyl; Ca-Cipalkenyl; Co-Cig alkynyl; C-Cr cyclaalkyl; Co-Cr
cycloheteroalkyl; aryl; an-Cy-C: alkyl: heteroany; heteroaryl-Cy-Cs alkyl , wherein 2ach.
alkyl, aikeny!, alkynyl, cycloaliyl, cyclohelercaliyl, aryl, aryl alky!, heteroaryl, or hatercary
afkyl is optionally substiuted with ane or more R™ independently;

R®is H; Ci-Cip alkyl GG abrenyl; Cp-Grg alitynyl: Co-Cr cyclaalkil: Co-C;
cyclohatsroaikyl; aryl; hetaraaryl, wherain each each alkyl, alkenyl, alikynyt, eyeloaliky,
cyelohetercalkyl, arvl, or heteroaryl is optionally substituted with one oy more A"
mdepeandantly;

R is H; Ci-Crp alkyl; Colepatkenyl; G- Crealkynyl; CCy cycioalkyl; Co-C;
cycioheteroalkyl, arvi; heteroaryl, wherein each each alkyl, alkenyl, atkyny, cycloalkyl,
cycloheteroalkyl, aryl, or hetercary is optionally substituted with one or mare "
Independently;

R®, R™, R"®, and R ara independantly H; nitro; -OCHs; cyane; halogen; -OH; -8H; -SCHy;

R”is H; halogen; C1-C)q alkyi or aryl, wharsin alkyl or aryl 1s optionally substtuted with
ane or more RY independently

R¥is H; halogen;
or, R? and R™ may be connected to taim a cyclopropy! ring;

R™is H; Cy-Cog alkyl or and:

JP 2004-502690 A 2004.1.29
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or a salt thereof with e pharmaceutically stceptable acid or base:

with the exception of the fdllowing compoungs;

1,3-dimathyl-7-(2-Cxo-propyl} -B-piperazin-1-y1-3,7-dihydro-purine-2, G-dioneg,
1,3,1,8,7"-pentamethyl-8-piperazin-1 ¥1-3,7,3, T-tetrahydro-7,8"-methanediy!-bis-purine-
2 5-dianz,

3.4, 5-irmethaxy-benzoic acid 2-(1,3-dimethyl-2, 6-dioxe-8-piperazin-1-y-1,2,3,6-
tatrahydro-purin-7-yl) -ethyl ester,

T-[2-Hydroxy-3-{4-mathoxy-phancxy) -propyl]-3-methyl-8-piperazin.1-y1-3,7-dihydro-
purins-2,6-dione,

T-{2-hydroxy-2-(2-nitro-phenyl) -sthyl}-3-methyl-8-piperazin-1-y1-3,7,8,8-tetraby dro-purine-
2,6-diona,

7-Benhzyl-3-methyl-g-piperazin-1-y1-3,7-tihydro-purine-2,6-dione,
7-(4-Chloro-panzyi} -3-methyl-8-piperazin-1-yl-3,7-diydra-purine-2, E-cione,
7-{2-Chloro-benzyl) -3-methyl-8-plnarazin-1-yl-3, 7-dhydro-purine-2, 6-dione,
7-Ethyl-3-methyl-8-piperazin-1--3,7-dihydro-purine-2,8-diens,
3-Methyl-8-piparazin-1-yl-1,7-dipropyl-3,7-dihydro-purine-2, 6-dione,
S-hethy-7-(3-mathyi-butyl) -8-glperazin.1-yi-3,7-dihydro-puring-2 §-diona,
7-Butyl-3-methy!-8-piperazin-1-yl-3,7-dihydro-puring-2,6-dions,
3-Methyl-7-(3-phenylfropyl) -8-piperazin-1-yl-3,7-dihydro-puwring-2, 6-tiione,
7-But-2-anyl-3-methyl-8-piperazin-1-y-3, 7-dihydro-puine-2,6-dicns,

74 3-Chloro-but-2-anyl) -3-msthyl-8-piperazin-1-yl-3,7-dihydro-purine-2,8-dione,
7-Hoptyl-3-meathyl-8-plperazin-1-yl-3,7-difwdro-purins-2, 6-dione,
I-Methyl-7-(1-phenyl-ethyl} -8-piparazin-1-yl-3, T-difvytiro-purine-2, S-dione,
3-Mathyl-7-{3-methyl-berizyl) -8-plperazin-1-yl-5,7-dihydro-purine-2,5-dione,
-Methyt-7-propvi-8-piparazin-1-yl-3,7-dhydro-purine-2 &-dicne, and
F-Ndethyi-7-pentyl-B-piperazin-1-vi-3,7-ihydro-purine-2,8-dione.

2. A compound of formula |

JP 2004-502690 A 2004.1.29
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i
wherein

-
7]

20

25

T and m Is one ar two independently;
with the provisc that if nis 2 then mis aleo 2;

R’ is C=0; C=8; Cy-Cealkyl; Coalkeny; Cu alkyhyl ; Co-Cr cyclaaliod; Cp-Cr
cycioheteroalkyl; aryl; aryl-Ci-Cs alkyl; heteroacyi; hetervaryl-Ci-G; alkyl, wherein each
alkyl, alikery, eycioalioy, cycionateraalkyl, amyl, aryl-C,-C; alkyi, neteroaryl, or heteroary!-
C4-Cy alkyl is optionally substitutec! with cne ar more r* independantly;

R? is Hy Cy-Cr alioyl; Co-Cralkenyl; Ca-Cy alkynyl; Go-C> cycloalkyl; ©4-C; cyeloheteroalid;
an; atl-Ch-Gy alkyl; heteraaryl-Cq-G. alkyl; heteroaryl; cyano; halogen; hydraxy, nitro; -
SH: -8R% -S0R5; -80.R5; carhoxy; ~CORY, -CONRYg Cr-Cop atkyloxy; Ca-Cag
alkenyloxy; Co-Cra alkynylaxy, aryloxy; hetercaryloxy, wherein each alkyl, alkenyl, atkynyl,
ayeloalkyl, cycloheteraalkyl, an, aryl-C;-Cy alkyl, heteroaryl, heteroaryl-C.-Cy allopt,
alkyloxy, alkemyloxy; alkynyioxy, aryloxy, or heteroaryloxy is optionally substituted with
one or more R independantly; -

A® s H; Cr-Crg alkyl; C2-Cyg alkenyl; Cp-Crsalkynyi; Co-Cr cycloalkyl; Co-Cr
aycloheteroalkyl; anyl; anyl-Ci-Cs alkyl; heteroaryl-Cy-Cy alkyl; hateroaryt, Gi-Cyoalkyl-O-
C;-Cyalkyl; carboxy: cyano; nitro; halegean; hydrexy; wherein each aliyl, alkenyi, aliynwl,
cycloalky!, cyclohetercalkyl, aryt, aryl-Cyi-Cz alkyl, heteroaryl-C,-Cs alkyl, heteroéryl, or
alkyl-C-alkyl is spticnally substituted with one or mare R'? indepandently; two R? aftached
to the same carbon atom may foim a splye system;

R', R", R, and R" are independently Cy-Cqy alkyl; Ga-Cpatkenyl; Cp-Chp allynyl; C3-Cr
eycloalkyl; Co-C: cyclohetercalkyl, aryl; heteroaryi, ovano; halogan; hipdroxy, nitro;

A 2004.1.29
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trifluarmethyl; N(R™)s =0; =8: ©1-Cyo atkyloxy; Ca-Csp elkenylony; Co-Grg alkynyloxy:
aryloxy: heteraaryioxy, whetein each alkyf; alikenyl, alkynyl, cycloakyl, cyclohetaroatiyl,
anyl, heteroaryl, alkyloxy; alkenyloxy; aikynyloxy, eryloxy, or hetercaryloxy is optionally
substituted wiih one or mara R® independently; two A* attached to the same carbon atomn
may form a spiroheterocyclic systam, preferably hydantoine; 1hiohydambina; oxazoliding-
2,5-dione;

R®is H; C1-Cha alkyl: Go-Cip atkenyl; CarGq albiyniyl; Co-Cy eycloalkyl; Ca-Cr
cycleheteroalkyl ary; aryl-Ci-Cs alikyl; hetersaryl; haleroaryl-Ci-Cy alkyl , wharein each
alkyl, clicanyl, alkynvl, eycloalkyl, syclohoteroalkyl, and, aryl alkeyl, hetaroan, or heteroaryt
atkyl is optionally substitsted with ore or more R™ independenty;

A% i H; Cy-Cyq aliyl; Ce-Croalkenyl; Co-Cia alkynyl; GGz cycloatkyl, o0
ayslohetaroaliyl; aryl; heteroand, wherein cach each alio, alkenyl, allynyl, cycloalkyl,
cyctohstaralkyl, aryl, or heteroaryl is optionally substituted with one or more R*S
independently;

R 18 H; Cy-Grg aliyl; Ca-Cog alkanyl; Co-Cipalkynyl; C3-C eycloaliyl; C3-Cr-
cycloheteroalkyl; aryl; heteroaryl, wharein sach each aikyl, alkenyl, alkynyi, cycloalkyl,

cyclohetescaliyl, aryl, or heteroary is aptionally substituted with one or more R
independantly;

A% A", A", and R*™ are independentty H; nitro; -OCH;; eyano; halegen: -OH; -SH; -S0Hy;
R is H; halogen; Gy-Grp alky! opticnally S-Ubsfliuwd with one ar mera RY independsntly
R"is H; halogen;

or, A* and R' may be connetsd to form a cyclopropy! ring;

R'is H; G)-Cyp alkyl or anvi;

or a galt thereof with a phermaceticafly agcaptable acid or base;

JP 2004-502690 A 2004.1.29
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3. A compound of formuta |

0 8—-g"
Y N )

N FARLN
A A
I C £

Flf R

!
wherein

n and mis one ar two indspandantly;

R' i C=0; C=5; Gy-Ce alky; Gaatkenyl: S alkynyl ; G Ty cycloalkyl: C-G;
eyolohatercaikyl; aryi; aryl-C,-Cq alkyl; hetaroaryl; hetercaryt-Ci-G; alky), wherein sach
alkyl, alikenyl, cycloatkyi, cyclohsteraalicyl, asyl, aryl-Ci-Ca alkyl, hatetcaryl, or hetersaryl-
Cy-Cs alkyl is optionally substituted with one or mare R® Independsritty;

F’is H; C4-Cy aliyl; Cp-Cralkenyl; G-y alkymyl; CorC; oyclomlicyl; Gy-Cp cyclohetoroaliyl;
anyl; aryl-Cy-Cs aiky!, heteroaryl-C4-Cj alkyd; heteraaryl; cyana; hatpgsn; hydrony, nitra; -
SH; -8R’ -808% B0 carboxy; -COR%; \CON{R®y C,-Cyp alkyloxy; Cz-Cfo.
atkenyloxy; C-Cro alkynyloxy, aryloxy; heteraaryloxy, wherein each alkyl,-afkenyd, allynyd,
cycloalkyl, cyclahsteroalkyl, and, aryt-Cy-C; alkyl, hateroany, heteroanyCyG, alkyl,
alkyloxy; alkenyloxy; aliynyloxy, aryloxy, or hetercaryloxy is optionally substitutad with
ong or more R independently;

R is Cy-Cin alkyl; C2-Cio atikenyh Co-Cra allynyl; C5-C5 oyoloaliyl; G Cr oycloheteroalir;
aryl; eryl-Cy-Cs alkyl, heteroan-C-C; alkyl; hateroaryl; G1-Groalkyl-0-Cr-Cealkyl; carboxy;
cyano; nitro; halogen; hydroxy; wherein each alkyl, alkenyl, alkynyl, cycloaliod,
cyclohetercaikyl, aryl, aryl-Gy-C; alkyl, hateroary-C,-Cy alkyl, hetercaryl, or aiky:-O-alioyl
is opticnally substitintad with ona of mers R' independently; two R® atached to the same
carbon atom may form a spire system;
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&%, A", R", and A" are indepandantly C-Cag alkyl, Co-Co alkenyl; CoCsgaliyryl; GGy
cyclaalkyl; G,-Cr cyclohatersalkyl; aryl; hetercaryi; eyano; halogen; hydraxy, nitro;
trifluormethyl; N(R™)z; =05 =5; Cy-Cug aliyloxy; Ga-Chp alkenyloxy; Cu-Cro aliynyloxy;
aryloxy; heteroaryloxy, wherein each alkyl, alkeny!, alkyrwl, cycloaliyl, cyclohetaroalkyl,
aryl, hetemaryl, alkyloxy, atkenyloxy; alkynyloxy, aryloxy, or heteroaryloxy is eptionally
substituted with one or mare R? indapendently; two R arached 1o the same carbon atom
mzy form a spiroheterotyeliic aystem, preferably hydantoine; thishydanicing, oxazoliding-
2,5-dione;

R¥is H? Ci-Cin alkyl; Ca-Cipalkenyl; Cu-Ciq allynyl; Co-Cr cycloalkyl; TG
cyclohstercallyi; and; aryi-C:-Cs alkyl; hetoroaryt; hetercaryl-C+-Cs alkyl , wharain each
alkyl, alkenyl, alkyny, oycioalky, cyclohetercalky!, aryl, ary) alkyl, heteroary), or heteroany
alkyl is optionally substituted with one or more R' Indapendently;

R® i3 H; C-Cp alkyl; Co-Cip alkanyl; Cp-Cig 2lkyny); Ca-Cr cytioalkyl, Co-Cy
cyclohetercalkyl; aryl; heteroaryl, wherein each sach alld, atkenyl, atkynyl, cycloalkyl,
sycloheteroalkyl, aryl, or heteroaryl is aptianally substintad with ane or more R™
independentiy;

A Is Hy Ci-Cyp alkyl; Co-Gip Blkenyl; Cp-Croaikynyl, Co-C; cyaloalkyl; C-Cr
ecycloheteroaliyl; aryl; hetersary), wherain each each alkyl, alkenyl, alkynyl, cycloalkyl,

cycichetaraalkyl, aryl, or hetercaryl is opticnally substituted with one or mare R’
indepandently;

A, B™, R™, and R* are Independently H; nitro; O0Hs; cyane; hatogen; ~OH; -8H; -8CH,;
R is H; halogen; Cr-Cry alkyl optionally substituted with one or more R' independantly
R™is H; halogen;

ar, A% and R™ may ba connected to farm a cyclepropyl ring;

R¥is H: Ci-Chg alkyd or any;
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or a sak thereof with a pharmacautically acceptable acid or base:

4. A germpound aceording te any one of the claims 1 to 3 wherein R is 0=0; Cy-Cralkyl;
Coalkenyl; Coalkynyl ; Ca-Cy oyoioalkyl; Cy-Cy eyclcheteroaiky'; aryl; or hetersaryl, whersin
each alkyl, alkeryl, cycloalkyl, cyclahetarcalkyl, and, or heteroaryl is optionally substituter!
with one or mera R” independentiy,

5. A compound according to claim 4 wherein R' is C=0; C,-C; alkyl; Cy-Cq cyclealkyl; anyl;
or hetercaryl, wherein each alkyl, cycloalkyl, aryl, or hateroaryl iz optionaily substitutad
with ana or mare R Indapendantly,

6. A compaund acoording to claim 5 wherein R is §=C or ary! optionally substitutad with
one of more R independently,

7. A campound aecerding to claim & wherain R is aryl optionally substituted with one or
mare R indepandertly.

8. A compound according to claim 7 wherein R’ is aryl.
8. A compound according fo claim 8 wherein A" is phenyl.

19. A compound according to any ang of the claims 1 to & wherein R? is M; C4-C; alkyl:
Co-Cr alkenyl; Cr Cralkynyl; CrCr eycloallod; C-C; cycloheteroatkyi; aryt; hateroaryt;
cyano; halogen; hydroxy, nitro; -SH; -8R%; <80, -80,R®; -CO,RY; C1-Co alkyloxy; Co-Cro
alkenyloxy; Cz-Cup elkynyloxy, wherein aach alkyl, alkenyl, alkynyl, eycloalic,
cyclohateroalyi, aryl, hetereary, alkyloxy, atkenyloxy, or allynyloxy is optionally
substhtuted with ona or more R'' independenty.

11. A compound aceording 10 claim 16 wherein R? is H; C,-C; alkyl; Ce-Cy
cyclohetaroalkyl; aryl; cyano; halogen; nitra; -8R®; -S0:R% -COZR% or Gy-Chg allyloxy:
wherein aach alky, cycloheteroalicyl, aryl, or aikyloxy is optionally substituted with one or
more R independently.

12. A sompound according to claim 11 wherein R? is H; G;-C; alkyl; C¢-C;
cyclohsteroalky; aryl; cyana; halogen; -CO.RY or €4-C 1 alkylouy; wherein cach alfoyl,
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oycloheteroalkyh, aryl, or alkyloxy is optionally substituted with ane or more RY
indegendantly. N

13. A rompound according 10 ¢lslm 12 wherein A® is H; C-C; alky!; ovano; halogen; or
C -Gy alkyloxy; whersin each aikid or alkyloxy is optionally substituted with one or more
R"™ independantly.

14. A compound eccording ta claim 13 wharsin R? is H; cyano or halogen,
15. A compound acoording 1o claim 14 whergin R® is .

16. & compound acsording to any ona of the tlaims 1, 2 and 4 to 15 wherain K Is H; Oy
Cip aliyl; Co-Crg alkanyl; Co-Croatkynyl; GGy oycloatiyl; and; C-Cicalki-0-C-Csaliy!;
cyang; nitro; halogan, hydroxy, whereln each alkvi, alkeny?, atkynyl, cyaloalkyl, aryl, or
allga-Cralkyl is optionally substitutad with ona or more R'® Intepandentiy; two R® attached
10 the same carbon atomn nay form a spiro system.

17, & compound according 1o claim 16 whergin R? is H; Gy-Cyp alkyl; Cy-Cygalkyt-0-Gye
Csalkyl; hyesooy; wharain alkyl, or aikyl-C-alkyl is optionaily substitstar with ana or mers
R Independertly; two R* attached to the sarme carbon atom may form a spira system,
18, A campound according to claim 17 wherein B2 is H or G0y alky! dationally
substituted with ane or more R'® independently; twe R attached t6 the same carbon atom
mAy form a spiro system.

19. A compound according te claim 18 wherein RF is H or C,-Cyo alkyl,

20. A compound acoording to claim 18 wherein R is methyl, eihyl, or isapropyl.

21, A campound according to claim 19 wherein A is H.

22. A compound according fo claim 3 whersin A% is C-Bep alkyl; ©2-Crg atkenyl; CrCre

aikynyt, Co-C7 aycloalkyl; aryi; C,-Chpalkyl-Q-Cy-Caalkyl; cyano; nitro; halogen; hydroxy;
wherein ezch ailkyl, alkenyl, alkynyl, eycioalkyl, aryl, of alkyl-O-alkyl is optionally
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substiuted with one or more R'2 independendly; fwo R®attached 1o the same carbon atom
rriay farm a spiro system. -

23. A compound according ta claim 22 wherein R? is C;-Cip alkyl; Gi-CrpalkyhO-y-
Csalkyl; hydrexy; whersin alkyl, af alky-Calkyl i eptionally substituted with one or more
A'? independantly: twa R attached to tha sama carbon atom may form a spire system.

24, A compound eccording 10 tlaim 23 wharsin F° is Gi-Cio alkyl opiionaliy substituted
with ona er more A independently; two R® attached to the same carben atom may forma

spiro system,
25. A compaund according 1o claim 24 wherein R? is G,-Cyp alkyl,
26. A compound according to tlaim 38 whereln R 1s metnyl, ethyl, or isopropyl

27. A compound according to any ane of the claims 1 to 26 whersin R*is Ci-Cio alkyl; G-
Cigalkenyl; Co-Crnalkynyl; Co-C7 oycloalkyl; anyh; hetervaryl; eyano; halogen; hydroxy,
nitro; wherein each afkyl, atkenyi, alkynyl, cycloalky, and, of hetercary! is optionafly
substituted with one or mare R? independently,

28, A campound according to claim 27 wharein R® is Ci-Gio alivi; Co-Croalkanyl; or & Chp
alkynyl; viharain each alkyl, atkenyl, or alkyny! iz opfonaily substituted with ane or mare
R independently. )

29, A compound according to Jaim 28 whersin B is G1-Cyo alkyl optionally substitutad
with one or more R* indepandantly.

30. A compound aceording to claim 29 wherein B* is C-Gyp alkyl.

31. A compound according to olaim 30 wherein A is methyl.

22. A compound accerding 1o any ene of the claims t to 31 wherein R is H; Gy-Cp alkyl;
Ca-Croalkenyl; Gz Gnalkynyls GGy cyclaatioyl; anyl; hoteroaryl; wherein each aliod,

alkanyl, aikynyl, cycloalkyl, anyl, or heteroaryl is optionelly substituted with one or more
R" indapendantly.
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23, A compound according to claim 32 whierein R® is Gi-Cro alkyl or ary); wherein each
akyl or anyl is optionally substituted with one or more R™ independantly.

34, A compound according to any one of the laims 1 1o 33 wherein R® is H: Cy-Cqg aliyh;
CrCrpaikenyl; SrCiqaliynyl; Cs-C7 cydloalityl; o aryl; wherein sach sach alky!, alkenyl,
allymyl, eycloalkyt, ar aryl is optionally substituted with ane or mare R'S independently.
35. A compaund according to ciaim 34 wherain R is H; Ci-Cyg alkyl; or Ga-Cioalkenyl;
wherein each each alkyl ar alkeny! is aptionally substituted with onre ar more R

Independently.

36. A comgeund according to claim 86 wharain BY is H or C,-Cip alkyl optionally
substiuted with one or more R'Y independently.

37. A compound eccording o ciaim 36 wherein A% fs H.

38, A compound according 1o claim 36 wherein R is C-Cyp alkyl optionally substituted
with one or mare R' independantly,

38. A compound according to claim 38 whersin R®is G,-Cap aliyl.

40, A compound according 1o olaim 39 wharein R is mathyl,

41. A sompound according to any cne of the claims 1 te 40 whereln R is-H; Cy-Cyp alkyl
C-Ciaalkenyl; or Cx-C-calkynyl, wharsin sach each alkyl, alkanyl, ar alkynyt is opticnally

substituted with ane o more &°° independently.

42. A compound according to claim 41 wherein R is C,-Cyg alkyl aptionally substifutad
with o2 or more R™ independentty,

43. A compound according to slzint 42 wheteln R is Co-Cag alkyl.

44. A compound acsording 1o any one of the claims 1 to 43 whersin R? is -OCH.,
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45. A compound according i any ¢né of the daims 1 1o 44 wherein R is an.

48. A compound according to any one of e claims 1 10 45 wherein R is C;-Cyp alkyl;
aryl; cyano; halogen; wherein each alky) or 2ryl is optionally substituted with one or more
R indapendently.

2]

47. A compound acsording to claim 48 wherain R s halogen.

48. A compound according to any ane of tha claims 1 to 47 wherein R is Cy-Cyg alkyl;
10 CrGioalkanyl; Co-Croaliynyl; arvl; betaroary); cyano; haloged: hydraxy, qitro; whersin

each alkyl, alienyl, alkynyt, and, hetaroaryl ia optionally substituted with one er more B®

independenty.

48. A cornpound acsording to claim 48 wherein R i5 aryl; heteroaryl; or hydroxy; wherein
15 each ary! and helercaryl is optionally substituted with one or mare F® indepandently,

£0. A gompound according 1o elaim 48 wherein 1™ is phanyl, pyridyl, or pyrroliding,
51, A compaund agsording 1 clsiim A9 whersin R'? is mydroxy.

52. A compaund acoording 1o any ons of the clalms 1 to 51 wharein K™ is halogan,
53. A compound that iukfils all of the following threa crieria:

25 1. Contalns the structurat elemant of Formula [
i,
N M /( ),\
4k | )—N N
07" "N N )

wherein

n and m is one or hwa independentty;
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2. has a molecular weight of 500 daltons or less;
3. bhas a DPP-IV inhibition constant Ki of 500 nM or less

54. A compound according to any one ot the preceding claims sslected from the feliowing:

T-BenzyhB-(6-hydroxymathyl-{ 1, 4fdiazepan-1-yi) -1,3-dimethy-3,7-diydronyrineg-2 8-
dione,

7-Benzyi-8-{6-hydroxy-{1 4]diazegan-1-yl} -1,3-dimethy!-3,7-dihydropurine-2,6-dione
7-Benzyl-8-{3-ydroxymethyl-[1 4[diazepan-1-yi) -1,3-gimeihyl-3,7-ditydropurine-2 6+
dione

7-Benzyl-1,3-dimethyl-8-piperazin-1-yl-3,7-dihydropurine-2,8-dione
1,3-Dimethy-7-(4-mathythenzyl) -8-piperazin-1-yi-3,7-dihydropusine-2, 6-dione
3-(1,3-Dimethyl-2,6-dioxo-8-piperazin-1-yl-1,2,3,B-tetrahydropurn-7-yimelhyl} benzeritrite
2-{1,3-Dimethyl-2,6-dioxo-8-piperazin-1-yl- ,2,S,&fetrahyﬂropur’ln-?«y\rna!hyl) benzonitille
1,3-Dimethy+7-(1-phenyisthyl) -8-piperazin-1-yl-3,7-ditydropurine-2, B-dione
7-(F-aniohanzyly -1 . 3-dimethyl-&-piparazin-1-yl-3 7-dhydroputing-2,6-dione
1,3-Dimethyl-8-pipgrazin-1-y1-7-(2-¥iflucromethyfbenzyl) -3,7-dihydropuwine-2 6-<ione
1,3-Dimethyl-7-naphthalsn-t-yimethyi-8-piperazin-t -yl-3, 7-dihydropurine-2,6-diene
1,3-Dimethyt-7-naphthaten-2-yimethyl-8-piperazin-1-yl-3,7-dihydropurine-2,6-dicne
7-{3-Bromobenzyl] -1,3-dimethyl-8-piperazin-1-yl-3, 7-dhydropurine-2,6-dione
7-Benzyl-8-(3-supropylpiperazin-1-yl) -3,3-dimetl-3,7-dihydropurine-2,6-dione
7-Benzy-8-(1 Hdiazepan-1-yl-1,3-dimethyl-3,7-ditvdro-puring-2,6-dione

1,3-Dimethyl-7-(2-oxo-2-pyrrolidin-1-yl-ethyl) -8-plperazin-1-yi-8, 7-dihydro-puring-2,6-
dione

2.(8-[1,4Diazepan-1-yl-1 3-dimathyl-2,6-dioxo-1,2,3,B-tetrahydro-purin-7-ylmetiyi) —
banzeniisile

8-[1,4]Diazepan-1-yl-7-{2-icdo-benzyl} -1,3-dimethyl-3, 7-dihydra-purine-2,6-diang
7-(2-Diflucromethoxy-benzyl) -1,3-dimethyl-8-piperazin-1-yl-3,7-dinyaro-purine-2,6-dione
7-(2,3-Dimethoxy-bernzyl) -1,3-dimethyi-8-piperazin-1-yl-3, 7-diydro-purine-2,d-dione
1,3-Dimethyl-8-piperazin-i-yi-7-{2-frifluaromethaosxy-benzyl) <3,7-diydro-purine-2,6-gione
1,3-Dimathy}-8-piperazin-1-y|-7-(2-trifuoromethylisulfanyt-benzyl) -3,7-dihydro-purine-2,6-
dione

4-{1,3-Dimetiyl-2,6-dioxo-8-pipsmazin-1-yl-1,2,3,8-tetrahydro-purin-7-yl) —butyronitrila

R} -7-Benzyi-8-(3-isopropylpiperazin-1-yl} -1,3-dimetiyl-3, 7-dibydropurine-2,6-dione

3} -7-Benzyl-8-(3-iscpropyipiperazin-1-yl) -1,3-dimethyl-8, 7-dihydrapurine-2,6-diocne
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7-Benzyl-8-16,9-diazaspire]4.5]des-0-yl) -1 \3-dirnetiwl-3,7-dihydropurine-2 §-dione
7-Benzyl-B-{piperazin-g-spiro-3-bicycio[2,2 1Theptana-1-yi} -1 B-dimethyl-3,7-
ditydropurine-2,&-dione

B[t 4iDiazepan-1-y1-7-(2-methoxy-benzy(} -1, 3-dimethyl-3,7-dihydre-purine-2 6-dione
B-it 4)Diazepan-1-yi-1,3-dimethy |7 -naphihalen-1-yimathyl-3, 7-dihydro-purine-2 G-dione
81,4]Diezepan-1-yh-7-(2-fuoro-panzyl} -1, 3-dimethyl-3,7-dihydro-purine-2 8-diane
8-[1,4|Diazepan-1-yl-1,3-dimethy-7-(2-methy-benzyl) -3, 7-diydro-purine-2,8-dione
7-{2-Chigro-benzyl) -8-11,dldiazepan-1-yl-1 3-dimethyl-3,7-diydre-purine-2, 6-dions
7-({2-Bromo-banzyl) -8-{1,4)dlazepan-1-y1-1 3-dimethyl-3, 7~dihydro-purine-2,8-dione

841, 4]Diazepan-1-y1-1,3-dimethyl-7-(2-tritloromethyl-benzyl) -3, 7-dhydo-purine-2,8-
diona

8-[1 4|Diazepan-1-yi-1,3-dimathy-7-(2-nitro-benzyl) -3, 7-gihydro-puring-2,6-dione
3-Benzyl-8-plperazin-1-yl-7-{2-trifluoromethyl-benzyl) -3, 7-dihydro-purine-2,8-dione
3,7-Dibenzyi-1-(2-hydroxy-ethyl) -8-piperazin-i -yb-3,7-dihydre-purine-2,6-diong
3-Banzyl-7-phensthyl-8-piperazin-1i-yi-8,7-dihydro-puring-2,6-dione

3,7-Dibenzyl-8-[1 4]diazapan-1-yl-3,7-diydre-purine-2 B-dione
7-Benzyl-8-[1,4]diazepan-1-y1-3-mathyi-&,7-dhydro-plrine-2, -diona

3,7-Dibenzyl-8-{1 Aldiazepan-1-y-1 -propyl-3,7-dihydro-puring-2,6-dione

3, 7-Dibenzyl-8-(1,4|diazepan-1-yl-1-{2-hydtoxy-sthyl} -3,7-dinydro-purine-2,8-diene
2-43,7-Dibenzyl-8-{1 4)diazepan-1-yl-2,6-dioxo-2,3.5,7-tetrahydro-purin-1-yl} -NN-diethyl-
acetamite

1,3,7-Trivenzy-B-piperazin-1-yi-3,7-dinydro-purine-2,6-dione

1,3,7-Tribanzyl-8-{ 1,4]diazepan-1-yi-3,7-dinydro-purine-2,&-dione

(8} -7-Benayl-8-(3-benzyloxymethylpiperazin-1-yi} -1,3-dimethyl-3, 7-dihydropurine-2.6-
dione -
3,7-Dibenzyl-8-piperazin-1-yi-1-propyl-3, 7-dinydro-purine-2,6-clione
3,7-Dibenzyl-8-[1,A|diazepan-1-y-1-propyt-3,7-dihydio-purine-2,6-dione:
3,7-Dibanzyi-&-piperazin-1-yl-3,7-dihydro-purine-2,6-diane

8, 7-Dibenzy-8-{1,4{diazepan-1-yl-3,7-cihydro-puring-2 8-dione
2-{2-BanTyh2,6-dhoxo-B-piperazin-1-yl-1-propyl-1,2,3,84etranydro-purin-7-yimethvl) —
benzonitrila

2-(3-Benzyl-8-1 4]diazepan-i-yl-2,6-dinxe-1-propyl-1 2,3, 6-tetranydro-purin-7-ylmethyl) ~
nenzoritrile

2-(3-Benzyl-2,6-dioxo-g-piperazin-1-yi-1 ,2.3,6-tetrahydrc-purin-7-yimethyl} —benzonitrile
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2-{3-Benzy-8-{1,4]diazepan-1-Y1-2,6-dioxe-1,2,5,B-tetrahydra-purin-7-yimetil) —
benzaniirile -

3-Benzyl-7-(2-ioda-benzyi) -8-piperazin-1-yl-4-propyl-3,7<inydro-putine-2, 6-dicne
F-Benzyl-8-[1,4]dzepan-1-y1-7-{2-ode-berzyl) -1-propyl-3,7-dihydro-purine-2,8-dione
3Benzyl-7-({2-jodo-benzyl) -8-piperazin-1-yl-3,7-dihydro-purine-2,6-Ciong

3-Benzyl-8-[1 dldiazepan-1-yi-7-(2-iodo-benzyl) -3,7-dihydro-purine-2 6-diona
7-Benzyl-3-methyl-G-piperazin-1-yl-1-propyl-3,7-dihydre-purine-2,8-dione

7-Benzyl-81 4ldiazepan-1-yl-3-methyl- 1-propyl-3,7-dihydro-puring-2,6-dione
7-Benzyl-3-metiyl-B-plperazin-1-yi-3,7-dhydro-purine-2,6-dione
7-Benzyl-8-[1,4diazepan-i-yi-3-methyi-3,7-dihydre-purine-2,6-dione
2-{3-Methyl-2,6-dinx0-8-piperazin-1-yi-1-propyi-1,2,3,6-letrahydro-purin-7-yimethyl} -
Denzanitrie

2-(8-11,4]Dlazepan-1-yl-3-methyl-2 G-dioxe-1-propyl-1,2,3,8-tetrahydro-purin-7-ylmethyd) —
kenzenitrile

2-{8-11 ,4]Diazepan-1-yk3-methyl-2 G-dioxe-1,2,3 8-tetrabiydro-putin-7-ylmeti) —
pehzonitile

7-{2-lodo-benzyl) -3-methyl-8-piperazin-1-yi-1-propyi-3, 7-dinydro-purine-2, B-diane
8-[1,4iDiazepan-1-yl-7-(2-odo-benzyl] -3-methyl-1-propyl-3,7-tihydro-purine-2,6-dione
7-{2-lodo-benzyl) -3-methyl-&-piparazin-1-yI-3,7-dihvdro-pLrine-2,6-dione
8{1,4]Diazepan-1-y-7-{2-lodo-benzyl) -3-methyl-3,7-dinydro-purine-2,6-iiona
3-Benzyl-8-[1,4]diazepan-1-yi-1-(3-hydroxy-propyl} -7-{2-icde-benzyl) -3, 7-cinydro-burine-
2 6-dione '
3-Benzyl-g-[1.4]diazepan-1-yi-1 {2-eihoxy-ethyl} ~7-(2-iodo-benzyl) -3,7-dihydro-puring-
2,6-dione

7-Benzyl-6-[1,4]diazepan-1-y-3-methyk{-(3-pheny-aliyl; -8,7-dihydro-purine.2,8-dione
7-Benzy8-[1.4]diazepan-1-yi-3-methyl-1-{2-oxo-2-phenyl-sthyl) -8, 7-dihydro-purine-2,6-
dions

2-(7-Benxyi-8-{1 Aldiazepan-1-yi-3-methyi-2,8-dioxo-2,3,6,7-tetrahydra-purin-1-yimethyl) -
behzonitrile

{7-Banzyl-8-{1,4idiazepan-1-1-3-metyl-2,5-dioxo-2,3,8, 7-teirabydra-purin-1-yl) —
aceionitrile

3-Methv-7-(2-methyl-thiazok-4-yimethy)) -8-piperazin-1-yl-3,7-dihydro-purine-2,6-dions
8-[1,4]Diazepan-1-yk3-methyi-7-(2-methyi-thiezol-2-ylmetnyl; -3,7-ghydro-purine-2, 6-
dione

I-Methyl-7-{2-ox0-2-phanyl-ethyt} -8-piperazin-1-yl-3,7-dihydro-purine-2,5-dione
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8-{1,4|Riazepen-1-y-3-mathyl-7-{2-oxo-2-pheny!-ethyl) -3,7-dihydro-purine-2,6-dicna
8-[1,4]Diazepar-1-y-3-meathyl-7-phenethyl-3, 7-dihydeo-punine-2 6-<dione
8-[1.4]Diazepan-1-y-1-{3-hydroxy-propyl) -7-{2-lodo-benzyl) -3-methyi-3,7-dihydra-purine-
2,6-diona

1-{3-Hydroxy-propyl} -7-(2-icdo-benzyl) -3-methyl-8-piperazin-1-44-2,7-dihydro-purine-2,6-
dione

&1, 4]Diazepan-1-yi-1-{2-ethouy-athyl) -7-12-icdo-benzyl) -3-methyl-8, 7-dinydra-purine-
Z,8-diane

1-{2-Ethoxy-stiy]) -7-{2~iodo-benzyl) -3-methyl-8-piperazin-1-yi-3,7-dihydra-purine-2,6-
dione

B-[1. 41Diazspan-1-yl-7-{2-icdo-benzyi) -3-methyl-1-(-phenoxy-athyl) -8,7-dihydro-purine-
2,6-dione

&-[1,4101azapan-1-yi-7-{2-tade-banzyl) -1-{2-(2-methoxy-sthosy) -ethyi-5-methy-3,7-
dibydro-puiine-2,6-dione

7-{2-lodo-benzyl) -1-[2-(2-methoxy-athoxy) -sthyl-3-methy!-0-piperazin-1-v-3,7-dihydre-
puring-2,6-diene

841.4]Dtazspan-1-yl-1-{3 E-dimathoxy-benzyl) -7-{2-iods-benzyl) -3-methyl-3,7-dikydro-
putine-2,6-dione

&-{1,4]Diazepan-1-yl-7-(2-iodo-benzy!) -1-{3-methoxy-benzyl) -3-methyl-3, 7-dihydro-
purna-2,§-dicna

7-Biphanyl-2-yimethyi-8-[1,41diazepan-1-yl-3-methyl-3, 7-dihydro-puring -2, 5-dione
7-(2-Brome-banzy) -6-[1,4]diazepan-1 -yi—S»metﬁ':yl(:l,7—dihydro—purlna—Q,Sﬁloné
7-(2-Chlora-banzyi) -8-1,4]diazepan-1-yl-3-methyi-3,7.dihydro-purine-2,6-gione
7-Benizyl-8-(3,5-dimethyl-pipsrazin-1-yl} -1,5-dimethyl-3, 7-dihydropurine-2,5-dione
T-(4-0lathoxybenzyl) -1,3-dimethyi-8-piperazin-1-yl-3,7-dihydrapurine- 2,5=diona
{1,3-Dimethyl-2,G-tioxo-8-piperazin-i-yl-1,2,3,6-tetrahydrapurin-7-yl) -phenylacetic acid
methyl ester

7-(5-Chiorn-2-nitrabsenzyl} -4, 3-dimethyl-3-piperazin-1-yi-3,7-dihydropurine-2,8-dione
4-(1,3-Dimethyl-2 8-dioxo-8-piperazin-1-y-1,2,3,8-lettahydropurin-7-ylmethyl) benzonitrile
7-(4-Methanesulfonylbenzy) -1, 3-dimethyl-8-piperazin-1-yt-3,7-dihycropurine-2, 5-dicne
7-(2-Fluaro-g-hittabenzyl) -1,3-dimethy!-B-piperazin-1-yi-3,7-dihydropurine-2,6-diona
7-(4-Benzyioxybenzyl) -1,3-dimethyl-8-piperazin-1-y[-3,7-dibydropurine-2,6-dione
7-(2.4-Dichlorobanzyl) -1.3-dimethyl-8-piperazin-i-yi-3,7-dihydropurine-2,6-dicne
1,3-Dimetivyl-8-piperazin-1-yL-7-{4-triflucromethybenzyl) -3, 7-dihydropurine-2,6-dione
7-Biphenyl-4-ylmethyl-1,3-dimethyi-8-piperazin-1-yi-3, 7-dihydropurine-2, B-dicne
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3-{1,3-Dimatiyl-2,6-lioxo-B-piperazin-1-yl-1,2,2, B-tetrahydropurin-7-yimathyl) benzoic
acid methyl aster -
4-(1.3-Dimathyl-2, 6-dioxo-8-piperazin-1-y-1,2,3,8-tetrahydropurin-7-yimethyl) banzoic
acid methyl ester
7-Biphenyi-2-yimathyi-1,3-dimethyl-8-piparazin-1-yl-3, 7-dihydrepuring-2 6-dicns
7-(4-tert-Butyloenzyl) -1 J8-dimethyl-8-piparazin-1-yl-3,7-dihydropuring-2,5-dione
1,3-Dimethyl-8-pipsrazin-1-yl-7-(4-tdfluoromelboxybenzyl) -3, 7-dibydrapurine-2,6-dicne
7-(3.4-Dichlorobenzyl) -1 3-dimathyl-8-piparazin-1-yl-3,7-dihydropurine-2 6-dione
1,3-Dimethyl-8-piperazin-i-yl-7-{4-]1,2,3)thiadiazol-4-ylbenzyl) -3,7-dihydrapuring-2,5-
dione
A-{1 3-Dimethyl-2,5-dloxo-&-piperazin-1-y1-1,2,3,6-teirahydropurin-7-yimethyl) -3-
methoxybenzoic acid methyl ester
7-Cyelohexyimethyi-1,3-dimethyl-8-piperazin-1-y!-3, 7-dibydre-purine-2,6-tione
7-Benzyl-8-(2,5-diaze-bicycio[2.2.1nept-2-y) -1, 3-dimethyh-3,7-dihydro-purine-2, 6-diane
B-(6-Banzyl-[1,4]diazepan-1-yl} -7-(2-iodo-benzyl) -1,3-dimethyl-3,7-dikydro-purine-2,8-
dione
(8} -7-Benzyl-B-(3-hydroxymethylpiperazin-1-yl} -1,3-dimathy-3, 7-dihydropurine-2,6-dione
8-11,4]Dlazepan-1-yi-1,3-dimethyl-7<{2-0xa-2-pyrrelidin-1-y-ethyl} -3,7-dihydro-purine-2,.6-
diene
742-lnde-benzyl)-1 2-dimathy-8-{G-pyridin-2-yimethyi {1, 4]diazepan-1 -yl}-3, 7-dibydra-
purine-2,8-dione
7-(2-Bromo-benzyl)-1,3-dimethyl-8-(6-pyridin-2-vimethy!-[1 JAldlazepan-1-y)-3,7-dinydro-
punine-2,6-dione
(5) 7-Banayl-8-(3-benzyl-piperazin-1-y)-1,3-dimethy-3,7-dibydro-purine-2,8-diohe
7-Benzyi-1,3-dimethyl-8-(3-phenethyl-piperazin-1-yl)-3,7-dihydro-puring-2,5-dione
{R}-7-Benzyl-8-(3-benzylpiparazin-1-yl)-1,3-dimathyl-3,7-diydropurine-2, 6-dione
7-Benayl-G-{3-(2-hydroxy-benzyl}-piperazin-i-y}-1,3-dimethy}-3,7-dihydro-purine-2,6-
dione
7-Benayi-8-{3-(2-meathoxy-benzyli-piperazin-i-)1 \3-dirrrethyl-3, 7-dihydro-purine-2,6-
diene
(R} 7-Benzyl-8-(3-(4-methoxy-benzyl}-piperazin-1-1)1, 3-dimethyl-3,7 -dihydro-porne-2, 6-
dione
(A-7-Banzy-8-(3-(4-hysroxy-benzyl)-piperazin-t -y)-1,3-dimethyl-3, 7-dikydro-purine-2, 5~
dione
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{R}-7-Benzyl-1,3-dimethd-8-(3-{4-nitro-benzyl)-piparazin-i-yf)-3,7-dihydro-puring-2,6-
dione :
{R}-7-Banzy-8-{3-{4-fluorc-benzyl-piperazin-1-y}-1,3-dimethyd-3, 7-dihydro-purine-2,6-
dione

(R}-4-{4-(7-Benzyl-t 3-dimethyl-2,6-tiown-2 3,6, 7-tetrahydro-1H-purin-8-w}-piperazin-2-
ylmethyl)-benzonitrile

{R}-6-{B-(3-Benzyl-piparazin-1-yl)-1,3-dimethyl-2 6-dioxa-1,2,3,6-tetrahydro-purin-7-
ylmethyl}-nicotinenitrile

(R)-7-Banzy\-1,3-dimethyl-8+(3-thiazal-4-ylmethyl-piperazin-1-y}-8, 7-dihydro-purine-2 6-
diong

(R)-2-[1,3-Dimethy!-2,6-dioxe-8- 3-thiophen-2-yimethyl-piperazin-1-vi)-1,2,3,6-tetrahydro-
putin-7-yimethyll-banzoniirile

7-Benzyl-a-[1 .4Idiazepan-1-yl—:i-methyl-i-(iet'rahydro—furan-2—ytmem:.r|)-a.7-dihydro—
purine-2, S~dionge
7-Benzyl-1-{2-cyclohexyl-athyl)-8-1,d]diazepan-1-yl-3-methyl-3,7-dihydro-purine-2,6-
dicne

7-Benzyl-8-|1 . d]diazepan-1-y-3-methyl-1-(5-methykhexy)-3,7-dihydro-purine-2,6-dione
7-Benzyl-8-[1 4]diazepan-1-yr3-mathyl--(3-methykbutyl}-3, 7-dibydro-purine-2,6-dione
7-Benzyl-8-[1 4]diarepan-1-yi-1-(2-athoxy-sthyi}-3-methy!-3, 7-dihydroqpurine-2, 6-tiona
8-[1,4)Dlazepan-1-yI-7-(2-lodo-benzyl}-3-methyl-1-(tetrahydro-furan-2-yimethyl)-3,7-
dihydre-purine-2,6-dione :
7-(2-lodo-benzyl}-3-methyl-8-piperazin-1-yi-1-(tetrahygro-furan-2-yimethyi)-3, 7-dihy drg-
purine-2,6-dicne

8-[1,4]iazepan-1-y-7-(2-iodo-benzyl}-3-mathyl- 1-(tetrabiydro-pyran-2-ylmethyl)-3,7-
dihydro-purine-2,6-dione _
7-(2-lade-henzyl)-3-methyl-8-piperazin-1-yi-1-{tetrahydro-pyran-2-yimethy()-3,7-dihydro-
pusine-2,6-dione
7-{2-lodo-benzyl}-3-methyk1-{2-phencxy-ethyi-8-piperazin-1-yl-3,7-dihydre-purine-2,6-
dione

2{1,4]Diazepan-t-yl-T<{2-iode-benzyl)-1-(2-methoxy-ethyi}-3-methyl-3, 7-dihydra-purine-
2,Butione

7-{2-lado-benzyl)-1 -(2-methoxy-ethyl}-3-methyl-8-piperazin-1-wi-8,7-dihydro-purne 2,5+
dione

1-{2-Benzyloxy-ethyl}-8-11,41diazepan-1-yil-7-(2-iodo-benzyl}-3-methyl-3, 7-dihydro-purine-
2,6-dione
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1-{2-Bonzyloxy-ethyl)-7-{2-icdo-benzy))-3-methy-S-piperazin-1-yi-3, 7-gihydro-purine-2 6+
diane N
1-{3,5-Dimethoxy-henzyl)-7-{2-iodo-benzyl)-3-methyi-g-piperazin-1-yi-3, 7-dhydra-purine-
?.6-dione

T-(2-loco-panzyl}-1 -(3-methoxy-tenzyl)-3-methyl-8-piperazin-1-yi-3,7-dihydro-plrine-2, 6-
diona

&-[1,4}Dizzepan-1-y-7-(2Hods-benzylk-3-methy 1 -{3-riflucromethoxy-benzyi}-3, 7-dihydio-
purlne-2,6-dione
7-(2-lode-benzyl)-3-methyl-3-piperazin-1-y-13-trifiucromethoxy- benzyl}-3, 7-dihydro-
purina-2,6-dione:
8-1,4]Diazepan-1-yi-1-(2-hydroxy-propyl}-7-(2-lado-benzyl)-3-methyl-3,7-dihydre-purine-
2,6-dione

B-[1,4]Diazepan-1-yl-1-(2,2~diethoxy-ethyl} 7-(2-iodo-benzyi)-3-methyl-3, 7-dibydro-purine-
2.4-dion -

81 ,d1Diazepan-1-yl-1~{2, 2-dimethoxy-sthyl)-7-(2-iodo-benzyl)-3-metind-3, 7-diydro-
puring-2,8-dicne

B-[1, 4]Diazepan-1-yl-1-(21,3jdioxolan-2-yl-gthyl)-7-t2-iodo-benzyl)}- 3-methyl-3, 7-dihydre-
puring-2,6-dione

1 -(2-[4,3]Giaxelan-2-yl-ethyl}-7-(2-odo-benzyl)-3-methiyl-8-piperazin-1-yl-3,7 -dihydro-
purine-2,8-dione

1-[1,3]Dioxotan-2-yimsthyl-7-(2-iodo-benzyl}-3-mathyl-8-piperazin-1 -yl-3,7-dihydro-purine-
2,6-dione

81 41Diazapan-1-yl-1-{2-{1,Slcicxan-2-y-sihyi)-7~{2-todo-benzyl)-3-methy)-3,7-dihydro-
purine-2,6-dione
1+{2-[1,3]Dioxan-2-yl-sihy))-7-(2-lado-benzyl)-3-methyl-8-piperazin-1-yi-3,7-dthydro-
purine-2,6-dione

8-{1,41Diazepan-1-yl-1-(2, 3-difydroxy-propyl)-7-{2-loco-benzyl}-3-methyl-3,7-dhydro-
purine-2,6-diong

1-(2,3-Dihydroxy-propyl)-7-(2-iado-henzyl-3-methyl-8-piperazin-1 -yl-3,7-dihydro-purine-
2,6-dione

4-[1 4iDiazapan-1-yl-1-(3-hydroxy-2-methyl-propyl)-7-(2-iodo-benzyl)-3-methyi-3,7-
dihydro-purine-2,6-diang -
1-(3-Hydroxy-2-meihyl-propyd-7-(2-icdo-benzyl)-3-methyl-8-piperazin-1-yi-3,7-gihydro-

purine-2,6-dione
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B-{1 4] Diazepan-1-y-7-{2-lodo-benzyl}-3-methyi-1{3-(tetrahydro-pyran-2-yloxy)-propyll-
3,7-dihydro-purine-2,6-dione .
8.[1,4]0iazepan-1-4-1-{2-fluoro-sthyl)-7-(2-icdo-benzyl)-3-methyl-3, 7-divdra-purine-2,6-
dione

7-Benzyl-8-[1,4]dinzepan-1-yi-1-{3-hydroxy-propyl}-3-methyl-3, 7-dihydro-purine-2,8-dione:
7-Biphenyl-2-yimethyt-§-[1 dldiazepan-1 -y-3-methyl-3,7-dinydro-puiine-2 6-dions
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