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| NHI BI TORS wherein Xis CHor Nb, 5 R is selected fromthe group consisting
of hydr og®o,2000112805al Kyl , C3_7-cycl oal kyl - C1_7-al kyl androempyd1p/oRdss s
hydrogen or Cl_7-alkyl; R3 is selected fromthe group consisting of
hydrogen, Cl_7-al kyl, hydroxy and benzyl-oxy; or R2 and R3 together with the
C atomthey are attached to forma C3_7-cycloal kyl ring; 10 R4 is

Cl 7-alkyl or C3_7-cycloalkyl; R5 is selected fromthe group consisting of
hydrogen, Cl_7-al kyl, hal ogen, cyano and Cl-7- al koxy; or R4 and R5
together are -(CH2)"- with n being 2 or 3 and thus forma ring; R6 is aryl
or heteroaryl, said aryl or heteroaryl being unsubstituted or substituted
by one, two 150r tRFE@RGPEUYIPBENES R PFROASt PRCEGr BNHFBEEPRS sti ng of

Cl_7-al kyl, hal ogen, hal ogen-Cl17- al kyl, Cl_7-al koxy, hal ogen-GC _7-al koxy,
cyano, hydroxy-GC _7-al kyl, oxo, C3_7-cycloal kyl, imdazolyl, phenylsulfanyl
and phenyl, said phenyl being unsubstituted or substituted by hal ogen; WO
2010/ 128058MCh &ERAAAI DA S Bes & diffYdropyriviidii@esoOhe ighegen; or

pharmaceutically acceptable salts thereof. The invention is al so
concerned with the manufacture of conpoupds of forrmula I, with
phar maceuti cal conpositions containing themand their use as

medi caments. The conpounds of 5 forhigNa | Onhi bitors of BACE2 and nay
therefore be useful in the treatnent off type 2.di abetes and other netabolic
di sorders. Type 2 diabetes (T2D) i§ cause® by insulin resistance and

i nadequate insulin secretion from pancreati c @et a-cei | s | eading to poor

bl ood- gl ucose control and hypergl ycem (T}%Prent ki & CJ Nolan, "Islet

beta-cell failure in typepdiabe in. Investig. 2006, 116(7),
1802- 1812) .

wherein
X i1sCHorN;

5 R' isselected from the group consisting of hydrogen, C;-alkyl, Cs5-cycloalkyl-C;s-alkyl and
benzyl;

R*  is hydrogen or C;-alkyl;
R’ s selected from the group consisting of hydrogen, C,7-alkyl, hydroxy and benzyloxy;
or R” and R* together with the C atom they are attached to form a Cs_5-cycloalkyl ring;
10 RY is C,7-alkyl or Cs5-cycloalkyl;

R’ is selected from the group consisting of hydrogen, C;s-alkyl, halogen, cyano and C;.-
alkoxy;

or R* and R’ together are -(CH,),- with n being 2 or 3 and thus form a ring;

R®  is aryl or heteroaryl, said aryl or heteroaryl being unsubstituted or substituted by one, two
15 or three groups selected from the group consisting of C;.7-alkyl, halogen, halogen-C, ;-
alkyl, C;7-alkoxy, halogen-C;_s-alkoxy, cyano, hydroxy-C,;-alkyl, oxo, Cs;-cycloalkyl,
imidazolyl, phenylsulfanyl and phenyl, said phenyl being unsubstituted or substituted by
halogen;
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The conpounds of the present invention exceed the conpounds known in the
art, inasnuch 25 as they are strong inhibitors of BACE2 and show | ess
penetrat iwo 20m1as8@sBe brai n t han known BACEL i nhi bitors eBAGEER1085d06Eal i zed
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t herapeutic potential conpared to the €enmpounds already known in the art
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preferred. The term "l ower hal ogenal koxy or "hal ogen-Cl_7-al koxy"
refers to IdkitiombkBRALCESris tipsefars mepasadds abesteennior 2P with thegstentinktoof t he
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prefer | uoro or chloro, nost preferably fluoro. "Anong the preferred

hal ogem)atl%las IbinéheraiorparyoRjscs @b thearesent lfnwrﬁmld?r@f%i@wele@m %F@r?@flh@ itgrs.
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hydrogen atons of the | ower alkyl group is replaced by a hydroxy group.
Anong t he fhefcempedndsafighe frystnbyeahtiopn exgeawips campoundd koooymet thy lartomasmuch

hydgp XX@M@XI' are strong inhibitors of BACE2 and show less penetration into the brain than known
BACEI! inhibitors (BACEI1 is localized in the brain, BACE2 in the pancreas). They are expected
to have an enhanced therapeutic potential compared to the compounds already known in the art
and can be used for the treatment and prevention of diabetes, preferably type 2 diabetes,

metabolic syndrome, hypertension and a wide range of metabolic disorders.

30 Unless otherwise indicated, the following definitions are set forth to illustrate and define

the meaning and scope of the various terms used to describe the invention.

The term “halogen” refers to fluorine, chlorine, bromine and iodine, with fluorine, chlorine

and bromine being preferred, and with fluorine and chlorine being more preferred.



30The term "oxo" nmeans the group "=0" bound to a ring atom The term
"aryl" refers to an aromatic nonocyclic or nmulticyclic ring system having 6
to 14 carworoswiswsg preferably 6 to 10 carbon atons. PreCempeaoasess gr oups
are phenyl and naphthyl, wi th phenyl being nost preferred. WO

2010/ 128058PCT/ EP2010/ 056055 - 5- Phre term "heteroaryl"” refers to an
aromatic or partly unsaturated 5- or 6-nenbered ring which conprises at
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30 The term “oxo0” means the group “=0” bound to a ring atom.

The term “aryl” refers to an aromatic monocyclic or multicyclic ring system having 6 to 14
carbon atoms, preferably 6 to 10 carbon atoms. Preferred aryl groups are phenyl and naphthyl,
with phenyl being most preferred.



- 6- The conpounds of formula | can al so be solvated, e.g., hydrated.
The sol vation can be effected in the course of the manufacturing process or
can take whaow/e8@s8 as a consequence of hygroscopi ¢ pr opertEPe&1005608H
initially anhydrous compound of fornmula I (hydration). The term
"pharmaceutical ly acceptable sal ts" alse includes physiologically

acceptabl e sol vates. 5"|somers” are conpounds that have identical nolecul ar
formul ae b “ » 0 0 of ,their
atons or ﬁlht %%%{arhggﬁé gr&rle ?fe%sf% H%O%ﬁ Jrrsptanﬁ] 1§I1%%&&:%‘% %OJ%6P&Q€‘hat differ in
t he ar wdn@emmrlm aft lh@qt pnahdemoaiom st faee nntecrgmdoxygt:le preosstdug,"and can

St er €01; Qithfisn EdlabriRIdhe 3P thrEl 4HAE stIEREE FoRf nifOEer2 DR andlof sﬁlﬁl’illfeglch as

"di ast er eql sonmer s and. stereol soners that are non- superl rrposa e mrror

i mages PAFidYk BYiweiayh enamidipderatdazigyl, fooxoohfrdipesonypidaanyl P93k, A car bon
at org b@ﬂ@@@oﬁy@azﬁt@ﬂrpyﬁﬂﬂyll feyit italyl, sabadlyl m@mzﬁlylsogaaram 1, @hiadibidl@ll cent er "
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with tHhec I@mﬁTtnnbysoan@OAﬂyla@m@lmyé l,égl]mzr@kyéllmadazyil Fehgridrd i s
ﬁldﬂo algkb %}ﬁ; T&Nﬁ{]ﬂaﬁénbw 2- bﬁ@n@ ﬂﬁé Q@dc]fgyrﬂﬂﬂl tRERERA, 6QRS[bSthicAgL, Of
y rOg%enzothlazolg?l gnzotna%olg? 1ndolyl m; azoallgl]l 4 dlhydro lﬁ-lsoqumohnyl Preferred

heteroaryl groups are thienyl, oxazolyl, isoxazolyl, thiazolyl, pyrazolyl, imidazolyl, pyridyl,
pyrimidinyl, pyrazinyl, 6-oxo-1,6-dihydropyridazinyl, 5-oxo0-4,5-dihydropyrazinyl, imidazo[1,2-
a]pyridyl, benzo[b]thienyl, pyrrolo[2,3-b]pyridinyl, thieno[3,2-b]pyridyl, thieno[2,3-c]pyridyl,

15 quinolinyl and isoquinolinyl, with thienyl, oxazolyl, pyridyl, pyrimidinyl and pyrazinyl being
more preferred and pyridyl being most preferred.

The term “phenylsulfanyl” refers to the group R”-S- wherein R is phenyl.

Compounds of formula I can form pharmaceutically acceptable salts. The term
"pharmaceutically acceptable salts" refers to those salts which retain the biological effectiveness
20 and properties of the free bases or free acids, which are not biologically or otherwise undesirable.
Preferably, the pharmaceutically acceptable salts of the compounds of formula I are the acid
addition salts with physiologically compatible mineral acids, such as hydrochloric acid, sulfuric
acid, sulfurous acid or phosphoric acid; or with organic acids, such as methanesulfonic acid,
ethanesulfonic acid, p-toluenesulfonic acid, formic acid, acetic acid, propionic acid, glycolic acid,
25 pyruvic acid, oxylic acid, lactic acid, trifluoroacetic acid, citric acid, fumaric acid, maleic acid,
malonic acid, tartaric acid, benzoic acid, cinnamic acid, mandelic acid, succinic acid or salicylic
acid. In addition, pharmaceutically acceptable salts may be prepared from addition of an
inorganic base or an organic base to the free acid. Salts derived from an inorganic base include,
but are not limited to, the sodium, potassium, lithium, ammonium, calcium, magnesium salts and
30 the like. Salts derived from organic bases include, but are not limited to salts of primary,
secondary, and tertiary amines, substituted amines including naturally occurring substituted
amines, cyclic amines and basic ion exchange resins, such as isopropylamine, trimethylamine,
diethylamine, tricthylamine, tripropylamine, ethanolamine, lysine, arginine, N-ethylpiperidine,
piperidine, polymine resins and the like. The compound of formula I can also be present in the
35 form of zwitterions. Particularly preferred pharmaceutically acceptable salts of compounds of
formula I are the acid addition salts such as the hydrochloride salts, the formate salts or

trifluoroacetate salts.



WO 2010/ 128058PCT/ EP2010/ 056055 -7- or R4 and RS together are -(CH2)"- with
n being 2 or 3 and thus forma ring; R6 is aryl or heteroaryl, said aryl or
het er oar yWwobkeiogsasssubsti t uted or substituted by one, tROT@EP2410/08@5Fr OUPS
selected fromthe group consisting of Cl_7-al kyl, hal ogen,

hal ogen- C17al kyl, Cl_7-al koxy, hal ogen-6ci _7-al koxy, cyano,

hydr oxy-C _7-al kyl, oxo, C3 _7-cycloal kyl, 5im dazolyl, phenylsulfanyl and
phenyl , sai h ej ns t ubs d al.oge R7 is
Doy BB RS AT BB e e e SR TRl A oF
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Furt her are preferre

are theph%ﬁaaeﬂméﬂwcom@blﬁdawaéSOl@égé@d?hé{ﬁlpipgma@V@W@éﬁb&r@IY%%Se corrpounds
of formula I, wherein Rl is Cl_7-alkyl, with those conmpounds bei ng nost

pr e;sar red, “Mméﬁf’ﬁrﬂom@uﬁﬁi thyid havkn ndealﬁdiltﬂldlﬁculﬁq?ﬁﬁmlﬂaBut(lflatfdi)ﬂfifﬂhZﬁl;]d are
preferre i n. oun Qr nu are furt

b1 o or Patie i EF Sidhefie ¢ bogtimkyt o FIE b e SrusditSrbef habah Sige.

Furt herlsmn@s that differ mettic euapgEumSs oﬁtfhefr @tomsl ia spaca@m@tedmw“stcreomnem\/e ntion
are th h e ted
From nyar sobaREE Ry s it REC RO el b ThERA" PR SRy PP

pr ef er PEECOI R BIhat Rp namumu@wabiy drygennages 8 tpmede epEHiogEs’ e@frrpounds of
for roul %oﬁletlﬁ\feﬁélﬁidal emeRAARZrRh B bBXded t5YsirhRh- iRl erfuBstitasfs B t&@raqunds,
wher ei n, is hydrogen and R3 is selected fromthe group consisting of

met hyl , C]%}farWFn e%ydroxy or benzyl oxy.

In detail, the present invention relates to compounds of the formula

wherein
15 X isCHorN;

R' is selected from the group consisting of hydrogen, C;s-alkyl, Cs5-cycloalkyl-C;_s-alkyl and
benzyl;

R” s hydrogen or C,s-alkyl;

R’ s selected from the group consisting of hydrogen, C,7-alkyl, hydroxy and benzyloxy;
20 or R” and R* together with the C atom they are attached to form a Cs_5-cycloalkyl ring;

R is C -alkyl or Cas-cycloalkyl;

R’ is selected from the group consisting of hydrogen, C;s-alkyl, halogen, cyano and C;.-
alkoxy;



Preferably, R4 signifies Cl_7-alkyl or C3_7-cycloal kyl. Conpounds of
formula | of the present invention are preferred, wherein R4 is C _7-al kyl,
wi th R4 bworgiomesdsgl or et hyl being nore preferred. 10FeCTHPROM0O686055
conpounds of formula | according to the invention are preferred, wherein RS
i s hydrogen or hal ogen. Morre preferably/- R5 is hydrogen or fluoro.
Especially preferred are conpounds of fornmula |, wherein R5 is fluoro. Also
preferred 4 9] f | a . i N,R5 i n. In
i 1 on, oRpaihRetl e blre RAT Syl MIREZL  ROMBs B IRy rs ¢ oget her
are -(CH2).- 15 with n being 2 or 3 and thus forma ring. Preferred are

t hose, Rahetseiryil o hictergaryl paid ander hejeroneyl beingynsubstituted or spgtityted hppag, two

conmpounds  gf 1 FlR delcRfedtitin Q360 cdlA bP@l_ﬁélﬁthﬁB%&{, @diog¥rer i n R6
is heteroaryl ai d heteroaryl bejng unsub tuted © u stltuge y one,
two or thr éﬁwgﬁga- ) klessd Og-4lkghi fhaélogﬁ&irﬁw:-@m-ia@%ﬁ 0F0 o -TayCRay | |
hal agen, hahigaslyChhohy@ukiithyl agd pReil kaidyphehal Rgenuishbstitutadl kOxbst Oy,
hydr oxy-C , 7-al kyl , oxo, C3_7-cycloal kyl, imdazolyl, phenylsul fanyl and
phenyl, sal°Bffinyl bei ng unsubstituted or substituted by hal ogen.
Conpounqs of formula | of the present invention are particularly those,
wher ei R R618 hydnegesoohnlppesel ect ed from the group consisting of thienyl,
oxazol yl, isoxazolyl, thiazolyl, 25 pyrazolyl, imdazolyl, pyridyl,

PYri m chir BhrmaBUtRAIPHEcepBbRXBIsshBrdE hydr opyri dazi nyl, 5-oxo-4, 5-

di hydropyrazi nyl, imdazo [1, 2-a]pyridyl, benzo [b]thienyl, pyrrolo [2,3
-b] pyridinyl, thieno [3,2- b]pyridyl, thieno[?2, 3-c]pyridyl, quinolinyl and

i soqui nolinyl, said hetero I in nsybstituted. or substituted by e,
to or "t b SR Sfmaigt SRl Brh LR g8 e S e ore i g X'
20110 1280H8PLIscER2 it @OODP6GEE of Phe foaholgen, hal ogen-C _7-al kyl, G _7-al koxy,
hal ogen-C _7-al koxy, cyano, hydroxy-C _7-al kyl, oxo, C3_7-cycloal kyl,

i mi dazol yl, phenyl sul fanyl and phenyl, g&id phenyl being unsubstituted or
substituted by hal ogen. Preferably, con&ounds of formula | according to the
invention are those, wherein Rsiééhb\?g s oWyl selected fromthe group
consi sting of pyridyl, pyrazinyl, pyr|mdipnyl, pyridazinyl, 6-

oxo- 1, 6- di hydropyri dazi nyl, 5-oxo-4, 5ydi hyerBpyrazinyl, pyrrolyl, furyl,

t hi enyl, oxazolyl, isoxazolyl, joxadi azgh g°hi adi aggl yl, tetrazolyl,
pyrazol yl, im dazolyl, tr%azol I H , quinolinyl, isoquinolinyl,
cinnolinyl, pyrazolo[1l,5 i dy? 'da%p[l,z-a]pyridyl, qui noxal i nyl ,

benzot hi azol yl, benzotriazol W, /| “R'ndazol yl and
3,4-dihydro-lk#isoquinolinylKD$§ het er oaryl bei ng unsubstituted or
substituted by one, two or three groups selected fromthe group consisting
of G _7-al kyl, halogen, halogen-C _7-al kyl, C _7-al koxy,

hal ogen- G Fartaéde@ty, cobipdtitds dTeinany 1 &ie pfefairky,|whepxf XaRWMN. phesyire the  More
preferabh% 3@ 3§ thergaryl selected fromthe group consisting of thienyl,
oxazol yPTPRYRdE ASINA OB 4y T pyrimi di nyl and pyrazinyl, said heteroaryl
bei ng unsubstituted or substituted ]

I-B

15 Especially preferred are those compounds of formula I, wherein R' is C;s-alkyl, with those

compounds being most preferred, wherein R' is methyl.
In addition, compounds of formula I are preferred, wherein R' is hydrogen.

Compounds of formula I are further preferred, wherein R' is benzyl.



15 by one, two or three groups selected fromthe group consisting of

Cl _7-al kyl, hal ogen, halogen- Cl1L 7-al kyl, Cl1_7-al koxy, hal ogen-Cl_7-al koxy,
cyano, hywoax/128058- al kyl , oxo, C3_7-cycl oal kyl, i m dazecylep2@hessssul f any
and phenyl, said phenyl being unsubstituted or substituted by hal ogen. Most
preferably, R6 is pyridyl, said pyridy#8-bei ng unsubstituted or substituted
by one, two or three groups selected fromthe group consisting of

Cl_7-al kyl 1

hal ogen- G Frirt%ﬁle} ﬁ%}%} :pré(;fgiléér)](gceonrlp% gfl té}/rllt}la(f]aécqragg% lt(heééve}ltlon afeotgﬁ(

i m dazothgrsin Bheny Rs mdﬁamen&hﬂomnly bthes aticdse bredr)fﬂonbleydﬁggamm&bstaﬂmt ed or
substi teynaduRYs HelbRAEA 1 aM)ésgecHél%f ?clPlleM witGeinSR NG FVre ﬁ Skdrd 541%0' by one,

two or three groups selecte ‘E ¢onsi st | ng

hal ogemrefpEehesompoynds afyormude I, W@r%%y Bi aigancthyl. mélrlqw@‘err%%/%rﬁo
hydrsnxwoﬁiiagancal {fvnémum?ols ?drolg&@ﬁhd R’ Wiskldcteyl Fiodyihe Redupdonsibeid éuhadylby
hal ogentbeahe@ nost %ﬁ) erred Al so preferred are conpounds of

f or mul &MY Borxéﬁoﬁé’e? PHe i nvention, wherein R6 is phenyl, said phenyl

bei ng unsubstrtuted or substituted by one, two or three groups selected
from t he gPoafgrablynBi sigiifigs 6f 7€ﬂsXVelaCk7y¢ycldm£¢}¢Qfémmpdmlds)géfmmmla Iof1ld kyl ,

Cl_7-alk , n 4

C3 7- C)PC ol)efltl 1&1?&189%{% z%ﬁé?a\!\lgﬁeny 4(52%;61‘1 éﬁ‘ﬁg’ il %hgﬁ?gn%{ﬁyé %tgﬁfl e

bei ng ngaﬁgtﬁf -ed or substituted by halogen Particularly preferred are
compounds of fornula I, wherein R6 is phenyl, said phenyl being

unsypstit UF@?h&fno%J résfn bR & f BrnRIMEl adcmnﬁg lotthé BE cBiURS ﬁ@ére@dt Qﬁﬁelfeﬁrf)lf t he
rou coO St Qge al O -(- a oxXy,
hal ogers BRroee G&&%{?g%%ﬂe p%’{?ﬁf#@&? Shvragn At %B%Eem%rwg Y

2010/ 12805H8REF/ER2OMAd D56REEN Ri @5 flvdrpat so pudfaredyro apmpburcio rasrﬁﬁurmirﬂ;l bf the
presengwkﬂggﬁmﬁy&é%ééthose wherein El | H2ZNNO | IR2 N wherein X is CH
o] X '

In addition, compounds of formula I are preferred, wherein R* and R’ together are -(CHy),-

15 with n being 2 or 3 and thus form a ring. Preferred are those, wherein n is 2, thus having the

formula

I-C

Furthermore, compounds of formula I of the present invention are preferred, wherein R® is
heteroaryl, said heteroaryl being unsubstituted or substituted by one, two or three groups selected
20 from the group consisting of C;_7-alkyl, halogen, halogen-C, 7-alkyl, C;7-alkoxy, halogen-C, ;-
alkoxy, cyano, hydroxy-C,7-alkyl, oxo, Cs7-cycloalkyl, imidazolyl, phenylsulfanyl and phenyl,
said phenyl being unsubstituted or substituted by halogen.

Compounds of formula I of the present invention are particularly those, wherein R6 is
heteroaryl selected from the group consisting of thienyl, oxazolyl, isoxazolyl, thiazolyl,
25 pyrazolyl, imidazolyl, pyridyl, pyrimidinyl, pyrazinyl, 6-oxo-1,6-dihydropyridazinyl, 5-oxo-4,5-
dihydropyrazinyl, imidazo[1,2-a]pyridyl, benzo[b]thienyl, pyrrolo[2,3-b]pyridinyl, thieno[3,2-
b]pyridyl, thieno[2,3-c]pyridyl, quinolinyl and isoquinolinyl, said heteroaryl being unsubstituted

or substituted by one, two or three groups selected from the group consisting of C; 7-alkyl,



5 R is selected fromthe group consisting of hydrogen, Cl_7-al kyl and
benzyl; R2 is hydrogen or Cl1_7-alkyl; R3 is hydrogen or Cl 7-alkyl; or R2
and R3 t oyetzharizees8h the C atomthey are attached to fomrtrm%gﬁ)s«nys:l oal kyl
ring; R4 is Cl_7-alkyl or C3_7-cycloalkyl; 10 R5 is selected fromthe group
consi sting of hydrogen, Cl_7-al kyl, hai9gen, cyano and Cl-7- al koxy; R6 is
aryl or heteroaryl said aryl or heteroaryl bei ng unsubstituted or

substlt n ed f nS|st|ng
of Cl_ %gy Q%a h’a o en 15}%2% 6 %%X\élcﬁl %zhy r%lxg Pa&y? R koxy,
cyano, Chychyob@ylk&l 1m1dalzdxlyl phmﬁﬁadylmmémmbnyliﬁléphepﬁh qYBE BN stautesi or

accept %les@ﬁét@él%?h&lﬁg&?o‘c Exanpl es of conpounds of formula I of the
present 1 nvention are the follow ng: (5-nethyl-thiophene-2-carboxylic acid

[ 2?;1( (?)e 25ag)1Fﬂ %ﬁ y:lq:ﬁdrgﬁ)dl rreﬂ@t H@o@%&%ﬁ%&%éqrgmgéé gﬁerlgyeynctjlrog%%/er tlhgnsed Iwrlllerdény 1%3 is

[ 34(55) ;jh&e@d’ﬂrﬂ%eﬂectﬁdd}dﬁﬂtﬁa)glo@ wﬁ@rsﬁmgloﬁp}ﬁtdtyﬁ F}/ﬁﬁﬁ@ﬂ ,QyridQdinyl, pyrldazmyl 6-d
rimdin en met thio e 0X aci

Pyt D S AR 88, 2 By TRt DLARIERG P RS

t et r ahysxezqlyly bradidzeiy- tjamﬁ}aphl@hydt}azakyﬂ aerazolyh) i30d:GH ly2 808RPATIERR Y10/ 056055

2, 5-di

[ 34( SI) @Eﬁ&ylh%pﬁ?aﬁllngﬁn 'l{:ﬁﬁl?cﬂ@% gra%S 2‘?]5,5 6a];% l 1rn azo[}} ?T]ipérldyl 4qu1%?x ﬁy 1]

- am de,bepzoghigrahe h«;nzotrs@aa I andnlWaingaza)yi a@déeét dlhydro i 1soqumohnyl said

[34{%?1@&%&&%Qmﬁgfmﬁh@§&h¥%o@m&&ﬂn%d4w5nﬁ ﬁﬁﬁ&ﬁﬁ%@@ﬁﬁ%@b&k&b@ﬁéﬂ%ﬁégRR@nyll

- am de -is car

[ 34( S) SOBshHRI L 12-44 aﬁggfneh%% %Lﬁé Cort PRAYANBIRFI aitHoA Yy M heny 1]

-am de hydro&ycﬁltf&tﬂhy,lopad-brﬂwtﬁﬂﬂl e- 3-car boxylic acid
[34(S)-2-am no-1, 4-di net hyl- 6- oxo 1,4,5, 6-

tetrahydr O%J_&fé b&%%hﬂzl%yt%te%?@ e%@dqfdm the group consisting of thienyl, oxazolyl,

phenyl]

2,5-dineth car
[ 34( S) Paraaplyhaytidyl, gyrmeidigyl-agd @mzmyh sgtdétetq@aryl being unsubstituted or substituted

tetyah ro‘i’tePtWo' d’f‘tﬁiﬂe@ f’o%@é%?ﬁ@d‘ﬁb]}n Ct acll‘ii)%p consisting of C;_7-alkyl, halogen, halogen-

I[ g' 4((1%)2 02 7§ilfyrk 117 (Iag}i,e,r@g]ﬁgq_n-gl b—ﬁlgoiy,zpygmb Jhydroxy-C, 7-alkyl, oxo, Cs5-cycloalkyl,
t et r ahyslidazelyt, iphtehtisid fnyllgndphenylldaid@ phdg ] being unsubstituted or substituted by halogen.
Most preferably, R® is pyridyl, said pyridyl being unsubstituted or substituted by one, two or
three groups selected from the group consisting of C, ;-alkyl, halogen, halogen-C, s-alkyl, C;_7-
20 alkoxy, halogen-C; 7-alkoxy, cyano, hydroxy-C;.;-alkyl, oxo, Cs7-cycloalkyl, imidazolyl,
phenylsulfanyl and phenyl, said phenyl being unsubstituted or substituted by halogen. More
preferably, R® is pyridyl substituted by one, two or three groups selected from the group
consisting of C;7-alkyl, halogen, halogen-C, 7-alkyl, C,-alkoxy, halogen-C, ;-alkoxy, cyano,
hydroxy-C;_7-alkyl, oxo and phenyl, with pyridyl being substituted by halogen being most
25 preferred.

Also preferred are compounds of formula I according to the invention, wherein R° is
phenyl, said phenyl being unsubstituted or substituted by one, two or three groups selected from
the group consisting of C;.7-alkyl, halogen, halogen-C, 7-alkyl, C,;-alkoxy, halogen-C;.;-alkoxy,
cyano, hydroxy-C,.7-alkyl, oxo, Cs.;-cycloalkyl, imidazolyl, phenylsulfanyl and phenyl, said

30 phenyl being unsubstituted or substituted by halogen. Particularly preferred are compounds of
formula I, wherein R® is phenyl, said phenyl being unsubstituted or substituted by one, two or
three groups selected from the group consisting of C;_7-alkyl, halogen, halogen-C,; 7-alkyl, C, -
alkoxy, halogen-C; ;-alkoxy, cyano, hydroxy-C,.7-alkyl, oxo and phenyl.



5-chl oro- pyri di ne-2-carboxylic acid

[ 34(S)-2-am no-1, 4-di net hyl- 6- oxo-1, 4,5, 6-tetrahydropyrimdin-4-yl)-phenyl]
-am de, NMsORotwizgissor ormet hyl - pyri di ne- 2- car boxyl i ¢ aci dPCT/EP2010/056055

[ 34(S)-2-am no-1, 4-di net hyl- 6-oxo0-1, 4,5, 6-

t et rahydro- pyri m di n-4-yl) - phenyl] - am-d¢, 5-nethyl -pyridi ne-2-carboxylic
acid

[34(S) - 2- ani Qa?ﬁclulaif_%%&ﬁ%ép%#p%ugés oaflthe p?eSent L RIhALY Qtre(%l?é/ WhdLi- 4-y1) - phenyl]
-am de, pyridine-2Z-Tarboxylic aci

[34(S) - 2- an1no-1,4-dinethy1 6- oxo-1, 4,5, 6-tetrahydro-pyrimdin-4- 20

y1l) - phenyl ] - am de, 5-nethoxy-pyridine-2$barboxy|ic aci d

[34(S) - 2-ami no- 1, 4-di met hy1- 6- oxqq Ny 4, SNG- t epr ahydropyri mi di n-4-y1) - phenyl]
-am de, 5-cyano-pyridine-2-carboxy1beéC|
[34(S)-2-anino-1,4-dinethy1-6-oxo-1,4|
-am de, 25 5-hydroxynet hyl - pyridine-2|§l
[34(S)-2-am no-1, 4-di net hyl- 6- on-
tetrahydro-pyrimdin-4-y ph

[ 34(S) - 2- ani no- 1, 4-di rret \{
]-4- nethylbenzanlde

[ 34(S)-2-am no-1, 4- dlnethyl 6 0x0-1, 4,5, 6-tetrahydro-pyrimdin-4-yl)-phenyl
]-4-chloro- 30 benzam de, N
[34(S)wﬂw&ﬁhno-l,4-dinethyl-6-oxo-1,4,5,6-tetrahydro-pyrinidin-4-y1)-pheny1
] - 6-chl oroni coti nam de, 5-chloro-pyrimdine-2-carboxylic acid

[ 34(S) ~2- a%hmqo}ﬁﬁ di met hyl- 6- oxo-1, 4, 5, 6-tetrahydropyri m di n-4-y1) - phenyl]
- am de, yl 6- oxo- 1, 6-di hydr o- pyrlda2|ne 3-carboxylic acid

[34(S) - 3-am no-1, 4-di met hyl-6-oxol, 4.5, 6-tetrahydro- p rimdin-4-yl)-phenyl]
-amdeR 25 hSeieF?y pfm%}en%mzp eonsistRg Pf By dsegea waﬁyl and benzyl;

[ 34(S)-2-am no-1, 4-di net hyl- 6-oxo-1, 4, 5, 6- tetrahydropyrlnldln 4-y1) - phenyl]
-anmi de R? WO RAI6Ych 28Q58REH;EP2010/ 056055 - 12- 6-0 x0- 1, 6-di hydro
-pyrlda2|ne 3 -carbo xylic acid [3 -((S)-2-am no -1, 4- dlnethyl 6-0 X0

-1,4,5, r din-4-yl)-phenyl] -am de,
6- met hyl - pyr dﬁgégfgg§¥bg§$llc acid [3 ((S)-2-amino -1, 4-di methyl-6-0 xo
-1,4,5 ,6-tetrahydro - pyrimdin-4 henwég amde, 55 -chloro
_pyr azi ne- 9t Baﬁ@ngwgp@elamthl thesC a‘(oqrsyhﬁza@rﬁt edito foram akshyxclgalisyhaing: 1, 4, 5
, 6-tetrahydro - pyrimdin-4-yl)-phenyl]-am de,
R* is Cj-alkyl or Cs5-cycloalkyl;

10 R’ s selected from the group consisting of hydrogen, C-alkyl, halogen, cyano and C;-
alkoxy;

R®  is aryl or heteroaryl, said aryl or heteroaryl being unsubstituted or substituted by one, two
or three groups selected from the group consisting of C;.7-alkyl, halogen, halogen-C, ;-
alkyl, C;7-alkoxy, halogen-C;_s-alkoxy, cyano, hydroxy-C,;-alkyl, oxo and phenyl;

15 or pharmaceutically acceptable salts thereof.

Examples of compounds of formula I of the present invention are the following:
(5-methyl-thiophene-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-phenyl]-amide,
5-chloro-thiophene-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-

20 pyrimidin-4-yl)-phenyl]-amide,
2,5-dimethyl-thiophene-3-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0xo0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide,



N [3 -((S)-2-amno -1,4-dinethyl-6-0 xo -1,4,5,6-tetrahydro

-pyrimdin-4-yl)-p henyl] - isonicotinamde, 5

- f 1 uor o- pyoi2diones@scar boxylic acid [3 -((S)-2-am no -1, 2cuinreaiopicods o xo

-1,4,5 ,6-tetrahydro - 10 pyrimdin-4-yl)-p henyl] -amde, 3 -chloro

-pyridine-2-carbo xylic acid [3 -((S)-2tam no -1,4-dinethyl-6-0 xo -1,4,5
, 6-tetrahydro - pyri m di n-4-y1) - phenyl] - am de,

4- chl or,0 2-.car | i 27 -1, 4-di 6 X0

1,45 2 568%“%'[1%71 zolg ‘_’2} 0919885( li aé’j}ﬁl_[l? §([1§ %]ngﬁz) 1l],4 g{rﬁly eyl-6l-gxo-(ij,4[’5%-@ﬁ]ahydr8-

4- et h)plyrlpydlndi phemé}timdﬁl icacid [3 - ((S) -am no -1, 4-di net hyl-6-o0 xo

-1,4,59, 45 dfn?ert f@&gédle-s ogygdx 19 hﬂd‘f@ Y@‘szﬁr%ﬂbf ]1]4 ﬁfﬂl&ﬁyl 6 -oxo-1.4,5, 6-tetrah%dr8- o

6- chl or 0- car box c acid -am no -1, 4-di mét hyl-

-1, 4, SPP’HHF@PT“a wyapenyl-gpideni di n- 4- y1) - phenyl] ani de,

6- Meg yal iy - bR B 5-08100XY I 2iPGL @S B anficS) A2tiaRAHY0.- olxo4r Ll mtehmiydéo-o X0
-1,4,5 Gt‘ﬁ 4ahl¥51 20. pyrlmd|n4y1) phenyl ] -am de, [3

- ((9) - Y5 4! PRI 6- 0 xo0 -1,4,5, 6-tetrahydro -pyrlmdln 4-y1)-p
henyl ] L;5doethylai-gderazde-3fGurbdxyBy alid dBA((8)-2-dmihodl, drelithythyl66-0xocd,4,5,6-

-1,4,5, ) p henyl] -b enzarn'de; salt with
formc tgag%hgﬁfongﬁﬁlq E)é’[ ﬂﬂeﬂgﬂ% “carboxylic acid [3 -((S)-2-amn no
-1, 4- dﬂn%timelh}d %J-Wazcﬂeﬁ -Grbeylie peidhydeS-2-ammo-1,4-dimethyl-6-oxo-1,4,5,6-

yrmn Qétfhﬁd%lﬂyrmgﬁyh_]yi)%ﬂe gﬂ gﬁlcl)@@(o 4, 5-di hydr o- pyr azi ne- 2- car boxylic acid
X

t et rah)}@i‘%m - ?&Pmlgmg:%ycf}b%‘wéﬁﬁ%}il%\ﬁﬁgé -argino plddimetpylrG-axard 45-6ar boxyl i ¢
aci d [ 3etrdhfySo-@yranid104-yD-phediNRbdidel- 6-0 x0 -1,4,5 ,6-tetrahydro -

boxyl d[3
Py & kRl S e 9087 SR 1 RO LA CRrOPE Lol |
pyrim dxynnﬂdlyﬂ)-ylpﬂphcmfl] amniede, 5-chl oro- pyr| di ne- 2-carboxylic acid
3-{4{ S) -
L rlﬁm tﬁ‘iéﬁ; ?T‘Je_j %Eam%ra%ﬁ ]%BOXW |&lcﬁg%1?hg?%8 1((%)6 2-a
-4-et hwtrqhm@rwz!ménb wb-phenyl @ml@:tetrahydro - 35

px(/E IS ;ﬂ @Lﬁeﬁyuﬂmﬁﬂ@mebﬂbo@%@md {536((ssblb0arngnollm @M%@I bg, ekafydel d [ 3
hy1l 0 Xo -1,

tetr ahypéfPB“‘g?r"i }%H)@;‘WYYM W}dephenyl] am de, WO 2010/ 128058PCT/ EP2010/ 056055
pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-ox0-1,4,5,6-tetrahydro-pyrimidin-4-

20 yD-phenyl]-amide,
5-methoxy-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-phenyl]-amide,
5-cyano-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-phenyl]-amide,

25  5-hydroxymethyl-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-ox0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide,
N-[3-((S)-2-amino-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-4-yl)-phenyl]-4-methyl-
benzamide,
N-[3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-pyrimidin-4-yl)-phenyl]-4-chloro-

30 Dbenzamide,
N-[3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-pyrimidin-4-yl)-phenyl]-6-chloro-
nicotinamide,
5-chloro-pyrimidine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-phenyl]-amide,

35  1-methyl-6-0x0-1,6-dihydro-pyridazine-3-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0xo-
1,4,5,6-tetrahydro-pyrimidin-4-yl)-phenyl]-amide,
5-methyl-pyrazine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-phenyl]-amide,
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tetrahydro-pyrimidin-4-yl)-phenyl]-amide,
3-phenyl-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-phenyl]-amide,
30  2-methyl-oxazole-4-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-phenyl]-amide,
5-chloro-pyridine-2-carboxylic acid [3-((S)-2-amino-4-cthyl-1-methyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-phenyl]-amide,
pyridine-2-carboxylic acid [3-((S)-2-amino-4-ethyl-1-methyl-6-0x0-1,4,5,6-tetrahydro-
35 pyrimidin-4-yl)-phenyl]-amide,
5-chloro-thiophene-2-carboxylic acid [3-((S)-2-amino-4-ethyl-1-methyl-6-ox0-1,4,5,6-
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3-propoxy-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-phenyl]-amide,
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30 pyrimidin-4-yl)-phenyl]-amide,
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pyrimidin-4-yl)-phenyl]-amide,
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5-chloro-pyridine-2-carboxylic acid [3-((R)-2-amino-1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-

30 tetrahydro-pyrimidin-4-yl)-phenyl]-amide,
5-chloro-3-methyl-pyridine-2-carboxylic acid [3-((R)-2-amino-1,4,5,5-tetramethyl-6-oxo-
1,4,5,6-tetrahydro-pyrimidin-4-yl)-phenyl]-amide,
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1,4,5,6-tetrahydro-pyrimidin-4-yl)-phenyl]-amide,
1-methyl-1H-pyrazole-3-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-0xo0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide,
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5-fluoro-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-0xo0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide,
5-cyano-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide,

35 5-methyl-isoxazole-3-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide,
oxazole-2-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-4-fluoro-phenyl]-amide,
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, 6- t et M 8)-2"-amipy+1i'- medlyrh-640)5(d=)2 S enteirhhyaino-d&]- splro[lndene 1,4'-pyrimidin]-6-yl]-5-
20 chloropyridine-2-carboxamide,
N-[(1S)-2"-amino-1"-methyl-6'-0x0-2,3,5',6'-tetrahydro-1'H-spiro[ indene-1,4"-pyrimidin]-6-
yl]pyridine-2-carboxamide,
N-[(1S)-2"-amino-1'-methyl-6'-0x0-2,3,5',6"-tetrahydro-1'H-spiro[ indene-1,4"-pyrimidin]-6-yl]- 5-
(2,2,2-trifluoro-ethoxy)-pyridine-2-carboxamide, and
25  N-[(1S)-2'-amino-1"-methyl-6'-0x0-2,3,5',6'-tetrahydro-1'H-spiro[ indene-1,4'-pyrimidin]-6-yl]-3-
trifluoromethyl-pyridine-2-carboxamide,

or pharmaceutically acceptable salts thereof.

Particularly preferred compounds of formula I of the present invention are the following:
(5-methyl-thiophene-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
30 pyrimidin-4-yl)-phenyl]-amide,
5-chloro-thiophene-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-phenyl]-amide,
5-chloro-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-phenyl]-amide,
35  5-trifluoromethyl-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-ox0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide,
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-4-et h)plynhndiiﬁmhyl;pﬁeﬁyl}(@mrdk 4,5 ,6-tetrahydro - 30 pyrimidin-4-yl)-p henyl]
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4-chloro-pyridine-2- carboxyhc acid [3-((S)-2-amino-1,4-dimethyl-6-ox0-1,4,5,6-tetrahydro-

20 pyrimidin-4-yl)-phenyl]-amide,
6-chloro-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-phenyl]-amide,
3-phenyl-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-phenyl]-amide,

25 2-methyl-oxazole-4-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-phenyl]-amide,
5-chloro-pyridine-2-carboxylic acid [3-((S)-2-amino-4-cthyl-1-methyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-phenyl]-amide,
pyridine-2-carboxylic acid [3-((S)-2-amino-4-ethyl-1-methyl-6-0x0-1,4,5,6-tetrahydro-

30 pyrimidin-4-yl)-phenyl]-amide,
5-chloro-pyrimidine-2-carboxylic acid [3-((S)-2-amino-4-cthyl-1-methyl-6-ox0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide,
5-chloro-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-4-fluoro-phenyl]-amide,

35 5-chloro-pyrimidine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-4-fluoro-phenyl]-amide,
pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-ox0-1,4,5,6-tetrahydro-pyrimidin-4-
yl)-4-fluoro-phenyl]-amide,
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All tautomeric forms are encompassed in the present invention.

Compounds of formula I possess one asymmetric carbon atom and can exist in the form of
optically pure enantiomers and mixtures of enantiomers such as, for example, racemates. The
10  optically active forms can be obtained for example by resolution of the racemates, by
asymmetric synthesis or asymmetric chromatography (chromatography with a chiral adsorbens

or cluant). The invention embraces all of these forms.

It will be appreciated, that the compounds of general formula I in this invention may be
derivatized at functional groups to provide derivatives which are capable of conversion back to
15 the parent compound in vivo. Physiologically acceptable and metabolically labile derivatives,
which are capable of producing the parent compounds of general formula I in vivo are also

within the scope of this invention.

A further aspect of the present invention is the process for the manufacture of compounds

of formula I as defined above, which process comprises

20 a) reacting an amine of the formula II



N -R4 R R3II wherein X, R to R5 and R7 are as defined above and Boc
Is the protecting group tertbutyl oxycarbonyl, with a carboxylic acid of the
formul a IWO 2R88BdsB 0 Swherein R6 is as defined above, iPoTiHRROIPOE®ERICE Oof a
coupling reagent under basic conditions to obtain a conpound of the fornula

IV RL I BocHN. NOIIR2 N and dep$-otecting the conpound of fornmula IV
with the help of a mneral acid to obtain the conpound of fornula I
1

BocHN N O

R 11

2

wherein X, R' to R* and R’ are as defined above and Boc is the protecting group tert-

butyloxycarbonyl, with a carboxylic acid of the formula III

R\”/OH m

2

5 wherein R® is as defined above, in the presence of a coupling reagent under basic

conditions to obtain a compound of the formula IV

BocHN N O

R v

2

and deprotecting the compound of formula I'V with the help of a mineral acid to obtain the

compound of formula I

10 »

wherein X and R to R’ are as defined above.



wherein X and Rl to R7 are as defined above. WO
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J. O g.pré&bebly HyA8Ehlo#, ackPin d3oleansehsdtah @theafprafborabiydictigt @ha @an-dioxane,
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of {91€ 3:lrfiinP¥d alpfides A deBnddsoskl i nam de ester B proceeds 25
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the am no ester C 30 can be acconplished with a mneral acid, e.i. sul furic
acid or pré&pbmabinyingyefrgsoprablormulich dan be prepaicd énnadagytfodsP akangtéhdA. e. g.

di eiyIpigiher. O (RER. 19l 64.abl Yy dorfieflaP¥RBEan atfCketone and a sulfinamide, e.g. an
2010/ 12%0?8[5 1 EP2010/ 05665% - 30- L o
alkyl sulfinamide, most preferably (R)-(+)-tert-butylsulfinamide in the presence of a Lewis acid

such as e.g. a titanium(I'V)alkoxyde, more preferably titanium(IV)ethoxide in a solvent such as

an ether, e.g. diethyl ether or more preferably THF.

The conversion of the sulfinyl imine A to the sulfinamide ester B proceeds
25 stereoselectively by the chiral directing group as described by Tang & Ellman. The sulfinyl
imine A can be reacted with a titanium enolate generated from e.g. an alkyl acetate, preferably
methyl acetate, LDA and chlorotriisopropoxytitanium at low temperature, preferably at -78°C in

a solvent such as an ether, e.g. diethyl ether or more preferably THF.

Hydrolysis of the chiral directing group in the sulfinamide ester B to give the amino ester C
30 can be accomplished with a mineral acid, e.g. sulfuric acid or preferably hydrochloric acid in a

solvent such as an ether, ¢.g. diethyl ether or more preferably 1,4-dioxane.



Schene 1 BocNH R1 NH BocNH2 + R1-NCS RBocNHNO I IR RB -RA RS R
Boc NHNO
WO 2010/128058 PCT/EP2010/056055

-30-

Scheme 1

BocNH
BocNH, + R-NCS —= \ﬂ/
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and in non-diabetic patients who have impaired glucose tolerance or who are in a pre-diabetic
condition. They may be useful in treating type 1 diabetes or in delaying or preventing a patient
with type 2 diabetes from needing insulin therapy. The compounds of formula I are further

25 useful to ameliorate hyperinsulinemia, which often occurs in diabetic or pre-diabetic patients and
in reducing the risks associated with metabolic syndrome, they may also be useful in treating

vascular diseases such as hypertension.

Thus, the expression ‘diseases which are associated with the inhibition of BACE2 activity’
means diseases such as metabolic and cardiovascular diseases, in particular diabetes, more
30 particularly type 2 diabetes, gestational diabetes, impaired fasting glucose, impaired glucose
tolerance, insulin resistance, pre-diabetes, metabolic syndrome, diabetes type 1, complications of
diabetes including diabetic nephropathy, diabetic retinopathy and diabetic neuropathy, chronic
kidney disease, dyslipidemia, atherosclerosis, myocardial infarction, hypertension and further

metabolic and cardiovascular disorders.



In a preferable aspect, the expression 'diseases which are associated with
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25 The compounds of formula I and their pharmaceutically acceptable salts can be used as

medicaments, e.g., in the form of pharmaceutical preparations for enteral, parenteral or topical
administration. They can be administered, for example, perorally, e.g., in the form of tablets,
coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or suspensions,
rectally, e.g., in the form of suppositories, parenterally, e.g., in the form of injection solutions or
30 suspensions or infusion solutions, or topically, e.g., in the form of ointments, creams or oils. Oral

administration is preferred.

The production of the pharmaceutical preparations can be effected in a manner which will

be familiar to any person skilled in the art by bringing the described compounds of formula I and



capsules. Suitable carrier materials for soft gelatine capsules are, for
exanpl e, vegetable oils, waxes, fats and sem-solid and |iquid polyols
(dependi /yoaniwizgosaat ure of the active ingredient 10 noPCarmPR@0®s605F Nt |
however, be required in the case of soft gelatine capsules). Suitable
carrier materials for the production oe83solutions and syrups are, for
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t opi cal preparations are glycerides, sem-synthetic and synthetic
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imnes A The dosage of the compounds of formula I can vary within wide limits depending on the
disease to be controlled, the age and the individual condition of the patient and the mode of
administration, and will, of course, be fitted to the individual requirements in each particular case.
25 For adult patients a daily dosage of about 1 to 1000 mg, especially about 1 to 300 mg, comes into
consideration. Depending on severity of the disease and the precise pharmacokinetic profile the
compound could be administered with one or several daily dosage units, e.g., in 1 to 3 dosage

units.

The pharmaceutical preparations conveniently contain about 1-500 mg, preferably 1-100

30 mg, of a compound of formula I.

The following examples serve to illustrate the present invention in more detail. They are,

however, not intended to limit its scope in any manner.



General procedure To a solution of the (R -(+)-tert-butylsulfinam de
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tenperature for 5 h. The m xture was cooled to 22 C, treated with brine 15
(400 m), the suspension was stirred f-84- 10 min and filtered over dicalite.
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acetate, the conbined organic |ayer washed with water, dried and
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cyl ohexane/ et hyl acetate (2:1) to give the pure sulfinyl imne A

| nt er medi addbagvia@ns:ting from 1- (3-nitro- phenyl ) - et hanone (66 mmle), the
product (R)-2- 20 nethyl-propane-2-sulfinic acid
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accuy di ng 140 SHnthRis sehe litZdayededte allfinyl@ighesBli onol . Chem 2005, 3, 538, the
product (R)-2-nethyl- 30 propane-2-sulfinic acid

[ 1- (5-ni tree Ré”i%i n‘i‘-\gé- 1)-eth-(E)-ylidene]-amde (720 ng) was obtai ned as a
paleyeIIOW50| f%/ESI) mz =270.4 [MH '. WO

2010/ 128058PCT/ EP2010/ 056055 -35- B. Synthesis of the internedi ate
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I nt er medi at |- propane-2-sulfinic acid
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(S)-3-((R) -2-met hyl - propane- 2-sul fi nyl am no) - 3-

Intermediate A2: Starting from 1-(3-nitro-phenyl)-propan-1-one (25.7 mmole), the product

(R)-2-¢ethyl-propane-2-sulfinic acid [1-(3-nitro-phenyl)-(E)-propylidene]-amide (5.70 g) was
obtained as a pale yellow solid. MS (ESI): m/z = 283.1 [M+H]".

25 Intermediate A3: Starting from 1-(2-fluoro-5-nitro-phenyl)-ethanone (27.3 mmole), the
product (R)-2-methyl-propane-2-sulfinic acid [1-(2-fluoro-5-nitro-phenyl)-(E)-ethylidene]-amide
(7.0 g) was obtained as a pale yellow solid. MS (ESI): m/z = 287.0 [M+H]".

Intermediate A4: Starting from 1-(5-nitro-pyridin-3-yl)-ethanone (3.68 mmole) prepared
according to A. R. Katritzky et al., Org. Biomol. Chem. 2005, 3, 538, the product (R)-2-methyl-
30 propane-2-sulfinic acid [1-(5-nitro-pyridin-3-yl)-eth-(E)-ylidene]-amide (720 mg) was obtained
as a pale yellow solid. MS (ESI): m/z = 270.4 [M+H] .
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(42. 2 nrybhejancrethytbbmmol(1:21@0zivwd thewase dulfeanade wtdzrrBa solution of HCl in
1,4-dioxane (4 M 530 mM) and stirring was continued at 22 C for 2 h The 5

m xture wasg, &R d t gl'fe‘?h thi

di chl or one%hane ga&lghi i}l%ngl uflretglﬁgﬁih roc%,qjgrll%%azc%u'I ?’ﬁmgiﬁ \L/qggltll}go was
separ at(Bicthylidanekamider (7 mﬂﬁhﬁwraé%@)s KR Emetini- mopme%ﬂlfmwnéao 30
andlSEXt(B@ﬁIr@EhéMyl)tb Al pRBlyNaNS: (13he é‘?'&x&%bt@ldeélé% PURS bW M. ESI):
evaporat ed % t ﬁpure am noest er Intermediate C: Starting
from( %4( propane- 2-sul fi nyl am no)-3-(3-nitrol0

phenyl) - butyr| C aci d met hyl ester (42.2 mmole), the product
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I nter

(S) - 34(Rpito- pleqrtyibrpqnta@p@raeldzmst@lyk sty (430 me) was oBainkd pophibity 39li M3 R¥)c
aci g meghw 3@sit gyi+g}- 30 nmol e) the product (S)-3-am no-3-(3-nitro-phenyl)-
pent anoi c acid rret hyl ester (306 ng) was obtained as a colourless oil. M
(ESI): ntz Intem?e%ila%e B3: Starting from (R)-2-methyl-propane-2-sulfinic acid [1-(2-fluoro-5-nitro-
phenyl)-(E)-ethylidene]-amide (10 mmole), the product (S)-3-(2-fluoro-5-nitro-phenyl)-3-((R)-2-
methyl-propane-2-sulfinylamino)-butyric acid methyl ester (1.36 g) was obtained as a pale

yellow solid. MS (ESI): m/z = 361.2 [M+H] .

25 Intermediate B4: Starting from (R)-2-methyl-propane-2-sulfinic acid [1-(5-nitro-pyridin-3-
yl)-eth-(E)-ylidene]-amide (2.64 mmole), the product (S)-3-((R)-2-ethyl-propane-2-
sulfinylamino)-3-(5-nitro-pyridin-3-yl)-butyric acid methyl ester (255 mg) was obtained as a
pale yellow solid. MS (ESI): m/z = 344.3 [M+H]".

Intermediate B5: Starting from (R)-2-methyl-propane-2-sulfinic acid [1-(2-fluoro-5-nitro-
30 phenyl)-(E)-ethylidene]-amide (3.5 mmole), the product (S)-3-(2-fluoro-5-nitro-phenyl)-2,2-
dimethyl-3-((R)-2-methyl-propane-2-sulfinylamino)-butyric acid methyl ester (565 mg) was
obtained as a pale yellow solid. MS (ESI): m/z = 389.3 [M+H]".
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oduct

20 Intermediate C4: Starting from (S)-3-((R)-2-ethyl-propane-2-sulfinylamino)-3-(5-nitro-
pyridin-3-yl)-butyric acid methyl ester (0.73 mmole), the product (S)-3-amino-3-(5-nitro-
pyridin-3-yl)-butyric acid methyl ester (157 mg) was obtained as a pale yellow oil. MS (ESI):
m/z = 240.2 [M+H] .

Intermediate C5: Starting from (S)-3-(2-fluoro-5-nitro-phenyl)-2,2-dimethyl-3-((R)-2-
25 methyl-propane-2-sulfinylamino)-butyric acid methyl ester (2.0 mmole), the product (S)-3-
amino-3-(2-fluoro-5-nitro-phenyl)-2,2-dimethyl-butyric acid methyl ester (510 mg) was obtained
as a pale yellow oil. MS (ESI): m/z = 285.3 [M+H]".

D. Synthesis of the intermediate thioureas D

General procedure

30 To a solution of tert-butylcarbamate (5 mmole) in THF (5.0 ml) was added at 22 °C NaH

(60% in oil, 5 mmole) in several portions and stirring was continued at 22 °C for 15 min until



General procedure To a solution of the amno ester C (21 mmmole) in DW
(50 M) was added subsequently the thiourea (23.1 mmole), D EA (84 nmol e)
and EDCl wD2ow/measBe) and the m xture was stirred at 22PpCrirreo12®s4955 The

m xture was partitioned between water and ethyl acetate, the organic |ayer
20 was dried, evaporated and the resi ddé& was chronat ographed on silica

usi ng cyl ohexane/ ethyl acetate (2:1) to give the pure
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tert-butyl ester (270 ng) as a white solid. M5 (ESI): mz 419.3 EMHI .

Intermediate E2: Starting from (S)-3-amino-3-(3-nitro-phenyl)-pentanoic acid methyl ester
(1.2 mmole) and tert-butyl [(methylamino)carbonothioyl]carbamate, the product [(S)-4-ethyl-1-
methyl-4-(3-nitro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl
ester (372 mg) was obtained as white solid. MS (ESI): m/z = 375.4 [M-H].

30 Intermediate E3: Starting from (S)-3-amino-3-(2-fluoro-5-nitro-phenyl)-butyric acid
methyl ester (14.8 mmole) and tert-butyl [(methylamino)carbonothioyl]carbamate, the product
[(S)-4-(2-fluoro-5-nitro-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-2-yl]-



F. Synthesis of the internediate anilines F General procedure A suspension
of the am nodi hydropyrim di none E (12.1 nmmole) in ethylalcohol (100 m) 25
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[(S) 1, 4- dEngihididof(the itdrmediawr dndlines ¥ y1) - 6- oxo- 1, 4, 5, 6-

tetrahydro-pyrimdin-2-yl]-carbamc acid tert-butyl ester (0.62 mmle), the

product [( {5

am no- pyri enééffgrffedfreél di et hyl- 6-oxo0-1, 4,5, 6-tetrahydro-pyrimdin-2-yl]-c

arbamc acid tert- 25 butyl ester (113 ng) was obtained as a pale yellow

solid. M5 QAESspensignofthegringdihygagpyrimidinone E (12.1 mmole) in ethylalcohol (100 ml)

25 and Pd/C (10%, 400 mg) was hydrogenated at normal pressure and 22°C for 2 h. The mixture

was filtered, the filtrate evaporated and the residue was chromatographed on silica using

t he

cylohexane/ethyl acetate (1:1) to give the pure aniline F.

Intermediate F1: Starting from [(S)-1,4-dimethyl-4-(3-nitro-phenyl)-6-oxo0-1,4,5,6-
tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester (12.1 mmole), the product [(S)-4-(3-
30 amino-phenyl)-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl
ester (4.02 g) was obtained as a white amorphous solid. MS (ESI): m/z = 331.4 [M-H]".

Intermediate F2: Starting from [(S)-4-cthyl-1-methyl-4-(3-nitro-phenyl)-6-oxo0-1,4,5,6-



Internediate F7: Starting from

[(S)-4-(2-fluoro-5-nitro-phenyl)-1,4,5 5-tetranethyl -6-o0x01, 4,5, 6-tetrahydr
0- pyri m dvo-28tiyib3essar bami c acid tert-butyl ester (0.08 moniEPRoI0b@®sProduct
[(5)- 4-(5 -amino -2- fluoro -phenyl)-1,4,5 ,5-tetramethyl-6-0 xo0-1,4,5
,6-tetrahydro -pyrimdin-2-yl] - carbad¥c aci d tert-butyl ester (29 ng) was
obtained as a colorless oil. M5 (ESI): mz 379.3 30 [M+H .

2010 LT RSSO0 PO IS TR e
m ) wagmamdehle@@b%edpwb hinhgthHAFoxq-0,4606tevahpdro- Hyhmndmr%mﬂtc@rlaml@lac(ld) talrs

I 16 h.
The. m Ae 6955?7%%%%%*?“%&?68?&3% B A e L T

acet onilMitlle and wat er (containing 0.1 %of formc acid) to give the
t - butyl oxycar bonyl protected internediate G The t-butyl oxycar bonyl
protect ed imtefddeat B €StértivgSront |83-ad2viluoko-8-r6ted-phémm)- Di-dikdthiyne-bxd- di oxane

i ol ortelrebrareEga i Qb e kB Rued e ot B b e
mi xt ur é-(Gesmiev-aplned edesyli | Hhdmetyil-Greowas, 5 guteirhheldo-pytimatinByyli-carbamat | on
Wi th e%giﬂ' gﬁﬁgﬁf&e&& | 30 AR (Y%'tgn?e a%hll'é aﬂﬁorﬁaﬂfus"s'% N1s PR S8k 401

prep. usi ng a gra ent of acetonit vvater (cont ai ni ng 0 1
% of f&rkilM-Bdid) to give the pure anide H as the formic acid salt in
yields of 10-90% 15Exanple 1 5-Methyl-thi ophene-2-carboxylic acid

£3t (« ﬁ) 2- mm:diaéélmh s’feﬁ{ﬂﬂglfro@ﬂ A8 -lilet%rlﬂrﬁethyl ~4- (% -nitro- hen 1) 6-oxo0-1,4,5,6-

etra rrmain n n

A e T 45 B O B 0 Ml b T S SEBl BE
2-y1] - Glm’uhmph@lydi)el -dthtybd tmdshiy 1yd-oest @i5, 6-tormhpdp eryr i din- ZFM]a:IaI:barmc acid tert-

5- met h%g\lt}ét&é%@%?gwegé vfa% %fa?ﬂ%’e]d'a% aacgio%rfegldif?w((l@%‘%qﬁ/}%r—%@% Maggt the

i nter e conmpound as a url ess 30|d M5 (ESI):

mz = 357.1 [M+H] '. WD 2010/ 128058PCT/ EP2010/ 056055 - 41-
Intermediate F5: Starting from [(S)-1-benzyl-4-methyl-4-(3-nitro-phenyl)-6-oxo0-1,4,5,6-

15 tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester (0.98 mmole), the crude material was
chromatographed on silica using n-heptane/ethyl acetate (5:2) to give a first fraction containing
[(S)-4-(3-amino-phenyl)-1-benzyl-4-methyl-6-0x0-1,4,5,6-tetrahydro-pyrimidin-2-yl]-carbamic
acid tert-butyl ester (224 mg) as a colourless foam. MS (ESI): m/z = 409.4 [M+H]"

The second fraction was obtained using ethyl acetate/MeOH (9:1) to give [(S)-4-(3-amino-
20  phenyl)-4-methyl-6-0x0-1,4,5,6-tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester (49 mg)
as a colourless oil. MS (EST): m/z = 319.3 [M+H]".

Intermediate F6: Starting from [(S)-1,4-dimethyl-4-(5-nitro-pyridin-3-yl)-6-oxo-1,4,5,6-
tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester (0.62 mmole), the product [(S)-4-(5-
amino-pyridin-3-yl)-1,4-dimethyl-6-oxo0-1,4,5,6-tetrahydro-pyrimidin-2-yl]-carbamic acid tert-

25  butyl ester (113 mg) was obtained as a pale yellow solid. MS (ESI): m/z = 334.4 [M+H] .

Intermediate F7: Starting from [(S)-4-(2-fluoro-5-nitro-phenyl)-1,4,5,5-tetramethyl-6-oxo-
1,4,5,6-tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester (0.08 mmole), the product [(S)-
4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-tetrahydro-pyrimidin-2-yl]-
carbamic acid tert-butyl ester (29 mg) was obtained as a colorless oil. MS (ESI): m/z = 379.3

30 [M+H]".



Exanpl e 2 5-Chl oro-thi ophene-2-carboxylic acid

[3-((S)-2-am no-1, 4-di net hyl - 6-oxo-1, 4,5, 6-

t et r ahydrwopyrovimsasn- 4- y1) - phenyl pam de; salt with HCl PHTIBBRBORANED NI
5The coupling of

[ (S)-4-(3-am no-phenyl) -1, 4-di nmet hyl - 64@xo0-1, 4, 5, 6-t et rahydr o- pyri m di n-
2-yl]-carbamc acid tert butyl ester from experinment Fl and

5-chl oro-t I id followed by deprotection of the

[ nterrredl ala SPRERS: & ?d(e%dg i ound as a colourless solid. M5 (ESl):

m z 377.3 [MtH '. Exanple 3 10 2, 5-Di net hyl -t hi ophene-3-carboxylic acid
[ 3- ((S) 2. Gieneral rodedireret hyl - 6- oxo- 1, 4, 5, 6-

t et rahydro-pyri m di n-4-y1)-phenyl pam de; salt with HCl The coupling
of To a solution of the aniline F (0.30 rnmole) i MF 52 rnl) was added subsequently HATU

| car a0 TEee ) e dcia ) &F ik SRR m O s

2 5-di mﬁhﬂmdedtahﬂbm@ﬁe}@h Cle oix yoire ﬁ/aé.ﬁuraﬁ:ddCbe @kp dWE—dS b;PIc{ewlmg egtald(mt of the

" et gl i afih gt 154 B T B g Bish Rk 3 i Rsppol drbiika 2
5- Di meehddiasg &zol e- 4- car boxylic acid

((S)-2-am no-1, 4-di net hyl - 6-oxo0-1, 4,5, 6-

»

t 5 ahydr oTRy 'EJbH!y“EHx@Icfrbe%l PRABAYA H@éﬂﬁé@tates@lv&as\{?feht}édld% ass-gﬁﬁlcﬁl%ﬁi@rlﬁ 19f-

3 -am ho met hyl-6-0 X0 trahydro
yri md((lgﬁ ne (4 M, 1 rnl) and N OH (1 rn%I or with' a m?xturexof CF3COOH ?l rn?) Y

10  dichloromethane (18 ml) and stirring was continued at 22 °C for 16 h. The mixture was

P TN ||

3-
e
(
p

evaporated and the residue was purified either by trituration with ethyl ether to give the pure
amide H as the HCl or CF;COOH salt or by prep. RP-18 HPLC using a gradient of acetonitrile
and water (containing 0.1 % of formic acid) to give the pure amide H as the formic acid salt in
yields of 10-90%.

15 Example 1

5-Methyl-thiophene-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-o0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with HC1

HCI CH,
|

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
20  2-yl]-carbamic acid tert-butyl ester from experiment F1 and 5-methyl-thiophene-2-carboxylic
acid followed by deprotection of the intermediate yielded the title compound as a colourless
solid. MS (ESI): m/z = 357.1 [M+H] .



yl] -carbamic acid tert-butyl ester from experinment Fl and

, 5-di net hyl - oxazol e-4-carboxylic acid foll owed by deprotection of the

nt er nediwoeow/etded the title conmpound as a col ourl ess PoTIEP20MB/O§ESE ) : Nl z
356.2 [M+tH '. Exanple 5 10 2, 4-Di net hyl - oxazol e-5-carboxylic acid
((S)-2-am no-1, 4-di net hyl - 6- oxo- 1, 445, 6-

trahydro-pyri mdi n-4-yl)-phenyl pam de; salt with HCl The coupling of

S) - 4- (3- am no- phenyl) -1, 4- d'”Ethyhx9n1¥ s1,4,5,6-tetrahydro-pyrimdin2-yl

carbam c acid tert-butyl ester fronlefperlnent FI and

, 4- di et hyl - oxazol e-5-carboxylic 15 acid followed by deprotection of the

| term,SdCh o+thispliere-21¢arhaxylie acidipd(Mc2-aminm 1 dfdimemh xlb-exa-1.4.5,0/5 (ESI ):
1z = 36@ailydrtliillimiaiV@ ANARLARARRRC TAFRAGAC56055 - 43- Exanpl e

3- thhyl-lsoxazo e-5-carboxyli‘c acid

[3-((S)-2-am no-1, 4- dlnethyl 6- oxo- 1, 4¢ch, 6-

t et rahydr o- pyrlnldln 4-y1) - phenylpanlde saltlmﬁth formc acid 5The

coupl i ng of H,N O

[ (S)-4-(3-am no-phenyl)-1,4- d hyl - 6- oxé\ﬁ/4 H, 6-t etrahydro-pyri m din-

2-yl]-carbamc acid tert-but € terrjron1GXoer'nent FI and

3-net hyl -i soxazol e- 5- car boxyl\ i

internediate yielded the title co

mz = 342.2 [N%Fﬂ " Example 7 10 1

2-
2
[
[
t
[
]

3-
e
(

ound cdtrourl ess solid. M5 (ESI):

op- Di --‘, 1- 1H pyr azol e- 3-car boxylic acid
((S) 2- am no- 1, 4-di net hyl - 6- oxo-1, 4,
rahydr o- pyrlnldln 4-y1) - phenylpanlde salt w th HCl1 The coupling of

3-
et

fg)s 4- (3- gnk Iegu;?igr ey Mhééés;{nﬁ?l%ﬂ?ﬂéyr}?é %?%ﬂn@% té ol re& rs%beééal@dpa/ blngiinZ- y1
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1) M 2010/ 128058PCT/ EP2010/ 056055 -44- Exanple 8
,5-Di ﬁgﬁigﬁsggggngios%7é[%w$ﬁ0xylic aci d

3-((8)-2-am no-1, 4-di net hyl - 6- oxo-1, 4,5, 6-
etrahydro-pyrinidin-4-y1)-pheny|paﬁkdeuﬂ$%1t with HCl

[
t
[
]
1,
th
(E
2
[
t

10 2,5-Dimethyl-thiophene-3-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with HC1

HCI CH,
|

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-pyrimidin-

2-yl]-carbamic acid tert-butyl ester from experiment F1 and 2,5-dimethyl-thiophene-3-carboxylic

15 acid followed by deprotection of the intermediate yielded the title compound as a pale yellow oil.
MS (ESI): m/z = 371.1 [M+H]"



5The coupling of
[ (S)-4-(3-am no-phenyl) -1, 4-di net hyl - 6- oxo-1, 4,5, 6-tetrahydro-pyrim din-
2-yl] - carwarmny/i2sisd tert-butyl ester from experinment Fl pammkP2010/056055

2, 5-di net hyl- 2H pyrazol e-3- carboxylic acid foll owed by deprotection of the
internediate yielded the title conpound2as a pale yellow solid. M5 (ESI):
mz = 355.2 [N%Fﬂ ". Exanple 9 10 Im dazo[ 1, 2-a] pyridine-2-carboxylic acid
[ 3-((8)-2-am no-1, 4-di net hyl - 6- oxo- 4n§16

t et r ahydr o- pyrlnldln 4-y1) - phenylpanla Ple salt wi th HCl The coupling of
[ (S)-4-(3-am no-phenyl) -1, 4-di et hyl - 6- oxo 1,4,5,6-tetrahydro-pyrimdin2-yl
] - car bash- -Dimeshy-oxazoldrdieprbasylie acilr 3 Brxdramimeehd-dimesind-6-0x0-1,4,5,6-

i m daZQétlaal?ycﬁqu}sfrhﬂid?ﬁ-42ylf‘ﬁh@l%}ihhﬁdel§aﬁ%ﬁl fielll oned by deprotection of the
|nterned|ate yi el ded th '€ compound as a pale yellow solid. M5 (ESI):

m z 377.4 [M+tH ' WD 2010/ 128058PC‘||:4(§P2010/(9.$6055 -45- Exanple 10

5- Chloro pyridi ne-2-carboxylic acid

[ 3- ((S)-2-am no- 1, 4- di met hH,06- oxo- 1, 4, 5,8 N
pam de; salt with HCl HCl CH | 2 NNO Y N

[ (S)-4-(3-am no-phenyl)-1, 4- ;;?jﬂ;};ﬁ-oxo-hl4,
= N .

H,C e)

@ opyri mi di n- 4-y1) - phenyl
5The coupling of
6-t et rahydr o- pyri m di n-

5 The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester from experiment F1 and 2,5-dimethyl-oxazole-4-carboxylic
acid followed by deprotection of the intermediate yielded the title compound as a colourless oil.
MS (ESI): m/z = 356.2 [M+H] .

Example §

10 2,4-Dimethyl-oxazole-5-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with HC1

HCI CH,
|

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester from experiment F1 and 2,4-dimethyl-oxazole-5-carboxylic
15 acid followed by deprotection of the intermediate yielded the title compound as an off-white
solid. MS (ESI): m/z = 356.1 [M+H]"



2-yl]-carbamc acid tert-butyl ester from experinent Fl and

5-chl oro-pyri di ne-2-carboxylic acid foll owed by deprotection of the

i nt er medivaibeowebeded the title conpound as a white sol i @CTMB2q1RS85§0s5 M z =
372.1 [M+tH '. Exanple 11 10 5-Trifl uoromet hyl - pyri di ne-2-carboxylic acid

[ 3-((S)-2-am no-1, 4-di net hyl - 6- oxo- 1, 44%, 6-

t et rahydro-pyri mdin-4-yl)-phenyl pam de; salt with formc acid HOC H13 0
HHNN O The coupling of <amble 6

[ (S)-4-(3-am no-phenyl)-1, 4-di met hyF— BU8%2 1,4,5,6-tetrahydro-pyrimdin2-yl
]-carbamc acid tert-butyl ester fromexperinent Fl and

5-trif I%Meﬂ!vétimzﬁyﬁ‘tﬁrgex}ﬂic arfl Bat(BpRyaninoded-dimethyboweadodyd,Bépr ot ect i on
of the tét@&ﬁ}‘d%glé%hﬁitﬁh-ﬂﬂflﬂhéﬁﬁ]-Ednfidee SERWRAPRIASa@dcol ourl ess foam M
(ESI): mz = 406.3 [M-H® ', Exanpl e 12 5-Met hyl - pyri di ne- 2- carboxylic acid
[3-((S)-2-am no-1, 4-di met hyl - 6- oxer 1, 45, 6-

t et rahydro- pyri m di n-4-y1l) - phenyl panfde; salt (ym?:t h HC1 WO

2010/ 128058PCT/ EP2010/ 056055 -46- H %H 3 H2NNO The coupling of

[ (S)-4-(3-am no-phenyl) -1, 48 met hyl=6- H-\l(ﬁ\,‘ S Qt et rahydro-pyrim din2-yl
]-carbamc acid tert-butyl est from experillent [FI and

5- met hyl - pyri di ne- 2- car boxyl i\ abii d fgl | onedNy
internediate yielded the title ouNd
mz = 352.3 [MeH ' . Exanple 19 Pyrlidind
[3-((S)-2-am no-1, 4-di net hyl- 6- oxo-
pam de; salt with formc acid

5 The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester from experiment F1 and 3-methyl-isoxazole-5-carboxylic
acid followed by deprotection of the intermediate yielded the title compound as a colourless
solid. MS (ESI): m/z = 342.2 [M+H]"

Example 7

10 1,5-Dimethyl-1H-pyrazole-3-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-o0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with HC1

HCI CH,
|

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester from experiment F1 and 1,5-dimethyl-1H-pyrazole-3-
15 carboxylic acid followed by deprotection of the intermediate yielded the title compound as a pale
yellow solid. MS (ESI): m/z = 355.2 [M+H]"



HO CH 13 OHN O 10The coupling of

[ (S)-4-(3-am no-phenyl) -1, 4-di net hyl - 6- oxo-1, 4,5, 6-tetrahydro-pyrim din-
2-yl] - carwarmny/i2sisd tert-butyl ester from experinment Fl pammkP2010/056055
pyri di ne-2-carboxylic acid foll owed by deprotection of the internediate
yielded the title conpound as a col ourtéss foam M (ESI): nmiz = 338.2

[ MPH ', WD 2010/ 128058PCT/ EP2010/ 056055 -47- Exanple 14

5- Met hoxy- pyri di ne- 2- car boxyl i ¢ aci

[3-((S)-2-anmi no- 1, 4- di met hyl - 6- oxo- %,"ﬂ‘,‘%‘,‘%’i

t etrahydro-pyrim din-4-y1)-phenyl pam de; salt with formc acid HO CH 13 OHN
0 5Tha,Thipeihyl2bfpyrazole-3-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-oxo-1,4,5,6-
[(S) - 41é3aRyUra IR - ey TR e Sa Xt 5, 6- tet rahydr o-pyri i di n-
2-yl]-carbamc dcid tert™-butyl” ester from experinent Fl and

5- met hoxy- pyri di ne- 2-carboxylic acid fighl owed dgy deprotection of the
internediate yielded the title conpound as a cblburless solid. M5 (ESI):
mz = 368.2 [MH '. ExanplCl5 10 5- Cy&hW~puNdipn®- 2- car boxylic acid

[3-((S)-2-am no-1, 4-di net hyl - 6=0x0- 1, 4, 5, 6-t|et rahydr opyri m di n- 4-y1) - phenyl
pam de; salt with HCL TBli chuplipng of N
[ (S)-4-(3-am no-phenyl) -1, 4- di | -6 -5, 6-tetrahydro-pyrimdin2-yl

]-carbamc acid tert-butyl est enCHEl  and

5 The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester from experiment F1 and 2,5-dimethyl-2H-pyrazole-3-
carboxylic acid followed by deprotection of the intermediate yielded the title compound as a pale
yellow solid. MS (ESI): m/z = 355.2 [M+H] .

Example 9

10 Imidazo[1,2-a]pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with HC1

HCI CH,
|

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester from experiment F1 and imidazo[1,2-a]pyridine-2-carboxylic
15 acid followed by deprotection of the intermediate yielded the title compound as a pale yellow
solid. MS (ESI): m/z = 377.4 [M+H]"



15 foll owed by deprotection of the internediate yielded the title conpound
as a colourless solid. Ms (ESI): mz = 363.2 [ M+ . WD

2010/ 128056RCIVERBZY10/ 056055 -48- Exanple 16 PCT/EP2010/056055

5- Hydr oxymet hyl - pyri di ne- 2- car boxyl i c acid
[3-((S)-2-am no-1, 4-di net hyl - 6- oxo- 1, 44%, 6-

t et rahydro-pyri m di n-4-yl)-phenyl pam de; salt wth HCL 5The coupling of
[(S)-4-(3-anino-phenyl)-1,4-dinethyﬁiqﬁgﬁﬁhl,4,5,6-tetrahydro-pyrinidin-
2-yl]-carbamc acid tert-butyl ester it experinment Fl and
5-hydr%§%nethyl-pyridine-2- carboxylic acid gPrepared according to G

Gal | ey Se€higro-pyridine-gachoxylipptid [ HP5anbns ﬂ-dimethdédowl,dépﬁgtﬁtmiw@w of
the i ng@mﬁ@ﬁlﬁh%rl)lbﬁé%daﬁlﬂﬁ; tant Wethogepound as a col ourl ess foam MS (ESI):
mz = 8.2 [MrH™ ™. Example 17

N-13-((S)-2-Am no-1, 4-di met hyl- 6- oxo- 144;5, 6-t g ahydr o- pyri m di n-4-y1) - phe
nyl] -4- methyl-benzam de; salt with fornLcNaci% Hogg 3 OHHNN O The

coupl i ng of 2

[ (S) - 4- (3-am no- phenyl) - 1,4qj I-6-oxo-I]ﬁ25,--tetrahydro-pyrinidin-2-y
1]- 15 carbami c acid tert-but er firom eNperinent Fl and

4- et hyl - benzoic acid foll owe eprt ectionof the internedi ate yiel ded
the title conpound as a col ourl €ss (ESCH; mz = 351.3 [M+H .

WO 2010/ 128058PCT/ EP2010/ 056055 ')

5 The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester from experiment F1 and 5-chloro-pyridine-2-carboxylic acid
followed by deprotection of the intermediate yielded the title compound as a white solid. MS
(ESI): m/z =372.1 [M+H]".

Example 11

10 5-Trifluoromethyl-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with formic acid

H

OH

ZT

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester from experiment F1 and 5-trifluoromethyl-pyridine-2-
15 carboxylic acid followed by deprotection of the intermediate yielded the title compound as a
colourless foam. MS (ESI): m/z = 406.3 [M+H]".

Example 12

5-Methyl-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with HC1



-49- Exanple 18

N-13-((8)-2-Am no-1, 4-di net hyl- 6-oxo-1, 4,5, 6-tetrahydro-pyrimdin-4-yl)-phe
nyl] - 4- chworotyeng@si de; salt with HCL 5The coupling of PCT/EP2010/056055

[ (S)-4-(3-am no-phenyl)-1, 4-di net hyl - 6- oxo-1, 4, 5, 6-tetrahydro-pyrimdin-
2-yl]-carbamc acid tert-butyl ester f-#®m experinment FI and

4-chl oro-benzoic acid foll owed by deprotection of the internedi ate yiel ded
the title conpound as a col ourl ess oil .HBB (ESI())H3H12 = 371.1 [MH .
Exanple 19 10 |

N- 13- (( 8) - 2- Ani no- 1, 4- di t€y1-6 oxo- 1, 4,'% Mra
ny1l] - 6- chl oroni coti nam de, g h HCL | The coupling of

[ (S)-4-(3-am no-phenyl)-1, 4-di|net h I-61—pxo 1,0 6-t et rahydro-pyrimdi n2-yl

]-carbam c acid tert-butyl est X € pt~ FI and 6-chl oro-nicotinic
acid followed by 15 deprotection of flhe i pdCéit;e yielded the title
conpound as a colourless oil. M5 (ESD): m 372.1 [M+H '. WD

2010/ 128058PCT/ EP2010/ 056055 -50- Exanpl e 20
5- Chl or o- pyri m di ne- 2-carboxylic acid
[ 3-(( S) 2- ant ﬂ@u}ﬂlmé-di [ (S4Bl arbmeXhedy 131 a,-ﬁrnethyl-6 oxo-1,4,5,6-tetrahydro-pyrimidin-

tetrah rimd am de t 1 5The upl | of

(S - a2 e s Har R BER PeBispb Pl bnd S b B oo bR e
2-y1] - cfalﬂdamd ky deirdtetort o hthe yihtcastdate fymi)clndethpeltlle rmntpoﬁlhd and pale yellow solid.
5-ch o n xylic acid followed by deprotection of the

i ntehﬂrmel\g EEM)% dg 3?1 trtle conpound as a pale yellow solid. M5 (ESI):
m z 3731[MH—I] ' Exanple 21 10

1- et hyl - 6- oxo- 1, 6- di hydr o- pyri dazi ermpkdsboxyl i ¢ aci d

[3-((S)-2-am no- 1 4- di net hyl - 6-

oxo- 1, Qﬁi&né-eicaama@ni@aemr[Bt('(@)maﬂﬁud-l;mgreyhyaasrbﬂﬁ1,4$33$1temiﬂymrhlcl

pyrimidin-4-yl)-phenyl]-amide; salt with formic acid

10 The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester from experiment F1 and pyridine-2-carboxylic acid followed
by deprotection of the intermediate yielded the title compound as a colourless foam. MS (ESI):
m/z = 338.2 [M+H]".



The coupling of

[ (S)-4-(3-am no-phenyl)-1, 4-di net hyl - 6- oxo-1, 4,5, 6-tetrahydro-pyrimdin2-yl
] - car bamwoaeiodi2sesst - but yl ester from experinment Fl andPCT/EP2010/056055

1- net hyl- 6- oxo- 1, 6-di hydro- 15 pyridazi ne-3-carboxylic acid foll owed by
deprotection of the internediate yielddd the title conpound as a pal e brown
solid. Ms (ESI): mz = 369.2 [MtH '. WD 2010/ 128058PCT/ EP2010/ 056055 -51-
Exanpl e 22 5-thhy|-pyrazine-2-carb€x Ii%lacid

[ 34(S) - 2- ami no- 1, 4- di et hy1- 6- oxo- 1. & BP6-

tetrahydro-pyri mdin-4-yl)-phenyl pam de; salt with formic acid 5The

coupl i fgMethqxyQyriding2-ca wlicpﬁbﬁ@i()(s)ﬂ-andnwét%gﬁln@hﬂx@om-1,4,5,6-

-1, 4, _5,t@t‘rﬁﬁ}‘?dﬁt}}sﬂ}hﬁid‘lﬂ-wylffbﬂbni'y‘l]-_gfnY(iJ- saR HillAformi@gdid tert-butyl ester from
experinent Fl and 5- met hyl - pyrazi ne- 2-carboxylic acid fol | owed by
deprotection of the internedi ate yi gl deththe title conpound as a col ourl ess

foam Ms (ESI): mz = 353.2 [MtH . ampl e 23 €6,

6- 0x0- 1, 6-di hydr o- pyri dazi ne- 3- car box i ¢ ﬁq&d ! o
[34(S)-2-anino-1,4-dinethy1-8-0x01,4, }%-te%faﬂyu pyri m di n-4-y1)-phenyl p
amde; salt wth HC1 Thg couphthig™Qf

[(S)-4-(3-anino-phenyl)-1?4-di N t et rahydr o- pyri m di n-

et hyll - 6- ¢ko- 1
2-yl]-carbamc acid tert-butyl =se OR.E
6- oxo- 1, 6-di hydr o- pyri dazi ne-3- 15 cajffboxy
of the internediate yielded the titleOconp g¢’as a pale brown solid. M5
(ESI): mz = 355.2 [MtH ' WD 2010/ 128058PCT/ EP2010/ 056055 -52- Exanple 24

/ent Fl and

5 The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester from experiment F1 and 5-methoxy-pyridine-2-carboxylic
acid followed by deprotection of the intermediate yielded the title compound as a colourless
solid. MS (ESI): m/z = 368.2 [M+H] .

Example 15

10 5-Cyano-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-phenyl]-amide; salt with HC1

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-pyrimidin-

2-yl]-carbamic acid tert-butyl ester from experiment F1 and 5-cyano-pyridine-2-carboxylic acid

15 followed by deprotection of the intermediate yielded the title compound as a colourless solid.
MS (ESI): m/z = 363.2 [M+H] .



- Met hyl - pyr azi ne- 2-car boxylic acid
3-((S)-2-am no-1, 4-di net hyl - 6-oxo-1, 4,5, 6-
et rahydrwopyrovmsasn- 4- y1) - phenyl pam de; salt with HClL PEThHP2@o0pdoshg of
(S)-4-(3-am no-phenyl)-1, 4-di net hyl - 6- oxo-1, 4, 5, 6-tetrahydro-pyri m di n-
-yl]-carbamc acid tert-butyl ester f-#&m experinment FI and
6- met hyl - pyr azi ne- 2- car boxylic acid fol |l oned by deprotection of the
terrredi ate yielded the title conp&qnlg 51 a pale yellow solid. M (ESI):
n12 = 353.2 [MtH ' Exanple 25 10 5 oS pyra2| ne- 2- carboxylic acid
((S) 2-am no- 1, 4-di net hyl - 6- oxo-1, 4, 5, 6-
t et rah)ﬁdHMdWB’MﬁlwlfP}’ﬂd}ll() 2maebqp4y|bammlei,3 -(€9)2-awiner 1idodimethyc-axe4D4c5.6+ 13 0
HHNN O téftfﬂﬁhﬁﬁldqiyrnﬁuﬁﬁ 4-yl) henyll-amide; salt with HC
[(S)-4-(3-am no-phenyl R di‘met hyl - 6- oxo0-1, 4, 5, 6-t et rahydr o- pyri m di n-
2-yl] -carbam c acid tert butyI ester fpem expeCHrrent FI and
5-chl oro- pyrazi ne- 2- car boxph ¢ acid 15 fol | owed By deprot ection of the
i nternedi ate y| el ded the ti[tl e conpound BN hui@ess oil. MS (ESI): mz
= 373.2 [MtH]' WO 2010/ 1 / EP2010/ 054055 |- 53-
Exarrpl e 26
NA3- ((S)-2- Am no- 1, 4-di net hyl'x&- 3] 4 ahydr o- pyri m di n-4-y1l)-phen
yl]- isonicotinamde; salt wth™ forif HOCEH,3 OHHNN O N

—

5 The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-ox0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester from experiment F1 and 5-hydroxymethyl-pyridine-2-
carboxylic acid (prepared according to G. Galley et al., Int. patent appl. W0O2006005486)

followed by deprotection of the intermediate yielded the title compound as a colourless foam.
MS (ESI): m/z = 368.2 [M+H] .

10 Example 17

N-[3-((S)-2-Amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-pyrimidin-4-yl)-phenyl]-4-
methyl-benzamide; salt with formic acid

H

H,C

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-ox0-1,4,5,6-tetrahydro-pyrimidin-2-yl]-

15 carbamic acid tert-butyl ester from experiment F1 and 4-methyl-benzoic acid followed by
deprotection of the intermediate yielded the title compound as a colourless solid. MS (ESI): m/z
=351.3 [M+H]".



5The coupling of

[ (S)-4-(3-am no-phenyl) -1, 4-di net hyl - 6- oxo-1, 4,5, 6-tetrahydro-pyrim din-
2-yl] - carwarmny/2sisd tert-butyl ester from experinment Fl pamEPe&ionse@ss i ni c
acid followed by deprotection of the internmediate yielded the title
conmpound as a colourless solid. M5 (ES#)- mz = 338.2 [MtH '. Exanple 27
10 5-Fluoro-pyridine-2-carboxy|ic aci d

[3-((S)-2-am no-1, 4-di net hyl- 6- oxo- #ﬁﬁnél tetrahydropyrlnldln 4-y1) - phenyl
panide; salt with formc acid 8up||ng of

[ (S)-4-(3-ani no-phenyl)-1, 4-di met hyl - 6-oxo-1, 4,5, 6-t etrahydro-p ¥r|n1d|n2
]-carb %—(@wdAmelm-l4§cﬂly1etl@§16eexq~l,é;ﬁ,@kqsmhyﬂﬁmmyﬁlmldnd4-yl) phenyl]-4-chloro-

5-fl uonRnpyhiddt 8ae dighaepxylic acid 15 followed by deprotection of the
|nterned|ate yielded the title conpound as a colourless solid. MS (ESI):

mz 356.1 [M+rH '. WD 2010/ 128058PCT/ EP2010/CQ56055 -54- Exanple 28

3- Chloro pyridi ne-2- carboxylic acidH

[3-((8)-2-am no-1, 4- dlnetggl 6- oxo- 1, 4, 5HeN ¢ d¥opyri m di n-4-y1) - phenyl
pam de; salt with HC1L 5Th phiQg of

[(S)-4-(3-am no-phenyl)-1,4-d - 64 0Xx0- 1 N4 -tetrahydro-pyrimdin-
2-yl]-carbamc acid tert- buty perrnment Fl and

3-chl oro- pyri di ne- 2-carboxylic aC|d ol | d- oy @dprotection of the

internediate yielded the title conmp@gund &

: pal e yellow solid. M5 (ESI):
mz = 372.2 [MtH '. Exanple 29 10 4-Chl or®

“pyridine-2-carboxylic acid
3-((8)-2-am no-1, 4- dinethyl 6- 0xo0-1, 4,5, 6-tetrahydropyri m di n-4-yl)-phenyl
(

[

|[ g;ls ge The co@lﬁg%‘f é?icnno phenyl) 1,4-dimethyl-6- oxotl f{l )5, 6ﬁtetclirahydro pylrlrmdm-2 1
no- p et r ahydr o- pyri in2-y

| onr A kbR Ll W o BE e e o o et Bl 6

4- chl ordepioydctich bethd-igtarmaiatt Iy&lc&adlthle fifhe fahpoaneds by oapewstogic MO(ESTS: m/bhe

interng?;q ﬁ%%ﬁqi;ded the title conpound as a colourless solid. M5 (ESI):

mz =
Example 19
10 N-[3-((S)-2-Amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-pyrimidin-4-yl)-phenyl]-6-chloro-
nicotinamide; salt with HCI

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-pyrimidin-

2-yl]-carbamic acid tert-butyl ester from experiment F1 and 6-chloro-nicotinic acid followed by

15  deprotection of the intermediate yielded the title compound as a colourless oil. MS (ESI): m/z =
372.1 [M+H]".



WO 2010/ 128058PCT/ EP2010/ 056055 -55- Exanpl e 30
4- Met hyl - pyri di ne- 2-carboxylic acid

[ 3- ((S) - 2varmmor8)s4- di net hyl- 6- oxo-1, 4,5, 6- PCT/EP2010/056055
tetrahydro-pyrimdin-4-yl)-phenyl pam de; salt with formc acid 5The
coupl i ng of -50-

[ (S)-4-(3-am no-phenyl)-1, 4-di net hyl - 6 oxo-1, 4,5, 6-tetrahydro-pyrimdin-
2-yl]-carbam c acid tert-butyl estgé ﬁ@hﬁxperlnent FI and

4- et hyl - pyri di ne- 2-car boxylic aci T d by deprotection of the
internediate yielded the title conpound as a colourless solid. M5 (ESI):

m z = 35Chrppyrimidines2-garhioaylid add [3((Hi2ormingy kit dlimetil-damisold ik aci d

[3- ( ( SkedafflrdbisficfhiehiphefntRide; 4aR ik AICIaNYdr opyr i i di n-4-y1) - phenyl
pam de; salt h formc acid he coupling of

[(S)-4-(3- anlno phenyl)-1, 4- dlnethyl 6 0x0-1, 4C§16 tetrahydro-pyrimdin2-yl
]-carbamc acid tert- butyl ester frdm®lex erlnedt *FI _and

6- chl or o- pyri di ne- 2- car box I|c acid 15 fobN ) geprotectlon of the

in ternedlate yi el ded the t ound as a bolo rless solid. M5 (ESI):

mz = 372.1 [MtH '. WO 2010 128 8PQI/EP20N~ 056055 -56- Exanple 32

6- Met hyl - pyri di ne- 2- car boxyl i P
[3-((S)-2-am no-1, 4-di net hyl- 6- xo- 4 5,
tetrahydro-pyri m di n-4-yl) - phenyl parg de; P with formc acid HO 5The
coupling of [(S)-4-(3-amino -p henyl)-1,4-d met hyl-6-0 xo
-1,4,5,6-tetrahydro -pyrimdin- 2-yl] -carbanic acid tert-butyl ester from
expey i ment Thb caipling mﬁ(S%lhglﬁﬁgnﬁ) ¢ AL DA%MyI-6- @@Lm B%Lﬂeem%@r&;bynmldm-
deprot%%gﬁon of .the er nedi a i el ded the tg% % a.col ourl ess
solid. eﬁlgfujmc arﬁukter_t l%uggeegter experipent Bl andzch oro p

acid followed by deprotection of the intermediate yielded the title compound as a pale yellow
solid. MS (ESI): m/z = 373.1 [M+H] .

’CH3

1rn1 1ne- -carboxylic

Example 21

10 1-Methyl-6-0x0-1,6-dihydro-pyridazine-3-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-
0x0-1,4,5,6-tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with HCI

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester from experiment F1 and 1-methyl-6-ox0-1,6-dihydro-
15 pyridazine-3-carboxylic acid followed by deprotection of the intermediate yielded the title
compound as a pale brown solid. MS (EST): m/z = 369.2 [M+H]".



10

N43-((S)-2- Am no- 1, 4-di net hyl - 6- oxo-1, 4,5, 6-tetrahydro-pyrimdin-4-yl)-phen
y1l] - i cotwoaniodesoss The coupling of PCT/EP2010/056055

[ (S)-4-(3-am no-phenyl)-1, 4-di et hyl - 6- oxo-1, 4, 5, 6-tetrahydro-pyrimdin2-yl
]-carbamic acid tert-butyl ester from-8kperinent FI and nicotinic acid

foll owed by 15 deprotection of the internediate yielded the title conpound

as a colourless solid. Ms (ESI): mg_ = 4 [MtH . WO

2010/ 128058PCT/ EP2010/ 056055 - 57- Exdimpii 22

Exanpl e 34 ) L ) )
N43-((@WMM@MMHW#’@QW&S%&O«& 2-amigo-l et-dimmgtlyloo-pye-li, A6n- 4- y1) - phen
yl1- bepg ﬁﬁhmlmtﬁ) PREHIEARRE OB NNO SThe coupl i ng. of
[(S)- 4(3 amno phenyl di‘met hyl - 6- oxo- 1, 4, 5, 6- t et rahydr o- pyri m di n-

2-yl]-carbam c acid tert butyI estgr fyom experinment FI and benzoic acid
foll owed by deprotection of the inte diate y|@Hgled the title conpound as

a colourless solid. Ms (ESI): mz = ' nple 35 10

2- Met hyl - pyri m di ne- 5- car yI| aC| %—ﬂl\Mﬁ/N S
[3((S)2amnol4d|rret 1,4,5, 6- |
tetrahydro-pyrimdin-4-yl)- p m dﬁ sal tN CF3COOH The

coupl i ng of >
[ (S) - 4- ( 3- ami no- pheny1) - 1, 4- d| el hyl T[6- ox , 5kt et rahydr o- pyri ni di n2-y1
]-carbamc acid tert- butyI ester frofh expsyigent Fl and

2-met hyl - pyri m di ne-5-carboxylic 15 acid foll owed by deprotection of the
internediate yielded the title conmpound as a white solid. Ms (ESI): mz =

353.% [ M+H[T'he couplBg 20 L(¥)-H280HBiIRGPhERAD 1.3+ (bt tyh 6-&8- 1, £S5 dnotrehy@difo-pyrimidin-
2-yl]-carbamic acid tert-butyl ester from experiment F1 and 5-methyl-pyrazine-2-carboxylic acid
followed by deprotection of the intermediate yielded the title compound as a colourless foam.

MS (ESI): m/z = 353.2 [M+H] .
Example 23

10 6-Oxo-1,6-dihydro-pyridazine-3-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-o0xo0-
1,4,5,6-tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with HCI

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester from experiment F1 and 6-oxo-1,6-dihydro-pyridazine-3-
15 carboxylic acid followed by deprotection of the intermediate yielded the title compound as a pale
brown solid. MS (ESI): m/z = 355.2 [M+H]"



5- 0xo0- 4, 5- di hydr o- pyr azi ne- 2- car boxylic acid

[3-((S)-2-am no-1, 4-di net hyl-6-oxo0-1, 4,5, 6-

t et r ahydrwopygrovimsasn- 4- y1) - phenyl pam de; salt wi th CF3CEOHHP3GO/0SHSH | 3
H2ZNNO ONIL HN / 5The coupling of [(S)-4-(3 -anmino -p henyl)-1, 4-dinethyl-6-o0
xo0 -1,4,5 ,6-tetrahydro -pyrimdin- 2-§2] -carbamc acid tert-butyl ester
fromexperinent Fl and 5-oxo-4, 5-di hydro- pyrazi ne-2- carboxylic acid

foll owed by deprotection of the i ntﬁ%ﬁﬁﬁ aye yielded the title conmpound as
a pale brown solid. M5 (ESI): mz = .ﬁf'l\/HrH] ‘. Exanple 37 10

3- Phenyl - pyri di ne- 2-carboxylic acid

[ 3- (( So-Mlethnilpyrazine-gioasbonylic @cigkid-(542-8mdne-di4-dimyethpg-okenl dh 764- y 1) - phenyl
pani de;te@ahdrolpytitdaddIh-phenARYRid3aR with HCI

[(S)-4- (3 a}ﬁﬁ')r%‘%’ghenyl) Rk phEnp! plide g it s, 6-tetrahydro-pyrim din-
2-yl]-carbamc acid tert-butyl ester fr(?lm expergpent Fl and

3- phenyl - pyri di ne- 2-carboxylic acid 1§_| ol | oned| bfj deprotection of the
internediate yielded the title conpounddiz N lid. Ms (ESI): nlz =
414.3 [MtH '. WD 2010/ 128058 9- Exanple 38

2- Met hyl - oxazol e- 4- car boxylic |aci d
[3-((8)-2-am no-1, 4-di net hy1l-6~0
pam de; salt wth CF3COCH Fhe (N)upl CH,

[ (S)-4-(3-am no-phenyl) -1, 4-di met hyl §6- ox , 5, 6-tetrahydro-pyrimdin-
2-yl]-carbamc acid tert-butyl ester from eXperinent Fl and

2- met hyl - oxazol e-4-carboxylic acid foll owed by deprotection of the

I32t2 esr2 rreclil/L atrge Yo@p IR G (39-4 {3LdiBin6 PRBRHNY, 48EinR W6 SXoS A 5&-telYBhydElp)fimidig- =
' [Z-ylﬁ_-ﬂcarbérnic acid tert-butyl ester from experiment F1 and 6-methyl-pyrazine-2-carboxylic acid

followed by deprotection of the intermediate yielded the title compound as a pale yellow solid.
MS (ESI): m/z = 353.2 [M+H]"

Example 25

10 5-Chloro-pyrazine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with formic acid

H o

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-pyrimidin-

2-yl]-carbamic acid tert-butyl ester from experiment F1 and 5-chloro-pyrazine-2-carboxylic acid

15 followed by deprotection of the intermediate yielded the title compound as a colourless oil. MS
(ESI): m/z =373.2 [M+H]".



Exanpl e 39 10 5-Chl oro-pyri di ne-2-carboxylic acid

[ 3-((8)-2-am no-4-ethyl -1-net hyl - 6-oxo0-1, 4,5, 6-

t et r ahydrwopyrovimsasn- 4- y1) - phenyl Pam de; salt wi th CF3CEOHEPIée/0s@apl i ng of
[ (S)-4-(3-am no-phenyl)-4-ethyl -1-net hyl -6-o0x0-1, 4,5, 6-tetrahydro-
pyrimdin-2-yl]-carbamic acid tert-but-§3- ester from experinment F2 and

5-chl oro-pyridine-2- 15 carboxylic acid foll owed by deprotection of the
internediate yielded the title conpﬁgﬂﬂgﬁi a pale brown solid. Ms (ESI):
mz = 386.4 [MtH '. -60- Exanple Figine-Z-carboxylic acid
[3-((S)-2-ani no-4-ethyl-1-nmethyl -6-o0x0-1, 4,5, 6-tetrahydropyrimdin-4-yl)-ph
enyl paMi-t&((S33tAmina-h.4atigeooH6-65h b4detrpitralty doe-py (ig)idm-¢-yD-plnydi - - p

heny1) 1émedoithhmbde; RitWikn forthik@cinl, 4,5 , 6-tetrahydro - pyrinidin-2-yl]
-carbamc acid tert-butyl ester from experinent F2 and

pyri di ne-2-carboxylic acid fol | oyed deprotection of the internediate
yielded the title conpound as a whiffe solid. @B,(ESI): mz = 352.4 [M+H .
Exanpl e 41 10 5-Ch|oro-thiophene-ZCﬁgrqixylic%aciq)

[3-((S)-2-am no-4-ethyl - 1- net hyl - 6-0x0 %4>ﬁ{
tetrahydro-pyrimdin-4-yl)-pg Pam de; sallt wi|th CF3COCH The
coupl ing of H N

[ (S)-4-(3-am no-phenyl)-4- ety 4,

2-yl]-carbamc acid tert-butyl estg peF%ﬁent F2 and

5-chl or o-t hi ophene-2- 15 carboxyli© aci gf | oned by deprotection of the
internediate yielded the title conpound as a white solid. M5 (ESI): mz =
391.3 [M+tH '. -61- Exanple 42 6-Chl oro-pyridi ne-2-carboxylic acid

[ 3- (1 S) - 2- &t noupling tol Y(S)-H-@Fedrhind -pheop p B dimbtiGA-6-0x0-1,4,5,6-tetrahydro-pyrimidin-

tetr ah&%l?’c&%ﬁﬁlfg é%ﬁcf‘feﬁ'—ﬁﬁ@l’e@@? ﬂ%hpéipegﬁéntslﬁil IndMdPeddrid E o llowed by
deprotection of the intermediate yielded the title compound as a colourless solid. MS (ESI): m/z
=338.2 [M+H]".

SN (! 5, 6-tetrahydropyrim din-

Example 27

10 5-Fluoro-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-phenyl]-amide; salt with formic acid

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester from experiment F1 and 5-fluoro-pyridine-2-carboxylic acid
15 followed by deprotection of the intermediate yielded the title compound as a colourless solid.
MS (ESI): m/z = 356.1 [M+H] .



5The coupling of

[ (S)-4-(3-am no-phenyl)-4-ethyl -1-net hyl - 6- oxo-1, 4,5, 6-tetrahydro-

pyrim di wd-yljre@sbam c acid tert-butyl ester from expecirmerai0beoand

6- chl oro- pyri di ne-2- carboxylic acid foll owed by deprotection of the
intermedi ate yielded the title conpoun@4-as a white solid. MS (ESI): mz =
386.4 [M+rH] '. Exanple 43 10 3-Chl oro-pyridi ne-2-carboxylic acid
[3-((S)-2-am no-4-ethyl -1-net hyl - 6-0x0- 1, 4,5, 6-

t et r ahydr o- pyri mi di n- 4-y1) - phenyl paﬁﬁ‘ad“e!}'eégl t with CF3COOH The
coupl i ng of

[ (S) - 43¢ Chlgno-pyridinani-carbpxylio geid 316D Amn ok d-dimetiy16-oxo- b Pyt tesrahyidio-di n-
2-y1] - ' i La s 6 om experinment F2 and

3-chl oﬁﬁ?ﬁ%ﬁﬁgjghé@@ %@%E?F%ﬁa%% foll owed by deprotection of the
internediate yielded the title corrpgg(gpl as a@pite solid. M5 (ESI): mz =
386.4 [MrH '. WD 2010/ 128058PCT/ EP2010/ 056055°- 62- Exanpl e 44

5- Chl oro- pyri m di ne- 2-carboxylic acid H,N O

[3-((S)-2-am no-4-ethyl-I-ne N6-oxo-1,4, , 6-
tetrahydro-pyrimdin-4-yl)- de; sl wth CF3COOH 5The coupling

of [(S)-4-(3-am no-phenyl)- byl f#-0x0- 1,4,5,6-tetrahydro-
pyrimdin-2-yl]-carbamc acid ftert{{buty fer OH,om experinent F2 and
owed by deprotection of the

5- Chl oro- pyri m di ne-2- carboxydji c gcid
internediate yielded the title conmpound as a white solid. M5 (ESI): mz =
387.3 [MrH ' . Exanple 45 10 5-Chl oro- pyri di ne-2- carboxylic acid

[ 3- (5§1 S) - i2 ank g@uﬂinﬁ‘olf?'[@?b@h%%n@)&eﬂyl#% ,arcﬁnfeﬁfy![-ér&k@{g OP3 -t yrdtpydhidinf | uo
ro- phe anm de; sa e coupl 0 . .
Lo e P Eifbfiiostend o biebtey fipmesmeriag iy Inds EuBtomiding2 catparsicibyr i m
i di n- 2-fylldweblbdopretc@dinth ity intddutyihitcagdleed fhe oitle @ poumenta fade peldw solid.

5- chl onQs hdi ne- 2- boxylic acid foll owed by deprotection of the

i nternme isggéef)yrin}e}l d%@%ﬁ\eﬁ?ﬁt'l e conpound as a white solid. M5 (ESI): mz =
390. 3 [ M+H]

Example 29

10 4-Chloro-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-phenyl]-amide

Cl

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester from experiment F1 and 4-chloro-pyridine-2-carboxylic acid
15 followed by deprotection of the intermediate yielded the title compound as a colourless solid.
MS (ESI): m/z = 372.1 [M+H] .



WO 2010/ 128058PCT/ EP2010/ 056055 - 63- Exanpl e 46

5- Chl or o- pyri m di ne-2-carboxylic acid

[ 3- ((S) - 2varmmor8)s4- di net hyl- 6- oxo-1, 4,5, 6- PCT/EP2010/056055
tetrahydro-pyrim din-4-yl)-4-fluoro-phenyl pam de; salt wth CF3COCH 5The
coupl i ng of -55-

[(S)-4-(5-am no-2-fluoro-phenyl)-1,4-di rrethyl 6- oxo-1, 4,5, 6-tetrahydro-
pyrimdin-2-yl]-carbamc acid tert- E) d,x 139t er from experinment F3 and

5-chl oro-pyri m di ne-2- carboxylic aci P& owed by deprotection of the
intermediate yielded the title conmpound as a white solid. M5 (ESlI): mz =
391. 3 [nMdthyl-pyEidimg2-santoxylic roidi [d+(69-2amindydxdydimethyl; coxo-1,4,5,6-

[3-((S opyrimdin-4-yl)-4-fluo
r o- phe)%t%%lzirglgg)ﬁgg“?hﬁeﬁﬂméggc}ég%ﬁ%?Ia)ﬁ(‘Zlﬁil%ﬂ ﬁdrrﬁﬁﬁg{lﬁlﬂo The coupling of
[(S)-4-(5-am no-2-fluoro-phenyl)-@, 4-¢ net hyl - 6- oxo-1, 4,5, 6-tetrahydropyrim
idin-2-yl]-carbam c acid tert-butyl¥éster fromgxperi rrent F3 and

pyri di ne-2-carboxylic 15 acid follo by deprof egtl on of the i nternedi ate
yielded the title conpound as a white solTzN 23: mz = 356.3 [MrH .
WO 2010/ 128058PCT/ EP2010/ 056055 <64- Exanpl e
5-Trifl uoronet hyl -pyridi ne- 2- |arbo yllq;1 aci d N
[3-((8)- 2amn014d|met;|_‘yé- 0 , 6
tetrahydro-pyrimdin-4-yl)'s

coupl i ng of )

[(S)-4-(5-am no-2-fluoro-phenyl)-1, 4-di net hyl - 6- oxo-1, 4, 5, 6-t etrahydro-
pyrimdin-2-yl]-carbamic acid tert-butyl ester from experinent F3 and

S-trg fluor crﬁewuﬁlmgrdfcp -3 @rﬁlhbthyhyly-la:caﬁefm bnedl, by, dept h@midih- t he
222?%%&21&? el de ‘}eét §11| ets e%‘ frcoo xp%lplmeng Fflar\{\(/i1 htn?etﬁﬁ pyrldml\e/-sl-gargom a01d
followed by deprotection of the intermediate yielded the title compound as a colourless solid.
MS (ESI): m/z = 352.2 [M+H] .

heny deCHsalt with CF3000H 5The

Example 31

10 6-Chloro-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-phenyl]-amide; salt with formic acid

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester from experiment F1 and 6-chloro-pyridine-2-carboxylic acid
15 followed by deprotection of the intermediate yielded the title compound as a colourless solid.
MS (ESI): m/z = 372.1 [M+H] .



0 5-Chl oro-pyridine-2-carboxylic acid

3-((8)-2-am no- 1-et hyl - 4- net hyl - 6- oxo-1, 4, 5, 6-

et r ahydrwepyrimsasn- 4- y1) - phenyl pam de; salt wi th HCl PC3/EPINe/s@8Pl i ng of
(S)-4-(3-am no-phenyl)-1-ethyl -4-nmet hyl - 6- oxo-1, 4,5, 6-tetrahydro-
yrimdin-2-yl]-carbamc acid tert-but-§6- ester fron1exper|nent F4 and

-chl oro-pyridi ne-2- 15 carboxylic aC|d fol |l owed by deprotection of the
nternedlate yielded the title conggu B2SHa pal e yeIIOM/solld MS (ESI):
niz = 386.2 [M+H '. Exanple 50 5 i pyrldlne -carboxylic acid

[ 3- ((8) 2-am no- 1- benzyl - 4- net hyl - 6- oxo- 1, 4, 5, 6-

t et r ahypdMethyhnymdine2caghioxylinanidl [éd(ﬁ)dbamm-ﬂ,ﬂlmth]ﬂm-ﬂ Wep-

2010/ 12@95%:&;%%@{1qsmﬁﬁenﬁpamlde, salt Wiéh fRHAbAG OF [(S)-4-(3 -amino -p

1
[
t
[
P
5

henyl) - 1- benzyI-4- net , 4,5 ,6-tetrahydro - pyrimdin-2-yl]
-carbamc acid tert- butyI ester fmp perlnent F5, first fraction and
5-chl oropyri di ne-2-carboxylic acid | oned by deprotection of the

internediate yielded the title 5 co und as @Hpal e brown solid. M5 (ESI):
mz = 448.3 [MrH . Exanpl e ZHS5- Chl'org\pyridi nep- carboxylic acid
1,4,5, 6-tet yadwopyri nmi di n- 4-y1) - phenyl Pam

[ 3- ((S) 2- am no- 4- et hyl - 6- oxgQ
de; salt with CF3COOH 10Th
[ (S)-4-(3-am no-phenyl) - 4- ne
yfl-carbam c acid tert-butyl >Ses
5-chl oro- pyri di ne-2- carboxylic aclld fo rd 3deprotection of the
|nterned|ate yi el ded the title conPound~asza pal e brown solid. M5 (ESI):
mz = 358.2 [MtH '. WD 2010/ 128058PCT/ EP2010/ 056055

et rahydr o- pyri m di n- 2-
t F5, second fraction and

5 The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester from experiment F1 and 6-methyl-pyridine-2-carboxylic acid
followed by deprotection of the intermediate yielded the title compound as a colourless solid.
MS (ESI): m/z = 352.3 [M+H] .

Example 33

10 N-[3-((S)-2-Amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-pyrimidin-4-yl)-phenyl]-

icotinamide

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester from experiment F1 and nicotinic acid followed by
15 deprotection of the intermediate yielded the title compound as a colourless solid. MS (ESI): m/z
=338.4 [M+H]".



-66- Exanple 52 5-Chl oro-pyridine-2-carboxylic acid

[5-((S)-2-am no-1, 4-di net hyl- 6-o0xo0-1, 4,5, 6-tetrahydropyrimdin-4-yl)-pyridi

n- 3- yl pamwvoepisaiisswi t h CF3COOH 5The coupling of [(S)-4PCHEPaN0066055

-pyridin-3 -yl1)-1,4-dinmethyl-6-0 xo -1,4,5,6-tetrahydro - pyrimdin-2-yl]

-carbamic acid tert-butyl ester from e&perinent F6 and 5-chl oro-pyri di ne- 2-

carboxylic acid foll owed by deprotection of the internediate yielded the

title conpound as a white solid. Mz = 373.1 [MtH] ' . Exanpl e 53

10 5-Ch|oro-pyridine-2-carboxy|icwiéiﬁ%%34

[3-((S)-2-am no-1, 4,5, 5-tetranet hyl- 6-oxo-1, 4,5, 6-

t et r ahyNHb((Sy2r Aindnarl 4-dimethyl{6-oxo- b4 e tefr hadirepyrisaidin-diyDplemstooH  The

coupl i ignAfmide; salt with formic acid

[ (S)-4-(5-am no-2-fluoro-phenyl)-1,4,5,5-tetranet hyl - 6-o0xo-1, 4,5, 6-

tetrahydro-pyrimdin-2-yl]-carbamg achd tert-butyl ester from experinment

F7 and 5-chloro- 15 pyridine-2-carboxylic acid foll owed by deprotection of

the internediate yielded the title ound agHa white solid. M5 (ESI): mz

= 418.3 [MtH'. WD 2010/ 128058PCT/ 3}@(056 S5 $7- Exanple 54

lic acid? \T/
0-1, 4, 5, 6;{}}

pantpe; saltfth trifluoro-acetic acid

3, 6-Di chl oro- pyri di ne- 2- car bo
[3-((S)-2-am no-1, 4-di net hy
tetrahydro-pyrimdin-4-yl)-q
5The coupling of ks
[(S)-4-(3-anino-phenyl)-1,4-dineth!l-6- ,4F%%6-tetrahydro-pyrinidin-
2-yl]-carbamic acid tert-butyl est€r ano 6- di chl oro- pyri di ne-2-carboxylic
acid followed by deprotection of the internmediate yielded the title
conpound as a pale yellow solid. M5 (ESI): mz = 408.3 [MH '. Exanple 55
10 3 Pr opodhe pyurilig s {(3)daBbowipdipherd)-d,4-dimethyl-6-oxo-1,4,5,6-tetrahydro-pyrimidin-

[ 3-(( Sbﬁ%@%b%ic%&ﬁ@hnﬁﬁ ye%fe@ﬁ%ﬁ?e‘x#eﬂm@ntaﬁ 1 and benzoic acid followed by

tetrahy rim - 4-y1) - phenyl pam de; salt wth trifluoro-acetic acid
deprotection of the intermediate yielded the title compound as a colourless solid. MS (ESI): m/z

=337.2 [M+H]"

Example 35

10 2-Methyl-pyrimidine-5-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with CF;:COOH

FsCYO
CH

OH

pd
\
ZT

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester from experiment F1 and 2-methyl-pyrimidine-5-carboxylic
15 acid followed by deprotection of the intermediate yielded the title compound as a white solid.
MS (ESI): m/z = 353.4 [M+H] .



The coupling of
[ (S)-4-(3-am no-phenyl)-1, 4-di net hyl - 6- oxo-1, 4,5, 6-tetrahydro-pyrimdin2-yl
] - car bamwoaeiodi2sesst - but yl ester and 3- propoxy-pyri di nePeTEeedoxoydose aci d
foll owed by 15 deprotection of the internediate yielded the title conpound
as a pale yellowsolid. M5 (ESI): mz-58396.3 [MtH '. WD

2010/ 128058PCT/ EP2010/ 056055 -68- Exanple 56 Isoquinoline-|-carboxylic acid
[3-((S)-2-am no-1, 4-di net hyl- 6- OXO_ﬁXaA'rBEI’eg(ft et rahydr opyri m di n-4-y1) - phenyl
pam de; salt with trifluoro-acetic aci he coupling of

[ (S)-4-(3-am no-phenyl)-1, 4-di net hyl - 6- oxo-1, 4, 5, 6-tetrahydro-pyrimdin-
2-y1] - éaﬂsmﬁi:dﬁwﬂuo-mmzilm:warmée agidd31(6D raming- hd-dimegnddxoio- b4Heb-d

foll OV\Q&rQHycﬂ%F}Sﬁirﬁﬁfih-qf[ylEEhEﬁﬁ]-hﬂlfi&‘é; %ﬁﬂ'vﬁﬂﬁcl?%,_ﬂ@b@ﬁi' the title conpound as
a yellow sem solid. Ms(ESI):" mMz ="388.3 [ M+ ". Exanple 57 10

| soqui nol i ne-3-carboxylic acid F.¢ 0

[3-((S)-2-am no-1, 4-di net hyl- 6- oxo> 1,5, 6-t et rahydr opyri m di n-4-y1l) - phenyl
pamide; salt with trifluoro-acetic a Tfliélg,coupl i ng of

[(S)-4-(3-am no-phenyl)-1, 4-di met hyl -5-0xqy 1, 4NS, 64 et rahydro-pyrim di n2-y1
]-carbamic acid tert-butyl nester and isoqti I ng=3- car boxylic acid

fol |l owed by deprotection 18 ] internmedi gte yielded the title conpound
as a colorless sem solid. : S [MH . WO

2010/ 128058PCT/ EP2010/ 056055" 69« Exanphe tnoline-2-carboxylic acid

[ 3- ((8) - 2-ani no- 1, 4- di met hy1- 6- oxo- 1, 4, 5 t r &yedr opyr i mi di n- 4- y1) - phenyl
pam de; salt with trifluoro-acetic &cid

5 The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester from experiment F1 and 5-ox0-4,5-dihydro-pyrazine-2-
carboxylic acid followed by deprotection of the intermediate yielded the title compound as a pale
brown solid. MS (ESI): m/z = 355.4 [M+H]".

Example 37

10 3-Phenyl-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-phenyl]-amide; salt with CF;:COOH

Fsc\(o o,

OH HN._N._O

ZT

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester from experiment F1 and 3-phenyl-pyridine-2-carboxylic acid
15 followed by deprotection of the intermediate yielded the title compound as a white solid. MS
(ESI): m/z = 414.3 [M+H]".



5The coupling of

[ (S)-4-(3-am no-phenyl) -1, 4-di net hyl - 6- oxo-1, 4,5, 6-tetrahydro-pyrim din-
2-yl] - carwarmny/i2sisd tert-butyl ester and qui nol i ne-2- caPb@mpke10/08m53l

foll owed by deprotection of the internmediate yielded the title conmpound as
a yellow sem solid. M5 (ESI): mz = 3883 [MH '. Exanple 59 10

Thi eno[ 3, 2-b] pyri di ne-5-carboxylic acid

[ 3-((8)-2-am no-1, 4-di net hyl- 6- oxo

tetrahydro-pyrimdin-4-yl)- phenylpa.%%mdiég)l gglt with trifluoro-acetic acid
The coupling of

[ (S) - 4% NletinilwaapHertycrybaxydicdicibi3nit5)-2-amdno-1,4dBn@hyled-oxeml dh o giraidion2- y 1
] - car bk fmiafi-d- fﬁSFﬁﬁeMtXﬂll(ﬁskﬁfmchm@Oﬁ3 2- b] pyri di ne- 5- car boxylic
acid (prepared according to Gronowitz, S. et al., Acta Chenica Scand.
Series B: Oganic Chem stry and Bi®chegi stry (1975), B29(2), 233) follomed
by deprotection of the i ntermedi at e el ded the title conpound as a pale
yel | ow semi solid. M5 (ESl): mz = 394.2 [NHHPH VO

2010/ 128058PCT/ EP2010/ 05605 ¢ 70- Exanpl g 60 N 0

Thi eno[ 2, 3-¢] pyri di ne- 7- car bdXyl i ¢ acid 2 \T/

[3-((S)-2-ani no- 1, 4- di met hy1- 8&~oxo- 1, 4, 5, 6-
t et rahydro- pyri m di n-4-y1)- dﬁe/xlpam“ﬂx
SThe coupling of
[ (S)-4-(3-am no-phenyl)-1, 4-di met hyll - 6- ,4F§k6-tetrahydro-pyrinidin-
2-yl]-carbamc acid tert- butyl est & andhgreno[ 2, 3-c] pyri di ne-7-carboxylic
acid (prepared according to Frohn, Mke et al., Bioorg. & Med. Chem Lett.
(2008), 18(18) 5023) followed by deprotectlon of the internedi ate yiel ded
the Xitl e dbapounigad [@)%e@kajwnee)ﬂwn}ébﬂﬂeﬂmmy@ BSIXp: 1, b H-tetr@gulr@-pyinmidin-
10Exam2| g] @érb%n%@!eﬁ%lﬁﬂr&é or R¥H é;?@ﬁmgntqalr BRI Mefhy86kfhole-4-carboxylic acid

[3-((S) anm no-1, 4- - 6- 0X0-

t et r ahy@HY§shBy %pmtﬁctwrgpf)t ohsiprdiate pdded e titlgicompennd as oy bitezadidi MSaci d
F3C0 GBSOHN/A=342.2 [M+H] .

sa i th trffluoro-acetic acid

7,
rd

Example 39

10 5-Chloro-pyridine-2-carboxylic acid [3-((S)-2-amino-4-ethyl-1-methyl-6-o0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with CF;:COOH

FsCYO ?H?)

OH HN_ _N__O

ZT

The coupling of [(S)-4-(3-amino-phenyl)-4-ethyl-1-methyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-2-yl]-carbamic acid tert-butyl ester from experiment F2 and 5-chloro-pyridine-2-
15 carboxylic acid followed by deprotection of the intermediate yielded the title compound as a
pale brown solid. MS (ESI): m/z = 386.4 [M+H] .



The coupling of

[ (S)-4-(3-am no-phenyl)-1, 4-di net hyl - 6- oxo-1, 4,5, 6-tetrahydro-pyrimdin- 15
2-yl] - carwarmny/2sisd tert-butyl and 3-phenyl sul fanyl - pyr ipdiTmeP2@0asde6xyl i C
acid (prepared according to Blank, Benjamn et al., J. Med. Chem (1974),
17(10) 1065) followed by deprotection-66-the intermediate yielded the title

conpound as a yellow sem solid. M (ESI) niz = 446.2 [MtH '. WO
2010/ 128058PCT/ EP2010/ 056055 - 71- |§
3-Trifluoromethyl -pyridine-2- carboxy’flcp Cl

[ 34(S) - 2-am no- 1, 4-di met hy1- 6- oxo-1, 4, 5, 6-
t et rah;liyrrtsl-lw%wl@nxylmaylﬂ) [3p(b$)|1?¢npam-é@th3§all meflyli6-oxo- |, der-tetededre- aci d

F3COCHG Clhigh-4-v1 e HoMRlde P bidh( S o0 - ami no - |
heny1) -1, 4-di methyl-6-0 xo -1,4,5,6-tetrahydro -pyrimdin- 2-yl] -carbanic

acid tert butyl ester and 3- tr¢fbuor thyl - pyri di ne-2-carboxylic acid
fol | oned by deprotection of the |ﬁq€$%§diate | ded the title conpound as
a reddish sem solid. M5 (ESI): g) 406. 4 [ﬁ&ﬁ] . Exanple 63 10
5-(2,2,2-Trifluoro-ethoxy)-pyridin B. d@ﬁbeyhlc’;@ld

[34(S)-2-am no-1, 4-di net hy1- xol 4 5, 6- te|rahyoro pyri m di n-4-y1)-phenyl p
amide; salt with trifluoro-fcetit H N_To_a sol ution of

5- hydr oxy- pyri di ne- 2- car boxyl i ¢c_Jaci d neth |" ester (200 ng) in DVF (2.0 nl)
was added at 22C NaH (55%in I, Xy st4rring was continued unti
gas evolution 15 ceased. The suspe si on cogled to OC and treated with
trifluoronethyl trlfluoronethanesdpphon. e 72 ) and stirring was
continued at 22C for 2 h. The m xture was partitioned between saturated
NaHCO3 and ethyl acetate and the organic |ayer was dried and evapor at ed.

The ¥ esi dudhossuntine okbtSodgr @pheigo-aheryl)-fethyld rmgthyil-repe ded Ltthiyahydicet at e
(3:1) Ep?nﬁh&’lﬁ Ryl %m%aznct &did {m&yleéstwm}n M hﬂieﬁ@FZZa&f;ﬁ RIY-2 LadBk@idTet hyl

ester d.” 20
Jd foﬂgwec?gy 3eprotect10n 0 tile intermediate 3llzlelded the tltle cornpound Ls a H]nlte solid.
MS (ESI): m/z = 352.4 [M+H]".

Example 41

10 5-Chloro-thiophene-2-carboxylic acid [3-((S)-2-amino-4-ethyl-1-methyl-6-o0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with CF;:COOH

F3CYO
CH

Cl

The coupling of [(S)-4-(3-amino-phenyl)-4-ethyl-1-methyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-2-yl]-carbamic acid tert-butyl ester from experiment F2 and 5-chloro-thiophene-2-
15 carboxylic acid followed by deprotection of the intermediate yielded the title compound as a
white solid. MS (ESI): m/z = 391.3 [M+H]".



WD 2010/ 128058PCT/ EP2010/ 056055 - 72- A sol ution of
5-(2,2,2-trifluoro-ethoxy)-pyridine-2-carboxylic acid nethyl ester (216 ng)
in MeOH (Wormhjo/nesesst reated with a solution of Li OH (78 mg)/EPromasess (0. 1
m) and stirring was continued at 22C for 2 h. The sol ution was evapor at ed
and the residue triturated with 1N aquébus HCl. The suspensi on was
filtered, the residue washed with water and dried to give 5- 5
(2,2,2-trifluoro-ethoxy)-pyridine-2-car lic acid (125 ng) as a white
solid. M5 (ESI): mz = 220.1 EM H .E"ﬁ?ég'%‘ém ing of

[ (S)-4-(3-am no-phenyl)-1, 4-di met hyl - 6- oxo0-1, 4, 5, 6-tetrahydro-pyrimdin-

2- y1] - da€hlomp-pysiding-2-earbaxylig pcidd 8 ¢(S)z2ramino-4-ethyl-1-methyl-6-oxo-1,4,5,6-

5- (2, 2 térrhhy droYRrinRiRRM)-pRYILA R seRMWIAKE Fico@ard fol | owed by
deprotection of the internedidte yielded the title conmpound as a pal e

yel low sem 10 solid. M5 (ESI): Mm@ = 486.3 [MtH '. Exanple 64

3,5-Di chloro-pyridine-2-carboxy|i8 agrd CH

[3-((S)-2-anino-1, 4-di met hy1- 6- oxo- 144, 5, 6- 3

t et rahydr o- pyri mi di n- 4-y1) - phenyl pam~de; HsMikt
15The coupling of [(S)-4-(3 -am p henyl) -, 4-

h®rifluoro-acetic acid

-1,4,5,6-tetrahydro -pyrimdi qcarbamM.c acid tert-butyl ester and
3, 5-di chl oro-pyridine-2-carb | ie.aciM_f g by deprotection of the
internedi ate yielded the t¢lfl e Nonpgdlind & ® yellow seni solid. M5
(ESI): mz = 406.3 [MtH '. WO 201@4 128( 910/056055 -73- Exanple

65 3- Met hoxy- pyri di ne-2-carboxylic acid

[3-((S)-2-am no-1, 4-di net hyl- 6-oxo-1, 4,5, 6-

;glt r Egg) %ﬂ'rﬂé! %@1@% 57 fesy L PRy JRa A8 5 TPRMAGL Bokb- 114 5 blipQaRcet i
pyrimidin-2-yl]-carbamic acid tert-butyl ester from experiment F2 and 6-chloro-pyridine-2-
carboxylic acid followed by deprotection of the intermediate yielded the title compound as a

white solid. MS (ESI): m/z = 386.4 [M+H]".
Example 43

10 3-Chloro-pyridine-2-carboxylic acid [3-((S)-2-amino-4-ethyl-1-methyl-6-o0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with CF;:COOH

FsCYO ?H?)

OH HN_ _N__0O

SN

ZT

=

cl O

The coupling of [(S)-4-(3-amino-phenyl)-4-ethyl-1-methyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-2-yl]-carbamic acid tert-butyl ester from experiment F2 and 3-chloro-pyridine-2-
15 carboxylic acid followed by deprotection of the intermediate yielded the title compound as a
white solid. MS (ESI): m/z = 386.4 [M+H]".



NIHNHC O 5The coupling of [(S)-4-(3 -amno -p

henyl)-1, 4-di nethyl-6-0 xo0 -1,4,5,6-tetrahydro -pyrimdin- 2-yl] -carbamc
acid tertwbabwi2esser and 3- nmet hoxy- pyri di ne- 2- car boxyl iPcTaPR@ofsdosDWEd by
deprotection of the internediate yielded the title conpound as a pal e brown
solid. M5 (ESI): mz = 368.2 [MH '. -BXanple 66 10
2-Trifluoronethyl-thiazol e-4-carboxylic acid

[3-((S)-2-am no-1, 4-di net hyl- 6- oxo-4,.4. 5 6

t et rahydro-pyri m di n-4-y1) - phenyl pa%ﬁkadhefgleggrrpound with trifluoro-acetic
acid F3CO OHGH3 F30FI 2NNO )----z-NI | SHN / N O The coupling of

[ (S) - 4-¢Chlgwo-pyrigridine:3-carboxpilieaeifl | 3-(S)Ixvminosd-gthyllemethiy)-Graxophy4, Db di n2-y 1
] - car bagirghaflohyrfthidiR Mt v)-pREtA[-aRfk; salt with CFsCOOH _
2-trifluoronethyl-thiazol e-4-carboxylic acid followed by 15 deprotection of
the internmediate yielded the titlecco und as a white solid. M5 (ESI): nlz
= 412.3 [MH . 3\]9@

|
OH H,N_ _N__O

Cl N
| )YH
= N

N

O

5 The coupling of [(S)-4-(3-amino-phenyl)-4-ethyl-1-methyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-2-yl]-carbamic acid tert-butyl ester from experiment F2 and 5-Chloro-pyrimidine-2-
carboxylic acid followed by deprotection of the intermediate yielded the title compound as a
white solid. MS (ESI): m/z = 387.3 [M+H]".

Example 45

10 5-Chloro-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-4-fluoro-phenyl]-amide; salt with HC1

The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-2-yl]-carbamic acid tert-butyl ester from experiment F3 and 5-chloro-pyridine-2-
15 carboxylic acid followed by deprotection of the intermediate yielded the title compound as a
white solid. MS (ESI): m/z = 390.3 [M+H]".



WO 2010/ 128058PCT/ EP2010/ 056055 - 74- Exanple 67

2- Met hyl -t hi azol e- 4-carboxylic acid

[ 3- ((8) - 2varmmor28)s4- di net hyl- 6- oxo-1, 4, 5, 6-t et r ahydr opy PCEiEP20104560%3 - pheny|

pam de; corrpound with trifluoro-acetic acid F3C0 OHGH3 H3CH2NNO

S)------ c---NHN I\ _-- - - N 0 -63Fhe coupling of [(S)-4-(3 -amino -p

henyl) -1, 4-di net hy1- 6-0 x0 -1,4,5,6- tetrahydro -pyrimdin- 2-yl] -carbamc

acid tert-butyl ester and 2-trifl u%oneéﬂ -t hi azol e-4-carboxylic acid

foll owed by deprotection of the i nter ate y| el ded the title conpound as

a white solid. IVB(ESI:rﬂz—3583} M-H] ' . Exanple 68 10

Benzol[ Sr€hlopgipynianidi -sapbpixylic aeifld3-((S)-2-amino-1,4-dimethyl-6-oxo-1,4,5,6-

[3-(( 8)tet%al"i’§ﬂﬂ3%ﬁnﬂuﬂhﬂe§l Mjﬂlﬁ)rg)ﬂneﬂyl‘]l-aﬁnﬁe, salt with CF;COOH

tetrahydro-pyrii di n-4-y1) - phenyl pam de; conmpound with trifluoro-acetic

acid The coupling of 0

[ (S)-4-(3-am no-phenyl)-1, 4-di metﬁyl\lg oxo-1, 4,4 6-tetrahydro-pyrimdin2-yl

]-carbamc acid tert-butyl ester and nzolgb]thl d’phene 2-carboxylic acid

fol | oned by 15 deprotection of the inter hg Pded the title conpound

as a white solid. M5 (ESI)C ¥\393- 2 [MHH]| "
N

Ay

5 The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-

pyrimidin-2-yl]-carbamic acid tert-butyl ester from experiment F3 and 5-chloro-pyrimidine-2-

‘CH,

carboxylic acid followed by deprotection of the intermediate yielded the title compound as a
white solid. MS (ESI): m/z = 391.3 [M+H]".

Example 47

10 Pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-4-fluoro-phenyl]-amide; salt with CF;:COOH

FsCYO (|3|-|3

OH

ZT

The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-2-yl]-carbamic acid tert-butyl ester from experiment F3 and pyridine-2-carboxylic
15 acid followed by deprotection of the intermediate yielded the title compound as a white solid.
MS (ESI): m/z = 356.3 [M+H] .



WD 2010/ 128058PCT/ EP2010/ 056055 - 75- Exanpl e 69

1- Met hyl - 1H pyr azol e- 3-carboxylic acid

[ 3- ((S) - 2varmmor8)s4- di net hyl- 6- oxo-1, 4,5, 6- PCT/EP2010/056055

t et rahydro-pyri m di n-4-y1)-phenyl pam de; conpound with trifluoro-acetic
acid F3CO OHGH3 H2NNO TI HO NHN \ NN G64The coupling of [(S)-4-(3 -amno -p
henyl)-1, 4-di nethyl-6-0 xo0 -1,4,5,6-tetrahydro -pyrimdin- 2-yl] -carbamc
acid tert-butyl ester and 1-nethyl éﬁlﬁf{f q@ol e- 3-carboxylic acid foll owed
by deprotection of the internediate Vi ded the title conpound as a white
solid. M5 (ESI): mz = 341.3 [MtH '. Exanple 70 10

3- Chl orSeTeflupramethy bpptidipe-2o¢arbaxylic wid &-(SXx¢tamingcl,4+dimethyl-6-oxo-1,4,5,6-

[ 3- ( ( SkaRalfNRGvkid i _ e Tl amidas .

e e T e amides sl vic GRG0 1
trifluoro-acetic acid F3C0 GH3 Gﬁl;bo E3CN H

Y GH,

OH HN_ _N._O

F.C
3 N
| H
= N
O
F A
5 The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-

pyrimidin-2-yl]-carbamic acid tert-butyl ester from experiment F3 and 5-trifluoromethyl-
pyridine-2-carboxylic acid followed by deprotection of the intermediate yielded the title
compound as a white solid. MS (ESI): m/z = 424.3 [M+H] .

Example 49

10 5-Chloro-pyridine-2-carboxylic acid [3-((S)-2-amino-1-ethyl-4-methyl-6-o0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with HC1

The coupling of [(S)-4-(3-amino-phenyl)-1-ethyl-4-methyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-2-yl]-carbamic acid tert-butyl ester from experiment F4 and 5-chloro-pyridine-2-
15 carboxylic acid followed by deprotection of the intermediate yielded the title compound as a pale
yellow solid. MS (ESI): m/z = 386.2 [M+H] .

Example 50

5-Chloro-pyridine-2-carboxylic acid [3-((S)-2-amino-1-benzyl-4-methyl-6-0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with CF;:COOH



N CO The coupling of

[ (S)-4-(3-am no-phenyl)-1, 4-di net hyl - 6- oxo-1, 4,5, 6-tetrahydro-pyrimdin2-yl
] - car bamwoaeiodi2sesst - but yl ester and PCT/EP2010/056055
3-chloro-5-trifluoromethyl-pyridine-2-carboxylic acid 15 foll owed by
deprotection of the internediate yieldéf the title conpound as a pale

yellow solid. M5 (ESI): mz = 440.3 [MtH '. WD
2010/ 128058PCT/ EP2010/ 056055 -76- Exanple 71 2-Phgnyl - oxazol e- 4- carboxylic
pyri m di n-4-y1) - phenyl

OHGH3 H2NNO --- N I

acid
[3-((S)-2-am no-1, 4-di net hyl-6- 6x6<1 80 5, 6-tetrg
pam de; conpound with trifluoro-acetfic acid F3CO
O\ .-%---.. NIN O 5The coupling of OH

t et rahydro-pyri m di n-

[ (S)-4- (3-ani no- pheny1) - 1, 4- di et hyl - 6- BXS>34)

2-yl]-carbamc acid tert- fter and Ziéﬂeny - oxazol e-4-carboxylic acid
foll oned by deprotection of ffhe i|nterkedi at L€l ded the title conpound as
a white foam Ms (ESI): mz = > A @qple 72 10

6- Chl oro-3-trifluoronethyl-pyridin li¢ "aci d
[3-((S)-2-am no-1, 4-di net hyl- 6- oxoO

O

The coupling of [(S)-4-(3-amino-phenyl)-1-benzyl-4-methyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-2-yl]-carbamic acid tert-butyl ester from experiment F5, first fraction and 5-chloro-
pyridine-2-carboxylic acid followed by deprotection of the intermediate yielded the title

5 compound as a pale brown solid. MS (ESI): m/z = 448.3 [M+H]".

Example 51

5-Chloro-pyridine-2-carboxylic acid [3-((S)-2-amino-4-methyl-6-o0xo0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-phenyl]-amide; salt with CF;:COOH

Fsc\(o 'ﬁ

OH HN_ _N__O

Cl N
| H
= N
O
10 The coupling of [(S)-4-(3-amino-phenyl)-4-methyl-6-0x0-1,4,5,6-tetrahydro-pyrimidin-2-

yl]-carbamic acid tert-butyl ester from experiment F5, second fraction and 5-chloro-pyridine-2-
carboxylic acid followed by deprotection of the intermediate yielded the title compound as a pale
brown solid. MS (ESI): m/z = 358.2 [M+H]".



,4,5,6-tetrahydro-pyrimdin-4-yl)-phenyl Pam de; conpound wth
rifluoro-acetic acid The coupling of

(S)-4- (3weaernrorpisenyl) - 1, 4- di net hyl - 6- oxo- 1, 4, 5, 6-t et r bydPes1ppsd0ss di Nn2-y1
-carbam c acid tert-butyl ester and

6-chl oro-3-trifluoronethyl - pyridi ne-2-6&+ boxylic acid 15 foll owed by
deprotection of the internediate yielded the title conpound as a pale brown
solid. M5 (ESI): mz = 440.3 [ M+tH| Iiﬁﬁﬂa %910/128058PCT/EP2010/056055 -77-
Exanple 73 1-(2,2,2-Trifluoro- ethyl@ pyrazole 3-carboxylic acid

[ 34(S)-2-am no- 1, 4- di net hyl- 6-

oxo- 1, £;€h browrrdnwmamm acid-[3-((30y2-pmétroy | H-dimetieyl-6c 0¥ bdifeb-teitrahydro-
trifluGnemf-uSy IR dais o Fide; ﬁ?MQh'ﬁl%@OQL' | \-NHNAN'N O SThe
coupling of [(S)-4-(3 -amino -p eny -1, 4-di met hyl-6-0 xo

-1,4,5, 6- tetrahydro -pyrimdin- 2 sarbamc acid tert-butyl ester and
1- (2 2,2-trifluoro-ethyl)- 1Fprra20T§4§ car boxy }qc acid foll owed by
deprotectlon of the |nterned|ate ylebgﬁg the tiltl% compound as a pale red
solid. Ms (ESI): mz 409 3 [ MtH]

3- Ethoxy 5- tr|fluoronethyl r RE- 2- carbot}r
[ 34(S)-2-am no-1, 4-di net hyl- 6|oxo-

=

1
t
[
]

5 The coupling of [(S)-4-(5-amino-pyridin-3-yl)-1,4-dimethyl-6-ox0-1,4,5,6-tetrahydro-
pyrimidin-2-yl]-carbamic acid tert-butyl ester from experiment F6 and 5-chloro-pyridine-2-
carboxylic acid followed by deprotection of the intermediate yielded the title compound as a
white solid. MS (ESI): m/z = 373.1 [M+H]".

Example 53

10 5-Chloro-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-o0xo0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide; salt with CF;:COOH

F,C_O
Y cH,

OH HN_ _N__O

ZT

The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-
tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester from experiment F7 and 5-chloro-
15 pyridine-2-carboxylic acid followed by deprotection of the intermediate yielded the title
compound as a white solid. MS (ESI): m/z = 418.3 [M+H] .



1,4,5,6-tetrahydro-pyri mdin-4-yl)-phenyll-am de; conpound wth
trifluoro-acetic acid F3C0 GH3 OHN O FSCN H N H3C0 O The coupling of
[ (S)-4-(3warmmorgdsenyl) - 1, 4- di met hyl - 6- oxo-1, 4, 5, 6-t et r bydree1ppsdoss di n2-y1
]-carbamc acid tert-butyl ester and

3-ethoxy-5-trifluoronethyl -pyridi ne-2-6&rboxylic acid 15 foll owed by
deprotection of the internediate yielded the title conpound as a white
solid. M5 (ESI): mz = 450.2 [ M+H| Fxa 5%010/ 128058PCT/ EP2010/ 056055 - 78-
Exanpl e 75 5- Chl or o- 3- net hyl - pyri di ne-2tcarboxylic acid

[ 34(S) - 2-am no- 1, 4-di net hyl - 6-oxo0-1, 4, 5, 6-

t et r ahydr-Bighleronpxriding-2ycaybpxidieyacith B3-(8)-2-aamip ot dishethyl-¢-oxp-Uehdoacet i c

aci d FIERRIEHN infdiN4t1)-phenyl]-amide; salt with trifluoro-acetic acid

F,C._0O
b CH,
|

¢ OH BN _N__O

\
pd

5 The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester and 3,6-dichloro-pyridine-2-carboxylic acid followed by
deprotection of the intermediate yielded the title compound as a pale yellow solid. MS (ESI):
m/z =408.3 [M+H]".

Example 55

10 3-Propoxy-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with trifluoro-acetic acid

Fsc\fo

O
| H
— N
N
o)

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester and 3-propoxy-pyridine-2-carboxylic acid followed by
15 deprotection of the intermediate yielded the title compound as a pale yellow solid. MS (ESI):
m/z =396.3 [M+H]".



N CH3 O 5The coupling of [(S)-4-(3 -amno -p henyl)-1,4-dinethyl-6-0 xo
-1,4,5,6-tetrahydro -pyrimdin- 2-yl] -carbamc acid tert-butyl ester and
5- chl or o-W8ormtomzBespyri di ne- 2- arboxylic acid foll owed byprdempretiensiosh of the
internediate yielded the title conmpound as a white solid. Ms (ESI): mz =
386.2 [MtH '. Exanple 76 10 -68-
5-(3-Trifluoronethyl-pyrazol-1-yl)-pyridine-2-carboxylic acid

[ 34(S)-2-am no-1, 4- 15

di et hyl - 6- oxo-1, 4, 5, 6-t et rahydr o- pyr| i g-4-y1)-pheny| | -am de; conpound
with trifluoro-acetic acid F3C0 OHGH3 H2NNO A m xture of

5- chl orlquginolmenbcarhvaybmgidi[&-(@&)ﬂdamﬁmw dimetyl-610x371,4,5,6-tetrahydro-

3-trifl lﬂiﬁﬁ{ msllyp chlﬂi{{ea‘?)m%n(lﬂtrﬁﬁw% adfift Rgywlered K20 (1.67 g) in
DVMF (20°m ) was "heated to 105C for . The m xture was evaporated and the
resi due partitioned bet ween wat gt Cand @l chl oronet hane, the organic |ayer
was washed with water, dried and %v rated. The residue was

chromat ogr aphed on si lica usi ng n- ki?ane/ et hyl] atetate (gradient from3:1
to 1:1) to give 543- trifluoronethyl™ |nyrIal Pyri di ne-2-carboxylic
acid nethyl ester (70 ng) as ol orless 20 Plid M5 (ESI): mz = 272.1
[MtH '. WD 2010/ 128058PCT/ P20 /05§P55

5 The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-ox0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester and isoquinoline-1-carboxylic acid followed by deprotection
of the intermediate yielded the title compound as a yellow semi solid. MS (ESI): m/z = 388.3
[M+H]".

Example 57

10 Isoquinoline-3-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-o0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-phenyl]-amide; salt with trifluoro-acetic acid

F,C._O
b CH,
|

OH HN_ _N__O

~N
H
~= N

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester and isoquinoline-3-carboxylic acid followed by deprotection
15 ofthe intermediate yielded the title compound as a colorless semi solid. MS (ESI): m/z = 388.3
[M+H]".



-79- To a sol ution of
5-(3-trifluoronethyl-pyrazol-1-yl)-pyridine-2-carboxylic acid nethyl ester
(67 mg) iwoNeDIH28e58m ) and THF (0.5 m ) was added a sol eCrmr2ab/0kioSH (23
ng) in water (1 m) and stirring was continued at 22C for 22 h. The m xture
was evaporated and the residue partiti-6fed between 1 N aqueous HCl and
ethyl acetate, the organic |ayer was washed with water, 5 dried and
evaporated to give 5-(3-trifluorone R azol - 1-yl1) - pyri di ne- 2-carboxylic
acid (63 ng) as a white solid. M (%ﬁ%? z = 255.9 EMHI. The
coupling of [(S)-4-(3 -amno -p henyl) 4-di met hy1l-6-0 xo

- 1, 4, 5 GuinelinexPearkoxypig aridi [ar(f§ Zfa]nmttéﬂbameéh)drﬁ oxa-&riS.irtyahydseer and
5-(3- ”Ii frilhhﬂilﬂﬂ%ﬂﬁijﬁelﬂfy]tﬁéﬂﬂe daly M@k fGedicai@oxyl ic acid fol | owed by
deprotectlon of “t’he |nterned|ate ylelded the title conpound as a white
solid. 10 M5 (ESI): mz = 472.2 g H o Exanple 77

1, 3- Di et hy1- 1H pyr azol e- 4 carbok&F\F?acid CH

[3-((S)-2-am no-1, 4-di neth R< 0X0-
tetrahydro-pyrimdin-4-yl)
acid 15The coupling of [(S

- car bap

c a |d tert butyl ester and
1, 3- dlnethyl 1H pyrazol e- 4- c:rQQXullckh0|d f ol

powed by deprotection of the

internedi ate yielded the title~onpgldnd>gs XV I@ﬂ solid. Ms (ESI): mz =
355.2 [M+rH '. WO 2010/ 128058PCT/ EF2010/|056055 - 80- Exampl e 78
1H Pyrrol of 2, 3- b]pyrldlne 2- carboxfplc act

[3-((8)-2-am no-1, 4-di net hyl-6-oxo-1, 4,5, 6-

tetrahydro- yrlnldln 1) pheny am de; compound with trifluoro-acetic
201 & 5he. 350 SPHGEOF ({52 At -mawmln ] AsimeRyL)-0RodL 65 feeinyies pyoidin-
-1,4,57 1]-@&%@1'51%’9[0% t‘ePthth‘ijT' | Gich anc?qﬂﬁh& hﬁeC@-EQ‘BH}ﬂwadé[cﬂfo‘ll@GvEd By ¥proReti&K 0N

1H pyrro car box o] prote n of the
i nt er mélf ’élieémﬁhé%ed@?}d?‘ln@ettﬁﬂﬁIcémGB\%Jo %@W&%ﬁ?%&ﬁé%gﬁ e | @ﬁ?

377.3 [[MHH]'. Exanple 79 10 2-Cycl opropyl-5-nethyl - 2H—pyrazo|e 3- carboxyllc
aci d [3-((8)-2-anino-1,4-dinethyl 6- 0Xo0-

1,4,5,6-tetrahydro-pyrimdin-4- y1) m de; conpound with
trifluoro-acetic acid The cou gﬁﬁéﬁ@?

[(SQ;4- 3-am no- phenyl) -1, 4-di et hyl - 6- oxo-1, 4, 5, 6-t et rahydro-pyrimdin2-yl
1@1(&@3@]p§rlﬂmtﬁ-yarb@§y]¢q acid dB3-((S)-2- —amino- 1, 4- -dimethyl-6-0x0-1,4,5,6-

2-cycl e ARYdroyFihibih-42h-BUERARK fiidhs; GRft RAY triffuod6lletic acid

F,C._0O
b CH,
|

= OH HN_ _N__O

\
ZT

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester and thieno[3,2-b]pyridine-5-carboxylic acid (prepared
15 according to Gronowitz, S. et al., Acta Chemica Scand., Series B: Organic Chemistry and
Biochemistry (1975), B29(2), 233) followed by deprotection of the intermediate yielded the title
compound as a pale yellow semi solid. MS (ESI): m/z = 394.2 [M+H]".



15 (prepared according to Kitamura, Shuji et al., int. patent Appl. WO
2005014576, followed by hydrolysis of the ester to the acid) foll owed by
depr ot ectworzonf128¢58 i nternedi ate yi el ded the title conpeumErasioasekst e
solid. M5 (ESI): mz = 381.3 [MtH'. WD 2010/ 128058PCT/ EP2010/ 056055 - 81-
Exanpl e 80 -70-
N43-((S)-2- Am no- 1, 4-di net hyl - 6- oxo-1, 4,5, 6-tetrahydro-pyrimdin-4-yl)-phen
yl]-2-(1H m dazol - 2-y1) - benzam de; g9 with trifluoro-acetic acid
5The coupling of EQTRORYI
[ (S)-4-(3-am no-phenyl)-1, 4-di met hyl - 6- oxo-1, 4, 5, 6-tetrahydro-pyrimdin-
2- y1] - dehienni? 3-cipyrddimer7-cayhoyyliceani [3-é(ﬁ&l-znn(ﬁllpkH,Mﬂaztbwl-@nglaégéﬁzoi c acid
foll QV\Q&rQHycﬂ%FﬁﬁhﬁﬁfihQE&lﬁ)hEﬁﬁ]-hﬂlfi&‘er; RRA Al rigeledib gcifll t1 € compound as
a white solid. M5 (ESI): z = 403.5[MrH]'. Example 81 10
| soxazol e- 3-carboxylic acid F.C 0O
[3-((8)-2-anino-1,4-dinethyl-G-OQOfﬁ?ﬁ,S,6-tettﬁpydropyrinidin-4-y1)-pheny|
pam de; conpound with triquoro-ace%ﬂ% acid [ 3 The coupling of
[ (S)-4-(3-am no-phenyl) -1, 4-di met hyl** -d*@ngé 6-0Oet rahydro-pyri m di n2-yl1
&
d

]-carbamc acid tert-butyl and i soxazo 3-Farboxylic acid foll owed
by deprotection of 15 the inf i at g yi el the title conpound as a
white solid. Ms (ESI): mz = " 07
-82- Exanple 82 5-Methyl-ig | exg< carnpoxYo ¢ ‘gEi d
[3-((S)-2-ani no-1, 4-di neth 3
tetrahydro-pyrimdin-4-yl)-p
acid 5The coupling of
[(S)-4-(3-am no-phenyl) -1, 4-di net hyl - 6- oxo-1, 4, 5, 6-tetrahydro- pyri m di n-
2-yH - car bdht gourding of &S-Anlidtaminepherylhd-Emedyhtoxoskaolctalpdeenpponydine
aci d f olyipuadaby a%éﬁpfealt@ﬁ licQfer Qlféisilhlib_%o[m@]_ﬁpgigg@gﬁca&b@iﬁg%{d%répwéde
compound 353 S SRk & at MBicbis & MY Bhem-tia. 12008 Ts(18) 5023) followed by
deprotection of the intermediate yielded the title compound as a yellow semi solid. MS (ESI):

m/z =394.2 [M+H] .

10 Example 61

3-Phenylsulfanyl-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with trifluoro-acetic acid

F,C._0 cH,
I
OH HN._ _N__O
N N Y
N
| H
2 N “,

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
15  2-yl]-carbamic acid tert-butyl and 3-phenylsulfanyl-pyridine-2-arboxylic acid (prepared
according to Blank, Benjamin et al., J. Med. Chem. (1974), 17(10) 1065) followed by
deprotection of the intermediate yielded the title compound as a yellow semi solid. MS (ESI):
m/z = 446.2 [M+H] .



Exanpl e 83 10 5-Et hyl - pyri di ne-2-carboxylic acid

[3-((S)-2-am no-1, 4-di net hyl- 6-o0xo0-1, 4,5, 6-tetrahydropyrim di n-4-yl)-phenyl
pam de; cwopolwmidsessth trifl uoro-acetic acid F3CO GH3 OHRC®/EP2010/0560Fhe
coupl i ng of

[ (S)-4-(3-am no-phenyl)-1, 4-di met hyl - 67bxo-1, 4, 5, 6-t etrahydro- pyri m di n2-y1
]-carbamc acid tert-butyl ester and 5-ethyl -pyridi ne-2-carboxylic acid
foll owed by 15 deprotection of theg%%uﬁr |ate yiel ded the title conmpound
as a white solid. M5 (ESI): mz = . WO

2010/ 128058PCT/ EP2010/ 056055 -83- Exanpl e 84

4- Vet hy+Triflupydnaethpl-pyridingr2semppxdicasid [3-((S)-2-amino-1,4-dimethyl-6-oxo-1,4,5,6-

[3-(( S)tet%al?ﬁﬂlﬁ%ﬁ'nﬂuﬂhﬂ%l }Sille@ylp-)éﬁncie ;%af with trifluoro-acetic acid

t et rahydro-"pyrim di n-4-y1)-ph eny panlde conmpound with trifluoro-acetic
acid 5The coupling of

[(S)-4-(3-am no-phenyl)-1, 4- dln%t 6 0xo0-1, F@ 6-tetrahydro-pyri m din-
2-yl]-carbamic acid tert-butyl est £? nekpyl H-i m dazol e- 2- car boxylic
acid fol lowed by deprotection of tt |nt yielded the title
conmpound as a pale yellow s
Exanpl e 85 10 5-Fl uoro-pyri

ard

z = 341.1 [M:H .

[3-((S)-2-am no-4-ethyl - 6%
t et r ahydr o- pyri ni di n- 4- y1) - phé&nyl pani podpdswith trifluoro-acetic
acid CF. O

5 The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester and 3-trifluoromethyl-pyridine-2-carboxylic acid followed by
deprotection of the intermediate yielded the title compound as a reddish semi solid. MS (ESI):
m/z = 406.4 [M+H] .

Example 63

10 5-(2,2,2-Trifluoro-ethoxy)-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-o0xo0-
1,4,5,6-tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with trifluoro-acetic acid

F,C._0O

OH H,N._ _N.__0O

\
ZT

To a solution of 5-hydroxy-pyridine-2-carboxylic acid methyl ester (200 mg) in DMF (2.0

ml) was added at 22°C NaH (55% in oil, 64 mg) and stirring was continued until gas evolution
15 ceased. The suspension was cooled to 0°C and treated with trifluoromethyl

trifluoromethanesulphonate (728 mg) and stirring was continued at 22°C for 2 h. The mixture

was partitioned between saturated NaHCOs and ethyl acetate and the organic layer was dried and

evaporated. The residue was chromatographed on silica using n-heptane/ethyl acetate (3:1) to

give 5-(2,2,2-trifluoro-ethoxy)-pyridine-2-carboxylic acid methyl ester (216 mg) as a white solid.
20 MS (ESI): m/z = 236.3 [M+H]".



F3C0 G433 OHN O FN H N O H3 The coupling of

[ (S)-4-(3-am no-phenyl)-4-ethyl -1-net hyl - 6- oxo-1, 4,5, 6-tetrahydro-

pyri m di wd-gtjre@sbam ¢ acid tert-butyl ester and PCT/EP2010/056055

5-fl uoro-pyridine-2-carboxylic acid followed 15 by deprotection of the
internedi ate yielded the title conpound@2as a white solid. MS (ESI): mz =
370.1 [M+H '. WD 2010/ 128058PCT/ EP2010/ 056055 -84- Exanple 86

fl
1SS 05 Y AL S o ol IS £ o
enyl pam §&0k 6hmb)ums tegatdd with f ISQiamn alliQk (Hcing) ln5ir€her (@dup |ang sifring was
[(S)-4 gﬁﬁ‘tuﬁf&i '&PZPJEGR)Y bt 4n€ E&Wmﬁ-w%é%hra@eﬂhﬁ tie %sﬁu@ it BLA RNV ON

pyl’l m di n- 2- -carbam c aci d ester
5-trif 2w y ThsuspenisipaL. vpasclzlFapesk g r@SléW Wa$l@ri|vmbe‘aat5ya@ecbrﬁ‘étt@@tveén of

t hizson%ggn{l@;%fﬁbﬁ) -ythekpasridie-1-tdrbexydRmeuds as) as whitiie sspd.iMs (M) (RS9 : mz

20.1'[M-H]".

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester and 5-(2,2,2-trifluoro-ethoxy)-pyridine-2-carboxylic acid
followed by deprotection of the intermediate yielded the title compound as a pale yellow semi

10 solid. MS (ESI): m/z = 436.3 [M+H] .

Example 64

3,5-Dichloro-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with trifluoro-acetic acid

F,C O (|3H3
OH H,N N O
Cl ~N T
| g N
~ N Y
CH,
Cl O
15 The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-

2-yl]-carbamic acid tert-butyl ester and 3,5-dichloro-pyridine-2-carboxylic acid followed by
deprotection of the intermediate yielded the title compound as a pale yellow semi solid. MS
(ESD): m/z = 406.3 [M+H]".



Exanpl e 87 10 5-Chl oro-pyri di ne-2-carboxylic acid

[ 3-((8)-2-am no-1- net hyl - 6- oxo- 4- propyl-1, 4,5, 6-

t et r ahydrwopyrovimsasn- 4- y1) - phenyl pam de; salt with trifPocomp2@osséoss aci d
F3C0 G433 OHN O CIN HN O The coupling of

[ (S)-4-(3-am no-phenyl)-1-net hyl - 6- oxe73 propyl -1, 4,5, 6-tetrahydro-
pyrimdin-2-yl]-carbamc acid tert-butyl ester and

5-chl oro- pyri di ne- 2-carboxylic aci dE;;aoI Ilgvg%d 15 by deprotection of the
intermediate yielded the title corrpourﬁ?ip sa white solid. Ms (ESI): nmlz =
400.1 [MrH '. WD 2010/ 128058PCT/ EP2010/ 056055 - 85- Exanpl e 88

Pyri di deMzthaxyHptidine-2zcarboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-o0xo-1,4,5,6-

[3-(( 8)tét_%aﬁiﬂn‘a%ﬁiMﬁﬁﬂﬁ!—y‘lﬁpﬁé&y‘lﬁaﬂﬁ&&36$h1})pﬁn§Mﬁtﬂ sl diceny adig di n-4-y1)-p
henyl pam de; corfpound with tri'fluoro-acetic acid 5The coupling of

[ (S)-4-(3-am no-phenyl)- 1-net hyng@-\c%@ 4-propyl -1,4,5, 6-tetrahydro-

CH
OH H,N
~N N T

|3
N
| q N

O

\
pd

R
N

CH,

5 The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester and 3-methoxy-pyridine-2-carboxylic acid followed by
deprotection of the intermediate yielded the title compound as a pale brown solid. MS (ESI): m/z
=368.2 [M+H]".

Example 66

10 2-Trifluoromethyl-thiazole-4-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; compound with trifluoro-acetic acid

F.C O
D

OH

»
ZT

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester and 2-trifluoromethyl-thiazole-4-carboxylic acid followed by
15  deprotection of the intermediate yielded the title compound as a white solid. MS (ESI): m/z =
412.3 [M+H]".



pyrimdin-2-yl]-carbamic acid tert-butyl ester and pyridi ne-2-carboxylic
acid followed by deprotection of the internediate yielded the title
conmpound e 2188 solid. M5 (ESI): mz = 366.3 [ MtH 'PCTEPa0pl0o86089 10
1- Met hyl - 1H pyrazol e- 3-carboxylic acid

[ 3-((8)-2-am no- 1- net hyl - 6- oxo- 4- propyl4-1, 4, 5, 6-

t et rahydr o- pyri m di n-4-y1l)-phenyl pam de; conpound with trifluoro-acetic
acid The coupling of

[ (S)-4-(3-am no-phenyl)- 1- net hyl - 6-%’§<aoqlﬁl-ep6t70pyl -1,4,5,6-tetrahydro-
pyrimdin-2-yl]-carbamc acid tert-butyl ester and

1- met hyFMethylthiazoleel-carbaxyisgaid £3-45)-3-asinpol 4-diwethyl- 6 xpriet. 6t ietrahpdro-he

i nter W%ﬁﬁﬁimusl\%ﬁﬂeﬂ Carhide %o%gmwthat%nﬁm%-qwi@m@l . M5 (ESI): mz =

369.3 [M+H] . 2010/ 128058PCT/ EP2010/ 056055 - 86- Exanpl e 90

2- Met hyl - oxazol e- 4-car boxylic ag ¢ 0O

[ 3- ((S)-2-ani no- 1- net hyl - 6- oxo- 4-°propy1i- 1, 4, 5, 6-

t et rahydro-pyri m di n-4-y1l) - phenyl pa Ige; salt Gilfh trffluoro-acetic acid

F3C0GH OHN 0 0, H3C 1H N{NO 5Th OHE\IIingr'lgf [(S)-4-(3 -amno -p
A

henyl) - 1-met hyl-6-0 xo -4-priopyl-1,4,5 o -
=N
—
O
5 The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-ox0-1,4,5,6-tetrahydro-pyrimidin-

2-yl]-carbamic acid tert-butyl ester and 2-trifluoromethyl-thiazole-4-carboxylic acid followed by
deprotection of the intermediate yielded the title compound as a white solid. MS (ESI): m/z =
358.3 [M+H]".

Example 68

10 Benzo[b]thiophene-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-o0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; compound with trifluoro-acetic acid

F.C 0]
T o

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester and benzo[b]thiophene-2-carboxylic acid followed by
15  deprotection of the intermediate yielded the title compound as a white solid. MS (ESI): m/z =
393.2 [M+H]".



pyrimdin-2-yl] -carbamc acid tert-butyl ester and

2- met hyl - oxazol e- 4-carboxylic acid foll owed by deprotection of the

i nt er medivaibeowebeded the title conpound as a white sol i @CTMB2q1RS85§0s5 M z =
370.3 [M+rH '. Exanple 91 10 5-Chl oro-pyri di ne-2-carboxylic acid
[3-((4S,5R) -2-am no-1,4,5-trimethyl-6-08%o-1, 4,5, 6-

tetrahydro-pyrim din-4-y1) - phenyl pam de; salt with trifluoro-acetic acid
F3COGH3 OHNO CINHNO To a sol |on

[(S)-1, 4-di nmethyl-4-(3-nitro-phenyl xo 1 4,5, 6-tetrahydro-pyrin din-
2-y1] - carbanlc acid tert-butyl ester (110 ny, |nterned|ate El) in THF (3.0
m) wad-Metod-13-pymzokszcarboaylic adid [3(Ni3amoebd,dimetdyhorgxoahd,Sdt-i rri ng
was CORirRmaEkof miudan 4T§1rﬁ Hh?tl]éﬁﬁnd@%oﬁfp%ﬁhﬁ%lﬁi triffiffroVdctic &ido! ution of

i odonet hane (3 E and ‘stirring was continued at the sane
tenperature for 1 5 h The m xtur ¢ _pas enched with saturated aqueous
NHAC1l, extracted wi th diethyl ether, e organic layer was dried and
evapor at ed. The resi due was chronatogcﬁghed on §Hj ca using n-heptane/ et hyl
acetate (5:1) to give [(45, 5R) 1,4,5-1 yl-4-

(3-nitro-phenyl)-6-o0x0-1, 4,5, 6-tetrahydro-3 fi g 9 y1] - carbanlc acid
tert-butyl ester (72 ng) as a rl ess foam |[IMS (ESI): mz 377.4 [MtH!
The hydrogenati on of the}m(}Lm grqup te give N-e ani | i ne (|nterned|ate F)

was carried out as described ihl\l
-87- The coupling of

[ (4S, 5R) - 4-(3-am no-phenyl)-1,4,5-tr 0XO0- 1 4,5, 6-tetrahydropyrimd
in-2-yl]-carbamc acid tert-butyl ester chl oro- pyri di ne- 2-car boxylic
acid foll owed by deprotection of the internediate yielded the title

n’ﬁﬁognd a?/"r I@ 88\¢Plﬁ1§ o?g(lrsg 9“@111415?&%@1}74 4. d'im%ﬁl@ié O[XM*'IF& 5,6 teém%) &ﬁrn%?dm-
[3 ((48; ﬂ%}?a@ammmv&@rteblmllestrr andy et g}l Feppreale-A; Griggylie peid yallovesydy mi di n-
4-y1) - RlagRYdPBAbL IR ifRithedMtt Ricldedfth&BNOcARFIUNE a@8 vfhite solid. MS (ESI): m/z =
341.3 [M+H]".

CH,

Example 70

10 3-Chloro-5-trifluoromethyl-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-o0xo0-
1,4,5,6-tetrahydro-pyrimidin-4-yl)-phenyl]-amide; compound with trifluoro-acetic acid

F O
3C (|:H3
OH HN._ _N__O
F3C NN T
| g N
~ N "',

cl O

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester and 3-chloro-5-trifluoromethyl-pyridine-2-carboxylic acid
15 followed by deprotection of the intermediate yielded the title compound as a pale yellow solid.
MS (ESI): m/z = 440.3 [M+H] .



F 3C0G3 AN O CINHNO To a solution of
[(S)-1,4-dinmethyl-4-(3-nitro-phenyl)-6-o0xo0-1,4,5, 6-tetrahydro-pyrimdin- 10
2-yl] - carwarmny/2sisd tert-butyl ester (165 ng, interned ace/Ee)10i08603HF (3.0
m) was added at - 78C a solution of LDA (3 eqg., 2.8 m) and stirring was
continued for 1 h. The m xture was tredted at -78C with a solution of

i odoethane (67 ill) in THF (2.0 mM) and stirring was continued at the sane
tenperature for 1.5 h and at -ZOCfﬁ?a urs. The m xture was quenched

wi th saturated aqueous NH4C1, extracteaP it h di ethyl ether, the organic

| ayer was dried and 15 evaporated. The residue was chronatographed on

si | i ca 2oBhenylHoxagole-drearkaxylic agiddB=(®-2-amino-i ¢-djimeshyl-6-oxo-1,4,5,6-tetrahydro-

[ (45, 5®yrﬁnﬁil{1ﬂy‘l)1pﬂelﬂ*l]nﬁhmél chmpsund With RitRYdhe&iCa@a L 4. 5, 6-tetrahydro-p
yrimdin-2 - ‘carbamic acid tert-butyl ester (96 ng) as a col orl ess foam
M5 (ESI): niz = 391.3 [WH '. Thp dydregenation of the nitro group to give
the aniline (internediate —nas carriged out as described in Schene 1.

20The coupling of [(4 S, (3 ant%f p he &Q 5
/ Bydro pyr| i di n-2-yl]-carbamc

-ethyl-1, 4-di nethyl-6-0 xo
oro pyr|d| lic acid foll owed by

acid tert-butyl ester and 5-c ]
deprotection of the internedi ayesy el ded the conpound as a white

solid. M5 (ESI): mz = 400.2 pMmr+ ‘. HWO 20 'J 1 8058PCT/ EP2010/ 056055 - 88-
Exanpl e 93 3- Met hoxy- pyri di ne- boxNLi cagi #&™
[3-((R)-2-am no-1, 4,5, 5-tetranet hyl {pb- oxd

t et rahydro- pyri m di n-4-y1) - phenyl pag de; mnth fornlc acid HOGH3 OHN O

5 The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester and 2-phenyl-oxazole-4-carboxylic acid followed by
deprotection of the intermediate yielded the title compound as a white foam. MS (ESI): m/z =
404.5 [M+H]".

Example 72

10 6-Chloro-3-trifluoromethyl-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-o0xo0-
1,4,5,6-tetrahydro-pyrimidin-4-yl)-phenyl]-amide; compound with trifluoro-acetic acid

F,C O

¢ OH HNL _N__O

~N

ZT

=

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester and 6-chloro-3-trifluoromethyl-pyridine-2-carboxylic acid
15 followed by deprotection of the intermediate yielded the title compound as a pale brown solid.
MS (ESI): m/z = 440.3 [M+H] .



5The coupling of
[ (R)-4-(3-am no-phenyl)-1,4,5,5-tetranet hyl- 6-oxo-1, 4,5, 6-tetrahydro-
pyri m di wd-gtjre@sbam ¢ acid tert-butyl ester and PCT/EP2010/056055
3- et hoxy- pyri di ne-2-carboxylic acid foll owed by deprotection of the
intermedi ate yielded the title conmpound’as a col ourl ess anorphous solid. M
(ESI): mz = 396.3 [MtH] '. Exanple 94 10 5-Chl oro-pyri di ne-2-carboxylic
acid [3-((R-2-am no-1, 4,5, 5-tetrangt hyl - 6-,0x0-1, 4,5, 6-
t et r ahydr o- pyri mi di n- 4-y1) - phenyl pgfr)l‘;cixel,)leglglt with formic acid HO GH 3 0 HN
0 A 1IHNNDO The coupling of
[ (R) - 4-1¢@- BTniflysrereyhiyl)-1Hapyagole St earhexyliciachl Bet(Sk2amsine-k4dimethak-6pyri m d
in-2- yJelxaq%b,%met?raﬁyal%-lsﬁriﬁﬁchﬂw&n.?mﬁyu._aﬂﬁdé-&m;muaanyim Hifhcord-£RNHPAXY! | C
acid followed 15 by  deprotection of the internediate yielded the title
conpound as a white solid. M5 (ESlp cmzo= 400.2 [MtH '. WO
2010/ 128058PCT/ EP2010/ 056055 - 89- °
95 5- Chl or o- 3- net hyl - pyri di ne- 2-car bo Qi ¢ acidGCH,
[3- ((R) -2-amnino-1, 4,5, 5-tetramet hyl - 6-9%X01, 4, 5, (?l—ltet ghydr o- pyri ni di n-4-y1)
- phenyl pam de; salt wt th8r mc acid HO

3 S

(U Y

\N

Exanpl e

5 The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester and 1-(2,2,2-trifluoro-ethyl)-1H-pyrazole-3-carboxylic acid
followed by deprotection of the intermediate yielded the title compound as a pale red solid. MS
(ESI): m/z = 409.3 [M+H]".

Example 74

10 3-Ethoxy-5-trifluoromethyl-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-o0xo-
1,4,5,6-tetrahydro-pyrimidin-4-yl)-phenyl]-amide; compound with trifluoro-acetic acid

F O
3C (|:H3
OH HN._ _N__O
F3C NN T
| g N
~ N "',
CH,

H,C._O O

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester and 3-ethoxy-5-trifluoromethyl-pyridine-2-carboxylic acid
15 followed by deprotection of the intermediate yielded the title compound as a white solid. MS
(ESI): m/z = 450.2 [M+H]".



CCH3 HZNrN O I 1HNCH3 NI\ ICH3 CH3 0 5The coupling of

[ (R)-4-(3-am no-phenyl)-1,4,5,5-tetranet hyl- 6-oxo-1, 4,5, 6-tetrahydro-
pyri m di rw-yljre@sbam c acid tert-butyl ester PCT/EP2010/056055
[ (S)-4-(5-am no-2-fluoro-phenyl)-1,4,5,5-tetranet hyl - 6-o0xo-1, 4,5, 6-tetrahyd

ro-pyrimdin2-yl]-carbanmc acid tert-bii€yl ester from experinent F7

and 5-chl or o- 3- net hyl

of the
(ESI):

-pyridi ne-2-carboxylic acid foll owed by deprotection
10 interrredi ate yi el ded the %’Iéf;[“lﬁ’e] gﬁnpound as a white solid. M5
Mz = 414.3 [MH "' . Exanple e 0[23c]pyridine7carboxy|ic

acid [ 3- (R) 2-am no-1, 4, 5 S-tetramet hyl - 6- oxo-1, 4,

tetrah

blopg-3rmedivhparidine hiharbpxpherned:[3-<6)2-awirte- 1,6fdﬂ11@tla’é16doxo 1,4 536-NCH3

NI\ | CH3e @jﬁy&olﬁf?ﬂﬁuﬁﬂﬂp}l) Eﬁelﬁfl] -amide; compound with trifluoro-acetic acid

[ (R -4-(3-am no-phenyl)

5-tetramet hyl- 6- oxo-1, 4,5, 6-tetrahydro-

pyrimdin-2-y1]- carbamc aC|d tqit;bu @l ester and
thi eno[ 2, 3-c] pyri di ne-7- car boxyl i’c d (prepar@d;according to the lit,

given in exanple 60 foll owed by depr tec‘d‘ RN of
the title conmpound as a p&|e yel | ow

5
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20

thedntermedl ate yiel ded
m z 422.2 [ MeH!

T

NN
| g N
7 N

CH, O

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester and 5-chloro-3-methyl-pyridine-2-arboxylic acid followed by
deprotection of the intermediate yielded the title compound as a white solid. MS (ESI): m/z =
386.2 [M+H]".

Example 76

5-(3-Trifluoromethyl-pyrazol-1-yl)-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-

dimethyl-6-o0x0-1,4,5,6-tetrahydro-pyrimidin-4-yl)-phenyl]-amide; compound with

F.C 0]
T e

trifluoro-acetic acid

A mixture of 5-chloro-pyridine-2-carboxylic acid methyl ester (1.37 g), 3-trifluoromethyl-
1H-pyrazole (1.63 g) and powdered K2CO3 (1.67 g) in DMF (20 ml) was heated to 105°C for 20
h. The mixture was evaporated and the residue partitioned between water and dichloromethane,
the organic layer was washed with water, dried and evaporated. The residue was
chromatographed on silica using n-heptane/ethyl acetate (gradient from 3:1 to 1:1) to give 5-(3-
trifluoromethyl-pyrazol-1-yl)-pyridine-2-carboxylic acid methyl ester (70 mg) as a colorless
solid. MS (ESI): m/z = 272.1 [M+H]".



WD 2010/ 128058PCT/ EP2010/ 056055 -90- Exanple 97

3-(2-Chl oro- phenyl ) - pyri di ne-2-carboxylic acid

[ 34( R) - 2-wo0i20m/1280585, 5-t et r amet hy1l- 6- oxol, 4, 5, 6-t et r ahy #comaPotioNs@sH- 4- y1) -
phenyl Pam de; salt with trifluoro-acetic acid 5The coupling of [(R)-4-(3
-am no -phenyl)-1,4,55 -tetranmethyl-67% xo -1,4,5,6-tetrahydro -
pyrim di n-2- yI] -carbamc acid tert- butyl ester and

3-(2- chlor I b r cti of
the 1 nter madrap b O o ARG B PR S g PP s B SR
(ESI): (67 mgbc nmmozl (4vmbfjand TPE(@nﬁ)mé) W8 @@ied_a mluhgm ofl Py (2zokkm3vaear Jorb! i ¢
aci d [ 344 §t)1rr (?Qntjrnu%d%t Sodcelr angt I?Mé-nﬁxtﬁféow% e%aémgfed and the residue
tetrahydro-p i n-4- -fl uoro- B en wth

trifl u@.aﬁlt@@@@ b%twgem d I‘#WOG-H Cornd o e@%ﬁu Hci qga¢ layer was washed with water,
[ (S)5 4-difed and sﬁaparattémrgavdohewhﬂuolmﬁetﬁya gid1ang- @?‘\lldlﬁe-QX&rﬂox‘ﬂfhé a8d (63

Eehéﬁﬂ%gro pyrlgéﬂhg]gséﬁbycarbaggigﬁgt tert-butyl ester and

foll owed by deprotection of the
i ntermedi ate ylelded the title conpound as a white solid. M5 (ESI): mz =

387. 3 [ M+H['he coupl'ﬂgwi(ﬁb-ﬂEG%ﬁﬁﬁfpﬁlEBﬂDlﬂhﬁﬁﬁﬂﬁ'ﬁ@m 1,44 Hrtotrehy@i@o-pyrimidin-
2-yl]-carbamic acid tert-butyl ester and 5-(3-trifluoromethyl-pyrazol-1-yl)-pyridine-2-carboxylic
acid followed by deprotection of the intermediate yielded the title compound as a white solid.

10 MS (ESI): m/z =472.2 [M+H]".

Example 77

1,3-Dimethyl-1H-pyrazole-4-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-o0xo0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; compound with trifluoro-acetic acid

F.C 0]
T o

15 The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester and 1,3-dimethyl-1H-pyrazole-4-carboxylic acid followed by
deprotection of the intermediate yielded the title compound as a white solid. MS (ESI): m/z =
355.2 [M+H]".



5- Chl oro- 3- et hyl - pyri di ne- 2- car boxyl i ¢ acid

[3-((S)-2-am no-1, 4,5, 5-tetranet hyl- 6- oxo-

1, 4,5, 6-twonratwdsasspyri m di n-4-y1)-4-fl uoro- phenyl Pam decTaakaiomnsdols
trifluoro-acetic acid 5The coupling of [(S)-4-(5 -amno -2- fluoro-phenyl)-
1,4,5,5 -tetramethyl-6-o0 xo -1, 4,5, 6- -8&trahydro-pyri mdin-2-yl]-carbamc
acid tert-butyl ester and 5-ch| or o- 3- et hyl - pyri di ne-2- carboxylic acid

fo

| | oned by deprotection of the i ntﬁ{%%e yielded the title conmpound as
a white solid. M5 (ESI): mlz = 432. Exanpl e 100 10

Pyri di ne- 2- carboxylic acid

[3-(( S)l-HzPamOMZ,:B l#] p3rigineel-carhoniilid agd dX6(S); 241818 Ldtdimeftd-Opgaor hitdion- 4- y 1)
- 4- f1 UQERatROVY AT dR-4-ARpheNV1f-Amfidd; nd@GatH &i -acdfi€ag@upl i ng of
[(S)-4- (5 am n)(;Il fldgor oﬁ%h eﬂ“ dé c'ogﬁ{ogt ?gﬁmst hyflimggofg-ﬁ %85, 6-
tetrahydro-pyrimdin-2-yl]-car ban]:ccam ¢ptert-butyl ester and

pyri di ne- 2-carboxylic acid 15 fol | dwe y deprotection of the internediate
yielded the title conpound as a vvhite@i_glid MCHESI): mz = 384.3 [M+H .
WO 2010/ 128058PCT/ EP2010/ 056055 - 92- rﬁ)he 10&1 o

2- Met hyI oxazol e-4-car boxy ic q/
1- 6- oxo- 1, 4| 5 6-

trifluoro-acetic acid 5The couRl N 3
[ (S)-4-(5-am no-2-fl uoro-phenyl 5, 5- 3 rre01rj/3l -6-0x0-1,4,5, 6-
t et rahydr o- pyri m di n-2-y1] - car bam c maci d butyl ester and

2- met hyl - oxazol e-4-carboxylic acid foll onet~by deprotection of the
internediate yielded the title conmpound as a white solid. Ms (ESI): mz =

388.3 [ MrHipy,, cgﬁij?imgl g[@g ZB (igoarlﬁh%%lgy%}tl Q'—cﬂ%@ﬁ@%B%x%-alr B g)gyéeirghﬁ%-gyrimidin-

[3-((S)-2-amn rane
t et r ahydylbcgppinie agictort-utyl-cater pabd-nyieiniR Panpyieding Atcarbaiy e acid followed by

trifl uQkprod&tibh 6f @Riiftermediate yielded the title compound as a yellow solid. MS (ESI): m/z =
377.3 [M+H]".

Example 79

10 2-Cyclopropyl-5-methyl-2H-pyrazole-3-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-o0xo0-

1,4,5,6-tetrahydro-pyrimidin-4-yl)-phenyl]-amide; compound with trifluoro-acetic acid

F.C O
D

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester and 2-cyclopropyl-5-methyl-2H-pyrazole-3-carboxylic acid
15 (prepared according to Kitamura, Shuji et al., int. patent Appl. WO 2005014576, followed by
hydrolysis of the ester to the acid) followed by deprotection of the intermediate yielded the title
compound as a white solid. MS (ESI): m/z = 381.3 [M+H]".



The coupling of
[(S)-4-(5-am no-2-fluoro-phenyl)-1,4,5,5-tetranethyl -6-o0xo0-1, 4,5, 6-
t et r ahydrwopyrovimsasn- 2- y1l] -carbam ¢ acid tert-butyl esteCcTaprdo10/056055
5- et hyl -t hi ophene- 2-carboxylic 15 acid followed by deprotection of the
intermedi ate yielded the title conpounfilas a white solid. MS (ESI): mz =
403.4 [MtH'. WD 2010/ 128058PCT/ EP2010/ 056055 -93- Exanple 103
5- Di fl uor onet hoxy- pyri di ne- 2- car boxyl i jd
[3-((S)-2-am no-1,4,5,5-tetranet hyll}‘/’g{-lﬁl}%go
1,4,5,6-tetrahydro-pyrimdin-4-yl)-4-fluoro-phenyl Pam de; salt with
trifl ud¥-03-6SeLrAming-4,4-dimethdduprd- hd,ob- tqtradiydao-pyrimidimd-ylzphenyl]-2-(1H-
F1 uor oph@mbiL2-y1béhamrde; @hipRMRuRVith friffust-ackii¢ acid-
tetrahydro-pyri'm di n-2-yl]-carbamc acid tert-butyl ester and
5-di fl uoronet hoxy-pyridi ne-2- gaghoxybi c acid foll owed by deprotection of
the intermedi ate yiel ded the title¥onpound ascg. White solid. M5 (ESI): mz
= 450.2 [M+H '. Exanple 104 10 3- tho%i\lpyri i F\e-OZ-car boxylic acid

6

[3-((S)-2-am no-1, 4,5, 5-tetranet hy1£'8-o LR
tetrahydro-pyrimdin-4-yl)-4- or o- phenyl Igsa?n' de
N
fet hyl - 6- oxo- 1, 4, 5, 6-
- b’g;q_yl ester and
pwed By deprotection of the
pale yellow solid. M5 (ESI):

salt with

internedi ate yiel ded the t'—ﬁ\l' ound
mz = 414.3 [ M+tH . \__/

5 The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester and 2-(1H-imidazol-2-yl)-benzoic acid followed by
deprotection of the intermediate yielded the title compound as a white solid. MS (ESI): m/z =
403.5 [M+H]".

Example 81

10 Isoxazole-3-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-

pyrimidin-4-yl)-phenyl]-amide; compound with trifluoro-acetic acid

F3CYO oH,

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester and isoxazole-3-carboxylic acid followed by deprotection of
15 the intermediate yielded the title compound as a white solid. MS (ESI): m/z = 328.2 [M+H] .



WD 2010/ 128058PCT/ EP2010/ 056055 -94- Exanpl e 105
3- Met hyl - pyri di ne- 2-carboxylic acid
[ 3-((S) - wvarmmord)s4, 5, 5-t et ranet hyl- 6- oxo-1, 4, 5, 6- PCT/EP2010/056055
tetrahydro-pyrimdin-4-yl)-4-fluoro-phenyl Pam de; salt with
trifluoro-acetic acid 5The coupling of-82(S)-4-(5 -am no -2- fluoro-phenyl)-
1,4,5,5 -tetranethyl-6-o0 xo -1, 4,5, 6- tetrahydro pyrim di n-2-yl]-carbamc
acid tert-butyl ester and 3-nethy| ¥ e@fqﬁ -carboxylic acid foll owed by
deprotection of the internediate yi € del“te title conpound as a white
solid. M5 (ESI): mz 398. 3 [ M+ ' . Exanple 106 10
5- Chl orsonghylﬂsqmn@le-z erabpxpligl dcid Be((8)-2-amino-1,4-dimethyl-6-o0xo-1,4,5,6-
[ 3-(( S)tet%al?ﬁﬂl‘a%ﬁnﬂuﬁn-ﬁ §l§lbhé’i§5ﬁf -Bnta& c@ﬁﬂ)oﬁn& wﬁtlﬁfrlﬂuoro acetic acid
t et rahydro-"pyrim di n- 4- | uor o- pheny Pam de; salt with
trifluoro-acetic acid F3C0 GH3 OHN@® | glHCH3 CH3 NCH3 O  The coupling of
[ (S)-4-(5-ani no-2-fluoro-phenyl )-1°4 %5 tetra yl - 6- 0xo0-1, 4, 5, 6-
tetrahydro-pyrimdin-2-yl]-carbamc a ?P tert-bygtyl ester and

(@)

5-chl oro- pyri m di ne- 2-carboxylic H,N N
O~y WNl/
H.,C \ | H ’
CH,
O
5 The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-ox0-1,4,5,6-tetrahydro-pyrimidin-

2-yl]-carbamic acid tert-butyl ester and 5-methyl-isoxazole-3-carboxylic acid followed by
deprotection of the intermediate yielded the title compound as a white solid. MS (ESI): m/z =
342.5 [M+H]".

Example 83

10 5-Ethyl-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-phenyl]-amide; compound with trifluoro-acetic acid

F,C._.O

The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester and 5-ethyl-pyridine-2-carboxylic acid followed by
15  deprotection of the intermediate yielded the title compound as a white solid. MS (ESI): m/z =
366.5 [M+H]".



15 acid followed by deprotection of the internediate yielded the title
conpound as a white solid. Ms (ESI): mz = 419.3 [M+tH '. WO

2010/ 128056RCIVERBZY10/ 056055 - 95- Exanpl e 107 PCT/EP2010/056055

5- Chl or o- pyr azi ne- 2- carboxylic acid

[3-((8)-2-am no-1, 4,5, 5-tetranet hyl- 6-8%o-1, 4, 5, 6-

tetrahydro-pyri mdin-4-yl)-4-fluoro-phenyl Pam de; salt with
trifluoro-acetic acid 5The coupling%gj é%%%-4-(5 -am no -2- fluoro-phenyl)-
1,4,5,5 -tetranethyl-6-0 xo -1, 4,5, S rahydro-pyrimdi n-2-yl]-carbamc
acid tert-butyl ester and 5-chl oro-pyrazine-2-carboxylic acid foll owed by
depr ot deMethyldH-imisdazelee-earbioxylic zng [26@)-2raminot 1,4 diwethyliodxasl,hS9al e

yel I ow g@hhtiroli§ ridaidin-4-y-phenyif dmdad; s lpound RiaRifuok8Scdfe acid

3- Fl uor o- pyri dine- 2- car boxylic acid
[3-((8)-2-am no-1, 4,5, 5-tetranmetfhyl- 6:0xo-1, 4,5, 6-
t et r ahydr o- pyri mi di n- 4-y1) - 4- f | udr o> enyIPanngﬁ; salt with
trifluoro-acetic acid The coupling [ 3
[ (S) - 4- (5-ani no-2- | uor o- pRepy! ) - 1, &8, BLN
tetrahydro-pyrimdin-2-yl]-caxbam c acid ter
3-fl uoro-pyridine-2-carboxylifZ a¥Hd 15 fol | g
internediate yielded the titRNe_conpo Whai'te solid. Ms (ESI): mz =
402.4 [MeH '. WD 2010/ 12805
5- Phenyl - oxazol e- 4-car boxylic acid
[3-((S)-2-am no-1,4,5,5-tetranethy® 6-o 4,5, 6-
tetrahydro-pyrimdin-4-yl)-4-fl uoro-phenyl Pam de; salt with
trifluoro-acetic acid

5 The coupling of [(S)-4-(3-amino-phenyl)-1,4-dimethyl-6-0xo0-1,4,5,6-tetrahydro-pyrimidin-

(- 6-0x0-1, 4,5, 6-
| ester and

2-yl]-carbamic acid tert-butyl ester and 5-methyl-1H-imidazole-2-carboxylic acid followed by
deprotection of the intermediate yielded the title compound as a pale yellow semi solid. MS
(ESI): m/z = 341.1 [M+H]".

Example 85

10 5-Fluoro-pyridine-2-carboxylic acid [3-((S)-2-amino-4-ethyl-1-methyl-6-o0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; compound with trifluoro-acetic acid

F,C_0O

The coupling of [(S)-4-(3-amino-phenyl)-4-ethyl-1-methyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-2-yl]-carbamic acid tert-butyl ester and 5-fluoro-pyridine-2-carboxylic acid followed
15 by deprotection of the intermediate yielded the title compound as a white solid. MS (ESI): m/z =
370.1 [M+H]".



5The coupling of

[(S)-4-(5-am no-2-fluoro-phenyl)-1,4,5,5-tetranethyl -6-o0xo0-1, 4,5, 6-

t et r ahydrwopyrovimsasn- 2- y1l] -carbam ¢ acid tert-butyl esteCcTaprdo10/056055

5- phenyl - oxazol e-4-carboxylic acid foll owed by deprotection of the
intermedi ate yielded the title conpoun4as a white solid. MS (ESI): mz =
450.2 [MtH '. Exanple 110 10 5-Trifl uoronet hyl - pyri di ne-2-carboxylic acid
[3-((S)-2-am no-1,4,5,5-tetranet hylE)gS-qqx%J%A 5, 6-tetrahydro-pyrimdin-4-yl)
-4-fl uoro-phenyl Pam de; salt with trIFTRS3- acetic acid F3C0 GH3 OHN 0
F3CN H N O The coupling of

[ (S) - 45 Brifinprumethyl-pyridingReearbyxylicadyd B-((E)-2ampinkyd-edybkanathyl-6-080-

tetr ah>1<,ir,9,6%&5'@0%%1milquaylﬁmﬁylg.ahﬁdé;%iﬁﬂwwlvlviﬁ?%ﬁﬂu@adaceﬁc acid

5-trifluorometh pyri di ne- 2- carboxyli'c acid followed by deprotection
of the internediate yielded thegtl e gonpound as a white solid. M5 (ESI):
mz = 452.2 [MtH '. WD 2010/ 12§0§8F5Cr/ EP2010/(PH§055 -97-
OH H.N N O
FsC NN T

N

=

ZT

5 The coupling of [(S)-4-(3-amino-phenyl)-4-ethyl-1-methyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-2-yl]-carbamic acid tert-butyl ester and 5-trifluoromethyl-pyridine-2-carboxylic acid
followed by deprotection of the intermediate yielded the title compound as a white solid. MS
(ESI): m/z = 420.2 [M+H]".

Example 87

10 5-Chloro-pyridine-2-carboxylic acid [3-((S)-2-amino-1-methyl-6-0x0-4-propyl-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with trifluoro-acetic acid

F,C._-O oH,
OH HN. __N__O
Cl ~ N T
| g N
= N

The coupling of [(S)-4-(3-amino-phenyl)-1-methyl-6-oxo0-4-propyl-1,4,5,6-tetrahydro-
pyrimidin-2-yl]-carbamic acid tert-butyl ester and 5-chloro-pyridine-2-carboxylic acid followed
15 by deprotection of the intermediate yielded the title compound as a white solid. MS (ESI): m/z =
400.1 [M+H]".



Exanmpl e 111 1- Methyl -1Hi m dazol e-2-car boxylic acid

[3-((S)-2-am no-1,4,5,5-tetranet hyl- 6-oxo-1, 4,5, 6-

t et r ahydrwopyrovimasn- 4- y1) - 4-f | uor o- phenyl pam de; salt WCTEP2010/056055

trffluoro-acetic acid 5The coupling of

[ (S)-4-(5-am no-2-fluoro-phenyl)-1, 4, 585 tetranet hyl - 6-oxo-1, 4,5, 6-

tetrahydro-pyrimdin-2-yl]-carbamc acid tert-butyl ester and

5-trifluoronethyl-pyridine-2- carbqé%{ %@Id fol |l oned by deprotection of

the i ntermedi ate ylelded the title conp@hn as a white solid. M5 (ESI): mz
387.3 [MtH] '. Exanple 112 10 1-Methyl-1H-im dazol e-4-carboxylic acid

[ 3- (( S)Pyziding-Aecanhaxylic BeiddBr(EMe2-Amin @1 grethyl-4-030-g-propyl-1,4,5,6-tetrahydro-

tet rahwﬁma}ﬁ.urympﬂelf& F]Yflﬁndae Eb@ﬁ&@h@m&m&‘ace@i&dw th

trifluoro-acetic acid he coupling of

[ (S)-4-(5-am no-2-fl uoro- phem¥ 1@, 5, 5-tetranet hyl - 6-oxo-1, 4, 5, 6-

t et rahydro-pyri mdin-2-yl]-carb c aC|d teﬁEHputyI ester and

1-net hyl - 1H i m dazol e-4- 15 carb alqmd oII d by deprotection of the
internediate yielded the title c oun wite solid. M5 (ESI): nmlz =
387.3 [M+H '. WD 2010/1 CT/ EP2010/ 06605% - 98- Exanple 113

5- Met hoxy- pyri di ne-2-carboxyl it acinl
[3-((S)-2-amino-1,4,5,5-tety hyNG
tetrahydro-pyrimdin-4-yl)-4-flu@ro-p
trifluoro-acetic acid 5The coupl png o
[(S)-4-(5-am no-2-fluoro-phenyl)-1,4,5,5tetranet hyl -6-o0xo0-1, 4,5, 6-
tetrahydro-pyrimdin-2-yl]-carbam c acid tert-butyl ester and

5- meg hoxy- ltqgls wlaeq?@gg,fg@gbp@%mﬁo gj%gydf ?'Alamﬁ% WQ)YO gepfe(g@il 94, %grigﬁ’ihy%em , =

i nternmedi a
414, 4 Ppyrppdin:2-pl-gasbpmic)acad topt- @ltlﬂl qQgbsr émbpyruan@ré =carhozy hosgd ffed oa@d&y
[ 3- ((S)degro@éaua@oﬁshfé,lﬁeﬁnéo@été geRiday e BOXSnPouhd 2s 6wh1te solid. MS (ESI): m/z =

tetrah di n-4-y1)-4-fluoro-phenyl Pam de; salt with
tr|flu§28%4@éﬁ# acid

Parm de; "Rt with

Example 89

10 1-Methyl-1H-pyrazole-3-carboxylic acid [3-((S)-2-amino-1-methyl-6-0x0-4-propyl-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; compound with trifluoro-acetic acid

F,C._0O

The coupling of [(S)-4-(3-amino-phenyl)-1-methyl-6-oxo0-4-propyl-1,4,5,6-tetrahydro-
pyrimidin-2-yl]-carbamic acid tert-butyl ester and 1-methyl-1H-pyrazole-3-carboxylic acid
15 followed by deprotection of the intermediate yielded the title compound as a brownish oil. MS
(ESI): m/z = 369.3 [M+H]".



F3CO G483 OGN O FN H N O The coupling of

[(S)-4-(5-am no-2-fluoro-phenyl)-1,4,5,5-tetranethyl -6-o0xo0-1, 4,5, 6-

t et r ahydrwopyrovimsasn- 2- y1l] -carbam ¢ acid tert-butyl esteCcTaprdo10/056055

5-fl uoro-pyridine-2-carboxylic acid 15 foll owed by deprotection of the

internedi ate yielded the title conpounfitas a white solid. MS (ESI): mz =

402.4 [MtH '. WD 2010/ 128058PCT/ EP2010/ 056055 -99- Exanple 115

5- Cyano- pyri di ne- 2-carboxylic acid

[3-((S)-2-anino-1, 4,5, 5-t et ranet hy "8R8 4 5, 6.

tetrahydro-pyri mdin-4-yl1)-4-fl uoro-phenyl Pam de; salt with formic acid H
2-Methyl-oxazole-4-carboxylic acid [3-((S)-2-amino-1-methyl-6-0x0-4-propyl-1,4,5,6-

tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with trifluoro-acetic acid

F,C._.O

O
Hsc%\N |

5 The coupling of [(S)-4-(3-amino-phenyl)-1-methyl-6-oxo0-4-propyl-1,4,5,6-tetrahydro-
pyrimidin-2-yl]-carbamic acid tert-butyl ester and 2-methyl-oxazole-4-carboxylic acid followed
by deprotection of the intermediate yielded the title compound as a white solid. MS (ESI): m/z =
370.3 [M+H]".

Example 91

10 5-Chloro-pyridine-2-carboxylic acid [3-((4S,5R)-2-amino-1,4,5-trimethyl-6-0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with trifluoro-acetic acid

F @)
3C (|:H3
OH HN._ _N__O
SNGEN i
] 8w N
/ N ',’, CH3
CH,

To a solution of [(S)-1,4-dimethyl-4-(3-nitro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyrimidin-

2-yl]-carbamic acid tert-butyl ester (110 mg, intermediate E1) in THF (3.0 ml) was added at

15 -78°C a solution of LDA (3 eq., 1.95 ml) and stirring was continued for 1 h. The mixture was
treated at -78°C with a solution of iodomethane (38 ul) in THF (2.0 ml) and stirring was
continued at the same temperature for 1.5 h. The mixture was quenched with saturated aqueous
NH4Cl, extracted with diethyl ether, the organic layer was dried and evaporated. The residue was
chromatographed on silica using n-heptane/ethyl acetate (5:1) to give [(4S,5R)-1,4,5-trimethyl-4-

20  (3-nitro-phenyl)-6-oxo0-1,4,5,6-tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester (72 mg)
as a colorless foam. MS (ESI): m/z = 377.4 [M+H]'. The hydrogenation of the nitro group to

give the aniline (intermediate F) was carried out as described in Scheme 1.



OH NCN H N O 5The coupling of

[(S)-4-(5-am no-2-fluoro-phenyl)-1,4,5,5-tetranethyl -6-o0xo0-1, 4,5, 6-

t et r ahydrwopyrovimsasn- 2- y1l] -carbam ¢ acid tert-butyl esteCcTaprdo10/056055
5-cyano- pyri di ne- 2-carboxylic acid foll owed by deprotection of the
internedi ate yielded the title conpounf7as a white solid. M5 (ESI): niz

409.3 [MtH '. Exanple 116 10 5 I\/bt hyI -i soxazol e- 3-carboxylic acid
[3-((S)-2- n t . - -
tetrahydro %r‘?u llcrilé O?Lasﬂﬁ i pﬁhg}ﬁ@lé r?fnghg to X\O/vilt4ns’6 tetrahydro

trifl uoyomadietd-gll-aeibdmik3@ad @%bm‘ll‘d:s@r and 5- chtpm@-pmdupb-ﬂﬁ@rlafxylic acid followed

[(S)-4
tetrah

;/bér%’eﬁ‘mt&@iog 8{“ J[HéQﬁt%rrﬁ&ﬁﬁéfg eicﬂed4h§t1§e % i %&ﬁﬁta@élwlﬁ&%ﬁd Ivié; (ﬁSﬁ m/z =

I n- -y1 -carbamc acid ester and

rim
5- met hyPBoi4 g’iﬂibl e-3-carboxylic 15 acid fol | owed by deprotection of the
internedi ate yielded the title conpound as a white solid. M5 (ESI): nlz
388.8 [MrH ' . WD 2010/ 128058PCT/ BRRAAMI®36055 - 100- Exanpl e 117
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20

5-Chloro-pyridine-2-carboxylic acid [3-((4S,5R)-2-amino-5-ethyl-1,4-dimethyl-6-o0xo-
1,4,5,6-tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with trifluoro-acetic acid

F,C._0O

To a solution of [(S)-1,4-dimethyl-4-(3-nitro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester (165 mg, intermediate E1) in THF (3.0 ml) was added at -
78°C a solution of LDA (3 eq., 2.8 ml) and stirring was continued for 1 h. The mixture was
treated at -78°C with a solution of iodoethane (67 ul) in THF (2.0 ml) and stirring was continued
at the same temperature for 1.5 h and at -20°C for 16 hours. The mixture was quenched with
saturated aqueous NH4Cl, extracted with diethyl ether, the organic layer was dried and
evaporated. The residue was chromatographed on silica using n-heptane/ethyl acetate (4:1) to
give [(4S,5R)-5-ethyl-1,4-dimethyl-4-(3-nitro-phenyl)-6-oxo-1,4,5,6-tetrahydro-pyrimidin-2-yl]-
carbamic acid tert-butyl ester (96 mg) as a colorless foam. MS (ESI): m/z = 391.3 [M+H]". The
hydrogenation of the nitro group to give the aniline (intermediate F) was carried out as described

in Scheme 1.

The coupling of [(4S,5R)-4-(3-amino-phenyl)-5-ethyl-1,4-dimethyl-6-ox0-1,4,5,6-
tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and 5-chloro-pyridine-2-carboxylic
acid followed by deprotection of the intermediate yielded the title compound as a white solid.
MS (ESI): m/z = 400.2 [M+H] .



Oxazol e- 2-car boxylic acid
[3-((S)-2-am no-1,4,5,5-tetranmet hyl- 6-oxo-1, 4,5, 6-tetrahydropyrimdin-4-yl)
- 4-f 1 uor owpherwyi2B@si de; salt with trifluoro-acetic aci dreThP2@ioopdoshg of
[(S)-4-(5 -amino -2- fluoro-phenyl)- 1,4,5,5 -tetranethyl-6-0 xo -1,4,5,6-
t et rahydro-pyrim din-2-yl]-carbam c acB8% tert-butyl ester and

oxazol e-2-carboxylic acid foll owed by deprotection of the internedi ate
yielded the title conpound as a Mhiﬁfnﬁﬁ#%ﬂ' MS (ESI): mz = 374.2 [MH .
Exanpl e 118 10 3-Chl oro-5-trifl uor omet “pyridi ne- 2-carboxylic acid
[3-((S)-2-am no-1,4,5,5-tetranet hyl-

6- 0X0- ﬁ;Memtai—ytlatri(ﬁhgrarqarW}ilimadid%[SAL(Bl-%mimpdo%é,Smmameﬂwﬁﬁiezio—é,ébﬁtﬁw th
trifluqi@a Ly rithidin-4T R ph L—h fsalt with formic aci
[(S)-4-%5-§ﬁ?ﬁg§§-ffﬁordﬁgﬁeﬂﬁﬁ -?g%?g,5y¥etf5n€iﬁ;?-6-oxo-l,4,5,6- 15
tetrahydro-pyrimdin-2-yl]-carbagqic agid tert-butyl ester and
3-ch|oro-5-trif|uoronethylpyridiﬁéfﬁlcarboxyIC¢gacid fol | oned by
deprotection of the internedi ate xbﬁqusiJhe &itle conmpound as a white
solid. M5 (ESI): mz = 486.2 [ MrH ™" ‘Qf& 58PCT/ EP2010/ 056055
-101- Exanmpl e 119 6-Chl oro- | Iuoronethy|-pyridbmF-2-carboxylic acid
[3-((S)-2-am no-1, 4,5, 5-tet|ranefhyl-H N 3

6- 0x0-1, 4,5, 6-t et rahydr o- pysiJTLeN N
trifluoro-acetic acid F3CO C OH

or o-Gihenyl Pami de; salt with
0 CH,

rd
H,C
5 The coupling of [(R)-4-(3-amino-phenyl)-1,4,5,5-tetramethyl-6-ox0-1,4,5,6-tetrahydro-
pyrimidin-2-yl]-carbamic acid tert-butyl ester and 3-methoxy-pyridine-2-carboxylic acid

followed by deprotection of the intermediate yielded the title compound as a colourless
amorphous solid. MS (ESI): m/z = 396.3 [M+H]".

Example 94

10 5-Chloro-pyridine-2-carboxylic acid [3-((R)-2-amino-1,4,5,5-tetramethyl-6-o0xo0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with formic acid

The coupling of [(R)-4-(3-amino-phenyl)-1,4,5,5-tetramethyl-6-ox0-1,4,5,6-tetrahydro-
pyrimidin-2-yl]-carbamic acid tert-butyl ester and 5-chloro-pyridine-2-carboxylic acid followed
15 by deprotection of the intermediate yielded the title compound as a white solid. MS (ESI): m/z =
400.2 [M+H]".



CHI3 NO CH3 , CH3 CH3 The coupling of

[(S)-4-(5-am no-2-fluoro-phenyl)-1,4,5,5-tetranethyl -6-o0xo0-1, 4,5, 6-

t et r ahydrwopyrovimsasn- 2- y1l] -carbam ¢ acid tert-butyl esteCcTaprdo10/056055
6-chl oro-3-trifluoronethyl pyridi ne-2-carboxylic acid foll owed by
deprotection of the internediate yield8% the title conpound as a white
solid. M5 (ESI): mz = 486.2 [MtH '. 10Exanple 120

6- Chl oro-i m dazo[ 1, 2- a] pyri di ne- 2- ng%Idsc acid

[3-((S)-2-am no-1, 4,5, tetrarrethyl

0x0-1, 4,5, 6- tetrahydro pyrimdin-4-y1)-4-fl uoro-phenyl Pam de; salt with
Cr LT UG-Ghlaeo ety OIS -cohon) AT [3-(R)-2-amind- 15,5 tetramethyl-6-oxo-

[(S)-4-1(bs G%ﬂﬁh?dﬂo'-wﬁuﬁh-@lﬂylg-bﬂmﬁ] -amdé;Rhlanel rifa&yo- 1. 4, 5, 6-
tetrahydro pyrim din-"2-y1] - carbam ¢ aci d tert - butyl ester and

6-chl oro-i m dazo[ 1, 2-a] pyri di ne- 2-qcarlppxylic acid foll owed by deprotection
of the internediate yielded the tit conpound as a white solid. Ms (ESI):
mz = 457.3 [MtH '. WD 2010/ 128057\g / EP201(IBH§6055 -102- Exanple 121

1-Di fl uoromet hyl- 1H pyrazol e- 3- car boxy L_g aci
[3-((S)-2-am no- 1455égtrarrethy- ; r ahydr o- pyri ni di n- 4- y1)
- 4-f 1 uor o- phenyl pam de; | uor o- ehcetl C (? id 5The coupling of
[ (S)-4-(5-am no-2-fluoro-ph nyI)|14}55tetN yI'-6-o0xo0-1, 4,5, 6-
t et rahydro- pyri md| n-2-ylj - b C d t ybut yCHyster and
1-di fl uoromet hyl- 1H pyrazol e- N CH,
O
5 The coupling of [(R)-4-(3-amino-phenyl)-1,4,5,5-tetramethyl-6-ox0-1,4,5,6-tetrahydro-

pyrimidin-2-yl]-carbamic acid tert-butyl ester

[(S)-4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-0xo-1,4,5,6-tetrahydro-pyrimidin-
2-yl]-carbamic acid tert-butyl ester from experiment F7

and 5-chloro-3-methyl-pyridine-2-carboxylic acid followed by deprotection of the
10  intermediate yielded the title compound as a white solid. MS (ESI): m/z = 414.3 [M+H] .

Example 96

Thieno[2,3-¢c]pyridine-7-carboxylic acid [3-((R)-2-amino-1,4,5,5-tetramethyl-6-0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with formic acid

15 The coupling of [(R)-4-(3-amino-phenyl)-1,4,5,5-tetramethyl-6-ox0-1,4,5,6-tetrahydro-
pyrimidin-2-yl]-carbamic acid tert-butyl ester and thieno[2,3-c]pyridine-7-carboxylic acid
(prepared according to the lit. given in example 60 followed by deprotection of the intermediate
yielded the title compound as a pale yellow solid. MS (ESI): m/z = 422.2 [M+H]".



carboxylic acid followed by deprotection of the internmedi ate yiel ded the
title conpound as a white solid. Ms (ESI): mz = 423.2 [MtH'. Exanple 122
10 5- Chl owo-2pywiz28isse- 2- car boxylic acid PCT/EP2010/056055

[ 3- ((R) - 2-am no-5-benzyl oxy- 1, 4-di net hyl - 6- oxol, 4, 5, 6-tetrahydro-pyri m di n-
4-y1)-4-fluoro-phenyl pam de; salt w th9%+ifluoro-acetic acid F3CO GH3 COHN 0O
CIN HNO The coupling of

[ (R)-4-(5-am no-2-fl uoro-phenyl)-5-he y-1, 4-di net hy1- 6- oxo-
1,4,5,6-tetrahydro-pyrimdin-2-y1] Eé)’g{r]ﬁéfﬁ\@g acid tert-butyl ester and

5-chl oro-pyridine-2- 15 carboxylic acid followed by deprotection of the

i nter nédGZaébloyo-@ﬂléreﬂ)mﬁeidinetl-eadmﬁﬁumdeié-(@R)Mrifinén%miis-tmmmyﬁ-mz =
496. 3 [1Mtblb- tetralRR0HA hABRSCASPhERARL ARG QB AR Sviti BnudReaelie adid3

Pyri di ne-2-carboxylic acid

[ 3-((R)-2-am no-5- hydroxy-1, 4- ¢ get hyh- 6- oxo-1, 4,5, 6-

t et rahydr o- pyri mi di n- 4-y1) - 4-f | dor henyl pam’@H;3 salt with formc acid

OH H,N.__N
\N T

N

H 3
| / N o"’ (:H3
CH,
Cl O
5 The coupling of [(R)-4-(3-amino-phenyl)-1,4,5,5-tetramethyl-6-ox0-1,4,5,6-tetrahydro-

pyrimidin-2-yl]-carbamic acid tert-butyl ester and 3-(2-chloro-phenyl)-pyridine-2-carboxylic
acid followed by deprotection of the intermediate yielded the title compound as an off-white
solid. MS (ESI): m/z = 476.2 [M+H] .

Example 98

10 1-Methyl-1H-pyrazole-3-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-0xo0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide; salt with trifluoro-acetic acid

F,C._0O

s
OH H,N_ _N.__0O
_ T Lo
H N 3
H C/N\ s N ", CH3

The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-
tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and 1-methyl-1H-pyrazole-3-carboxylic
15 acid followed by deprotection of the intermediate yielded the title compound as a white solid.
MS (ESI): m/z = 387.3 [M+H] .



HOGH3 OHN O 5A solution of 5-chloro-pyridine-2-carboxylic acid

[ 3-((R) - 2-am no- 5- benzyl oxy-1, 4-

di met hy 1-wwoasoy/ 1280585, 6- t et r ahydr o- pyri m di n- 4-y1) - 4- f | uecoap@npidosam de;
salt with trifluoroacetic acid (30 ng, fromexanple 69) was desalted by
partitioning between sat. aqueous Na2G@@B and ethyl acetate. The free am ne
was dissolved in ethanol (2.0 nl) and NEt3 (5 ul) and hydrogenated over
Pd/C (10% 31 ng) at 22C and atnos &{ ﬁl@?essure overnight. The m xture 10
was filtered, the filtrate evaporated a d the residue purified over a HPLC
RP-18 col um using a gradient of CH3CNwater to give the title conpound as
a col orft€bbroidtmetisl-pradjne-rcarboxghioacid [[34¢4S)-2-ammoa ki iSeS-tepramethyl-6-oxo-

5- Chl 0r104 E,Kftbﬂ’aﬂgdl% ﬁy’i}‘iﬁﬁﬁméﬂ-ﬁ)ﬁcﬁlﬂ)ro phen 1]- amlde, salt with trifluoro-acetic acid
[3-((S):3-am no-1- cycl opr opyl et hy1- 4-mret hyl - 6- 0x015
1,4,5,6-tetrahydro-pyri m din- 4Tyé9 phgnylpanlde, salt wth trifluoro-acetic
acid The coupling of (S)-2-3a -6-(3 -a Hg-phenyl)-3 -cyc

| opr opyl met hyl- 6- met hyl-5 , 6- d'hygfﬁ pyrip di ns 4- one and

5-chl oro- pyri di ne- 2- carbgryllc aci folﬁerj/b gepr ot ecti on of the
intermedi ate yi el ded the nmpound as |mh|te g plid. M5 (ESI): mz =
412.2 [MeH . WD 2010/ 128 FSP 04-3Exanpl e 125

5- Chl oro- pyrldlne 2- car boxylyg
! wtréﬂ&dropyrlnldln 4-y1)-2-fluo
: acid F3CO GH3 OHN O 5The
nenylF 1, 4-di met hyl-6-0 xo

ro-phenylpanide; salt W th trﬁjmuotp-ac
coupling of [(S)-4-(3 -am no -4- *fl uoro-
-1,4,5,6-tetrahydro -

5 The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-
tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and 5-chloro-3-methyl-pyridine-2-
carboxylic acid followed by deprotection of the intermediate yielded the title compound as a
white solid. MS (ESI): m/z = 432.4 [M+H]".

Example 100

10 Pyridine-2-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-4-fluoro-phenyl]-amide; salt with trifluoro-acetic acid

F,C._0O

OH H,N._ _N._0O

ZT

The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-
tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and pyridine-2-carboxylic acid
15 followed by deprotection of the intermediate yielded the title compound as a white solid. MS
(ESI): m/z = 384.3 [M+H]".



pyrimdin-2-yl] -carbamc acid tert-butyl ester and

5-chl oro-pyri di ne-2-carboxylic acid foll owed by deprotection of the

i nt er nedivaibeowekeded the title conpound as a white sol i @CTMB2q1RS85§055 T z
390.1 [M+tH '. Exanple 126 10 5-Chl oro-pyri di ne-2-carboxylic acid
[3-((S)-2-am no-1, 4,5, 5-tetranet hyl- 6-8%o-1, 4, 5, 6-

t et rahydro- pyri m di n-4-y1)-4-chl oro- phenyl pam de; salt with
trifluoro-acetic acid The couplingQf

[ (S)-4-(5-Am no- 2-chl or o- phenyl) - 1,E%,agl,pge- }Oe]t ramet hyl - 6- oxo- 1, 4, 5, 6-
tetrahydro-pyrimdin-2-yl]-carbamc acid tert-butyl ester and

5- chl or2oMgs¥irylwixpeole-dccarboxyliciasidi B-@8)-2-amino-dwhd Stigtrametiud-®caiooh4.556-t he
I nter m%é@r@ﬁﬁir)él;%lrﬂﬁﬂiiﬁﬂeyl%hlﬂlﬁ)rg—_(l?dmgglggnﬁae-asambiftﬁ tdAhdd-adfichla ) Mz
434.2 [MrH" " T"WO 2010/"128058PCT/ EP2010/ 056055 - 105- Exanpl e 127
N-[(1S)-2'-amino-|'-methyl-6"-ogqz2,3¢p',6' -tetrahydro-1'Hspiro[indene-1,4
‘-pyrimdin]-6- yl1]-5-chl oropyri 8 ng<2- car boxaﬁil'@e; salt with
trifluoro-acetic acid F3COGH3 OHN O ﬁl N,LH N O STBe coupl i ng of

tert-butyl [(1S)-6-am no-1"-nethyl -8 -0>Jb|2 ) %‘ “tetrahydro-1'H

0 \ CH,
ey

ZT

CH,

5 The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-
tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and 2-methyl-oxazole-4-carboxylic
acid followed by deprotection of the intermediate yielded the title compound as a white solid.
MS (ESI): m/z = 388.3 [M+H] .

Example 102

10 5-Methyl-thiophene-2-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide; salt with trifluoro-acetic acid

F,C._0 CH,
H,C OH HzNYN o)
S W N' CH,
NN . CH,

The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-
tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and 5-methyl-thiophene-2-carboxylic
15 acid followed by deprotection of the intermediate yielded the title compound as a white solid.
MS (ESI): m/z = 403.4 [M+H] .



spiro[indene-1,4"-pyrimdin]-T-yl]carbamte and

5-chl oro-pyri di ne-2-carboxylic acid foll owed by deprotection of the

i nt er medivaibeowebeded the title conpound as a white sol i @CTMB2q1RS85§0s5 M z =
384.2 [M+H '. Exanple 128 10

N-[(1S)-2'-am no-1"'-nethyl-6'-o0xo0-2,3,-33- 6' -tetrahydro-1'H spiro[indene-1, 4
"-pyrimdin]-6- yl]pyridine-2-carboxam de; salt with trifluoro-acetic acid

F3COGH3 OHN O NITH N O The i f tert-butyl
[ (1S)-6- arri no-1' - met hyl - 6' - oxo- 2, Bigg%@lp?ofrahydro 1' Hspiro[indene-1, 4' - py
rimdin -yl ] carbamate and pyri di ne-2-carboxylic acid foll owed by 15

depr ot Diibwr@methvéﬁml@hmawarl@vile agidd 3t(6®-2-amiro-d dupdietvamethyl-braxeni sh
Sglole d. 1B (sE&th%d%Zpyru%ﬁﬁn% -I)aHuoro-pnéRy HAHRad 28R R THRFSRL D bR GRRP
N-[(lS) 2' am no-1"'-nethyl -6'-oxg g 3, 5, 6'-tetrahydro-111-spiro[indene-1,4

‘-pyrimdin]-6- yip 5-(2,2,2-triflPuor®g<et hoxy) - pCYHbdl ne- 2- car boxam de; salt
with trifluoro-acetic acid F3C0GH3 0|E|3|QC]\I

F O
h CH,
H
F N CH,
O
F
5 The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-

tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and 5-difluoromethoxy-pyridine-2-
carboxylic acid followed by deprotection of the intermediate yielded the title compound as a
white solid. MS (ESI): m/z = 450.2 [M+H]".

Example 104

10 3-Methoxy-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-0xo0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide; salt with trifluoro-acetic acid

F,C._O

\
ZT

The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-
tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and 3-methoxy-pyridine-2-carboxylic
15 acid followed by deprotection of the intermediate yielded the title compound as a pale yellow
solid. MS (ESI): m/z = 414.3 [M+H] .



(0] 5The coupling of tert-butyl
[(1S)-6-am no-1'-nethyl-6"-o0x0-2,3,5 ,6"-tetrahydro-1'H
spi ro[ i ndeoeotn/¥805pyri m di n] - T-yl ] car bamat e and PCT/EP2010/056055
5-(2,2,2-trifluoro-ethoxy)-pyridine-2- carboxylic acid (preparation
described in exanple 63) followed by defrotection of the internediate
yielded the title conpound as a white solid. Ms (ESI): mz = 448.2 [M+tH .
Exanpl e 130 10
N[(1S)-2" -am no-I"-nethyl-6"-oxo- ?xﬁm\fple %05- tetrahydro-1'H spirof[indene-1,4
‘-pyrimdin]-6- yl]-3-trifluoronethyl -fyri di ne- 2-carboxanmi de; salt with
trifl udrMetdinyeidind-&-craaoohs ackN3 o(N-3-pminetd, B5- tetrhuethyliptoxad ,5,6-
tert - bybithnydrdSyrfnfITh- 20714 MR BYheRyn-AhAde, satwit trifl@d rodhoedic aeil H
spi ro[ i ndene-1, 4y -pyrimdin]-2"-yl]carbamate and
3-trifluoronethyl-pyridine-2-gasboxyic acid 15 foll owed by deprotection of
the internmediate yielded the tit conpound %gan off-white solid. M

/

ESI): mz = 418.3 [ M+ . WD 2010/ 58P(T/ EP2010/ 056055
(ESI) [ MrH] L ngng 2
~N | CH
| q N ;
= N CH,
CH, O
F
5 The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-oxo-1,4,5,6-

tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and 3-methyl-pyridine-2-carboxylic
acid followed by deprotection of the intermediate yielded the title compound as a white solid.
MS (ESI): m/z = 398.3 [M+H] .

Example 106

10 5-Chloro-pyrimidine-2-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide; salt with trifluoro-acetic acid

F O
3C (|:H3
OH H,N._ _N__O
cl bl
| NN ’ N CH,
= N -, CH,
N CH,

O

The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-
tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and 5-chloro-pyrimidine-2-carboxylic
15 acid followed by deprotection of the intermediate yielded the title compound as a white solid.
MS (ESI): m/z = 419.3 [M+H] .



-107- Exanple 131 The followng test was carried out in order to
determ ne the activity of the conpounds of fornula |I: Fluorescent-peptide
cl eavage we=a1/n8rs8sBACE2 i nhi bition 5BACE2 enzyne ect osommpaoipdssosved from
pl asm d "pET17b-T7-hu proBACE2") was prepared as described in Ostermnn et
al., "Crystal Structure of Human BACE29%n Conplex with a Hydroxyet hyl am ne
Transition-state Inhibitor", Journal of Mbdlecular Biology 2006, 355, 249-
261. The pro-enzyne was stored at %Xgmg)eﬂ).f:oncentrati on of 70 [tg/m. A
fluorescent peptide with the am no acid sequence W5 EVNLD AEFRC- MR121 was
10 synt hesi sed and a stock solution of 1.5 mMin DMVSO prepared and stored
at - 20 SeChlyra-pyrazinex2foaplexyjin acid [\&'r(1($1)-2arnném—i1t%ﬁ,ﬁﬂﬁrmv@ygﬁgtm-m,Smo nm
and e mt&%h%ﬂﬁ%@%ﬁrﬁﬂﬂﬁﬂ-ﬁf—ﬁiﬂﬁ)rG—fﬁheIW-aNBéé’;ls_aiﬂ With e8A8MoCadedic deNChed by
the N-term'al tryptophan until the peptide is cleaved by BACE2. Assays
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Y

N

ZT

The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-
tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and 3-fluoro-pyridine-2-carboxylic acid
15 followed by deprotection of the intermediate yielded the title compound as a white solid. MS
(ESI): m/z = 402.4 [M+H]".
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Example 109

5-Phenyl-oxazole-4-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-0xo0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide; salt with trifluoro-acetic acid

F,C.__O

OH H,N
/=N T
o) N

H
= N

5 The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-
tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and 5-phenyl-oxazole-4-carboxylic acid
followed by deprotection of the intermediate yielded the title compound as a white solid. MS
(ESI): m/z = 450.2 [M+H]".

Example 110

10 5-Trifluoromethyl-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-oxo-
1,4,5,6-tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide; salt with trifluoro-acetic acid

FgCYO CH,

The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-oxo-1,4,5,6-
tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and 5-trifluoromethyl-pyridine-2-
15 carboxylic acid followed by deprotection of the intermediate yielded the title compound as a
white solid. MS (ESI): m/z = 452.2 [M+H]".
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Example 111

1-Methyl-1H-imidazole-2-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide; salt with trifluoro-acetic acid

F,C._0O

5 The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-
tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and 5-trifluoromethyl-pyridine-2-
carboxylic acid followed by deprotection of the intermediate yielded the title compound as a
white solid. MS (ESI): m/z = 387.3 [M+H]".

Example 112

10 1-Methyl-1H-imidazole-4-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide; salt with trifluoro-acetic acid

F,C._O

OH H,N
<N T

H&—N\)ﬁ(H N
—=A\__N

O

The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-
tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and 1-methyl-1H-imidazole-4-
15 carboxylic acid followed by deprotection of the intermediate yielded the title compound as a
white solid. MS (ESI): m/z = 387.3 [M+H]".
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Example 113

5-Methoxy-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-o0xo0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide; salt with trifluoro-acetic acid

F,C @) (|3H3
¢Hy OH HZNYN 0
O
| ~N H Nl CH,
2 N "', CH3
CH,
O
F
5 The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-oxo-1,4,5,6-

tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and 5-methoxy-pyridine-2-carboxylic
acid followed by deprotection of the intermediate yielded the title compound as a white solid.
MS (ESI): m/z = 414.4 [M+H] .

Example 114

10 5-Fluoro-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-0xo0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide; salt with trifluoro-acetic acid

F,C._0O

s
OH H,N.__N__0O
" i SN 7\}/ CH,
— N . CH,

The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-
tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and 5-fluoro-pyridine-2-carboxylic acid
15 followed by deprotection of the intermediate yielded the title compound as a white solid. MS
(ESI): m/z = 402.4 [M+H]".
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Example 115

5-Cyano-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-oxo-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide; salt with formic acid

5 The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-oxo-1,4,5,6-
tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and 5-cyano-pyridine-2-carboxylic acid
followed by deprotection of the intermediate yielded the title compound as a white solid. MS
(ESI): m/z = 409.3 [M+H]".

Example 116

10 5-Methyl-isoxazole-3-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-0xo0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide; salt with trifluoro-acetic acid

F,C._O

The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-
tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and 5-methyl-isoxazole-3-carboxylic
15 acid followed by deprotection of the intermediate yielded the title compound as a white solid.
MS (ESI): m/z = 388.3 [M+H] .
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Example 117

Oxazole-2-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-0xo0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-4-fluoro-phenyl]-amide; salt with trifluoro-acetic acid

F,C._O

5 The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-oxo-1,4,5,6-
tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and oxazole-2-carboxylic acid followed
by deprotection of the intermediate yielded the title compound as a white solid. MS (ESI): m/z =
374.2 [M+H]".

Example 118

10 3-Chloro-5-trifluoromethyl-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-
6-0x0-1,4,5,6-tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide; salt with trifluoro-acetic
acid

F,C._0O

The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-
15 tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and 3-chloro-5-trifluoromethyl-
pyridine-2-carboxylic acid followed by deprotection of the intermediate yielded the title
compound as a white solid. MS (ESI): m/z = 486.2 [M+H] .
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Example 119

6-Chloro-3-trifluoromethyl-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-
6-0x0-1,4,5,6-tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide; salt with trifluoro-acetic

acid
F,C._O cH,
Cl |
OH H,N._ _N__0O
~N CH
D 3
— N CH,
CF, O
3 F

The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-
tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and 6-chloro-3-trifluoromethyl-
pyridine-2-carboxylic acid followed by deprotection of the intermediate yielded the title
compound as a white solid. MS (ESI): m/z = 486.2 [M+H] .

10 Example 120

6-Chloro-imidazo[1,2-a]pyridine-2-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-
0xo0-1,4,5,6-tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide; salt with trifluoro-acetic

acid
F,C @) CH
S OH H,N
o—{  <n hl
N\)ﬁ(
—
O
15 The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-oxo-1,4,5,6-

tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and 6-chloro-imidazo[1,2-a]pyridine-2-
carboxylic acid followed by deprotection of the intermediate yielded the title compound as a
white solid. MS (ESI): m/z = 457.3 [M+H]".
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Example 121

1-Difluoromethyl-1H-pyrazole-3-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-oxo-
1,4,5,6-tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide; salt with trifluoro-acetic acid

Fsc\fo
CH

5 The coupling of [(S)-4-(5-amino-2-fluoro-phenyl)-1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-
tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and 1-difluoromethyl-1H-pyrazole-3-
carboxylic acid followed by deprotection of the intermediate yielded the title compound as a
white solid. MS (ESI): m/z = 423.2 [M+H]".

Example 122

10 5-Chloro-pyridine-2-carboxylic acid [3-((R)-2-amino-5-benzyloxy-1,4-dimethyl-6-o0xo-
1,4,5,6-tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide; salt with trifluoro-acetic acid

F,C._0O

OH HN
SN W
| ~

ZT

The coupling of [(R)-4-(5-amino-2-fluoro-phenyl)-5-benzyloxy-1,4-dimethyl-6-oxo-
1,4,5,6-tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and 5-chloro-pyridine-2-
15 carboxylic acid followed by deprotection of the intermediate yielded the title compound as a
white solid. MS (ESI): m/z = 496.3 [M+H]".
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Example 123

Pyridine-2-carboxylic acid [3-((R)-2-amino-5-hydroxy-1,4-dimethyl-6-0x0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide; salt with formic acid

5 A solution of 5-chloro-pyridine-2-carboxylic acid [3-((R)-2-amino-5-benzyloxy-1,4-
dimethyl-6-0x0-1,4,5,6-tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide; salt with trifluoro-
acetic acid (30 mg, from example 69) was desalted by partitioning between sat. aqueous
Na2CO3 and ethyl acetate. The free amine was dissolved in ethanol (2.0 ml) and NEt3 (5 ul) and
hydrogenated over Pd/C (10%, 31 mg) at 22°C and atmospheric pressure overnight. The mixture

10 was filtered, the filtrate evaporated and the residue purified over a HPLC RP-18 column using a
gradient of CH3CN/water to give the title compound as a colorless oil. MS (ESI): m/z = 372.2
[M+H]".

Example 124

5-Chloro-pyridine-2-carboxylic acid [3-((S)-2-amino-1-cyclopropylmethyl-4-methyl-6-oxo-
15 1,4,5,6-tetrahydro-pyrimidin-4-yl)-phenyl]-amide; salt with trifluoro-acetic acid

F3C\|//O KA
OH H,N._ _N__0O
Cl ~N N T

| q N
= N

The coupling of (S)-2-amino-6-(3-amino-phenyl)-3-cyclopropylmethyl-6-methyl-5,6-
dihydro-3H-pyrimidin-4-one and 5-chloro-pyridine-2-carboxylic acid followed by deprotection
of the intermediate yielded the title compound as a white solid. MS (ESI): m/z = 412.2 [M+H]".
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Example 125

5-Chloro-pyridine-2-carboxylic acid [5-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-2-fluoro-phenyl]-amide; salt with trifluoro-acetic acid

F,C O (|3H3
OH H,N N O
Cl ~N T
| g N
2 N "',
CH,
O
F
5 The coupling of [(S)-4-(3-amino-4-fluoro-phenyl)-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-

pyrimidin-2-yl]-carbamic acid tert-butyl ester and 5-chloro-pyridine-2-carboxylic acid followed
by deprotection of the intermediate yielded the title compound as a white solid. MS (ESI): m/z =
390.1 [M+H]".

Example 126

10 5-Chloro-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-o0xo0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-4-chloro-phenyl]-amide; salt with trifluoro-acetic acid

F,C._0O

¢
OH H2N N O
Cl AN T CH
| N H N 3
~ N "', CH3
CH3
O
Cl

The coupling of [(S)-4-(5-Amino-2-chloro-phenyl)-1,4,5,5-tetramethyl-6-0xo-1,4,5,6-
tetrahydro-pyrimidin-2-yl]-carbamic acid tert-butyl ester and 5-chloro-pyridine-2-carboxylic

15 acid followed by deprotection of the intermediate yielded the title compound as a white solid.
MS (ESI): m/z = 434.2 [M+H] .
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Example 127

N-[(1S)-2'-amino-1"-methyl-6'-0x0-2,3,5',6'-tetrahydro-1'H-spiro[indene-1,4"-pyrimidin]-6-
yl]-5-chloropyridine-2-carboxamide; salt with trifluoro-acetic acid

F,C._O

OH H,N.__N.__0O

Cl Y
| H
™ N
O
5 The coupling of tert-butyl [(1S)-6-amino-1'-methyl-6'-0x0-2,3,5',6'-tetrahydro-1'H-

spiro[indene-1,4'-pyrimidin]-2'-yl]carbamate and 5-chloro-pyridine-2-carboxylic acid followed
by deprotection of the intermediate yielded the title compound as a white solid. MS (ESI): m/z =
384.2 [M+H]".

Example 128

10 N-[(1S)-2'-amino-1'-methyl-6'-0x0-2,3,5',6'-tetrahydro-1'H-spiro[indene-1,4'-pyrimidin]-6-
vl]pyridine-2-carboxamide; salt with trifluoro-acetic acid

F,C._O

OH H,N.__N.__0O

The coupling of tert-butyl [(1S)-6-amino-1'-methyl-6'-0x0-2,3,5',6'-tetrahydro-1'H-
spiro[indene-1,4"-pyrimidin]-2'-yl]carbamate and pyridine-2-carboxylic acid followed by
15 deprotection of the intermediate yielded the title compound as a brownish solid. MS (ESI): m/z =
350.4 [M+H]".
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Example 129

N-[(1S)-2'-amino-1"-methyl-6'-0x0-2,3,5',6'-tetrahydro-1'H-spiro[indene-1,4"-pyrimidin]-6-
vl]- 5-(2,2,2-trifluoro-ethoxy)-pyridine-2-carboxamide; salt with trifluoro-acetic acid

F,C._O

F3C\/O Za
“ |
5 The coupling of tert-butyl [(1S)-6-amino-1'-methyl-6'-0x0-2,3,5',6'-tetrahydro-1'H-

spiro[indene-1,4'-pyrimidin]-2'-yl]carbamate and 5-(2,2,2-trifluoro-ethoxy)-pyridine-2-
carboxylic acid (preparation described in example 63) followed by deprotection of the
intermediate yielded the title compound as a white solid. MS (ESI): m/z = 448.2 [M+H] .

Example 130

10 N-[(1S)-2'-amino-1'-methyl-6'-0x0-2,3,5',6'-tetrahydro-1'H-spiro[indene-1,4'-pyrimidin]-6-
yl]-3-trifluoromethyl-pyridine-2-carboxamide; salt with trifluoro-acetic acid

F,C.__O cH,
OH HZNYN o)
|
Z N N
I H
x N
CF, O

The coupling of tert-butyl [(1S)-6-amino-1'-methyl-6'-0x0-2,3,5',6'-tetrahydro-1'H-
spiro[indene-1,4"-pyrimidin]-2'-yl]carbamate and 3-trifluoromethyl-pyridine-2-carboxylic acid
15 followed by deprotection of the intermediate yielded the title compound as an off-white solid.
MS (ESI): m/z = 418.3 [M+H] .
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Example 131

The following test was carried out in order to determine the activity of the compounds of

formula I:

Fluorescent-peptide cleavage assay for BACE?2 inhibition

5 BACE2 enzyme ectodomain (derived from plasmid “pET17b-T7-hu proBACE2”) was
prepared as described in Ostermann et al., "Crystal Structure of Human BACE2 in Complex with
a Hydroxyethylamine Transition-state Inhibitor", Journal of Molecular Biology 2006, 355, 249-

261. The pro-enzyme was stored at 4 °C at a concentration of 70 pug/ml.

A fluorescent peptide with the amino acid sequence WS EVNLD AEFRC-MR121 was
10 synthesised and a stock solution of 1.5 mM in DMSO prepared and stored at -20 °C. MR121 is a
fluorophore with an excitation wavelength of 630 nm and emission wavelength of 695 nm. The
MR121 fluorescence is quenched by the N-terminal tryptophan until the peptide is cleaved by
BACE2.

Assays were all made in a Corning 384-well black polystyrene non-binding surface

15 microtitre plate with clear flat bottom and using a Plate:Vision (Perkin Elmer) fluorescence
reader. To perform the assay an 80 nM solution of BACE2 was prepared in assay buffer (assay
buffer is 100mM Na-acetate; 20mM EDTA; 0.05% BSA; pH 4.5) and incubated at room
temperature for 1 hour to activate the enzyme. 39l of the activated BACE2 was placed in each
assay well, followed by 1 pl compound to be tested at an appropriate concentration in 100%

20 DMSO. The plate was then mixed and incubated for 10 minutes at room temperature. To start
the assay, 10 pl of a 1.5 uM solution fluorescent peptide in assay buffer was added and the
fluorescence intensity in the assay mixture measured at 695 nm with an excitation wavelength of

630 nm for 30 minutes.

The assay readout is the rate of change of fluorescence intensity giving a relative measure of
25 BACE2 activity. Small values correspond to high inhibition and larger values to low inhibition.
To determine ICs, values (i.e. the concentration inhibiting the enzyme activity by 50%) of the
compound for BACE2, typically, 15 assays were made with a range of concentrations chosen
empirically to give low, high and intermediate inhibition of the protease. ICs, values were
determined using these assay values generated for a range of inhibitor concentrations and the
30 curve fitting software XLfit (IDBS) using the Sigmoidal Dose-Response Model.

The preferred compounds according to formula I have an inhibitory activity in the above
assay (ICsg) preferably of 5 nM to 10 uM, more preferably of 5 nM to 0.5 uM and most
preferably of 5 nM to 100 nM.
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For example, the following compounds showed the following ICsy values in the assay

described above:

1Cso (BACE2) 1Cso (BACE2)
Example Example

[nM] [nM]
1 13 66 1550
2 14 67 160
3 86 68 102
4 98 69 61
5 121 70 16
6 307 71 1310
7 1011 72 1515
8 126 73 2070
9 110 74 79
10 7 75 17
11 28 76 300
12 37 77 1580
13 9 78 800
14 25 79 190
15 10 80 2100
16 458 81 170
17 120 82 590
18 50 83 40
19 549 84 390
20 6 85 300
21 4200 86 250
22 123 87 170
23 58 88 1785
24 217 89 4755
25 10 90 1110
26 960 91 17
27 18 92 24
28 18 93 158
29 48 94 20
30 150 95 19
31 30 96 370
32 220 97 180
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gl ycol ate and nagesi unst earate and conpressed to yield kernels of 120 or
350 ng respectively. The kernels are td®quered with an aqueous sol ution /
suspensi on of the above nentioned filmcoat. WO

2010/ 12805%%:;{1/ @P&OlO/ 056055 Exanple B Capsul es containing the

fol |l ow ng ingré’ i'ents can be manufactured in a conventional manner:

I ngr edi ent sPer capsul e Conpound of formula |125.0 Lact 0sel50.0 ng Mai ze
st ar ch20. 0Fia cpated3algetrgomTinensctbeniuliveving ingredienitecancbcanehwiactergd and fil | ed
into capsWnesnAfmainge 2. Exanple C Injection solutions can have the

foll owi ng conposition: Compound of formula 13.0 ng Pol yet hyl ene d ycol
400150. 0 Acetic Acidg.s. ad pH 5.0 Water for ipjection solutionsad 1.0
m 10Theh§giﬁl’é§ ingredient is dissolved in a m xtailf—&‘i’iqi Pol yet hyl ene d ycol
400 and Ketmedl: for injection (part). The pHis adjusted to 5.0 by Acetic

Aci d. ThEOﬁ/lglollfnr{leofifgrrﬁllﬂjdlfSt ed to 1.0 m by 10.0 mg 200.0 mg
Microcrystalline cellulose 23.5 mg 43.5 mg
Lactose hydrous 60.0 mg 70.0 mg
Povidone K30 12.5 mg 15.0 mg
Sodium starch glycolate 12.5 mg 17.0 mg
Magnesium stearate 1.5 mg 4.5 mg
(Kernel Weight) 1200 mg 350.0 mg
Film Coat:

Hydroxypropyl methyl cellulose 3.5 mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6 mg
Iron oxyde (yellow) 0.8 mg 1.6 mg
Titan dioxide 0.8 mg 1.6 mg
5 The active ingredient is sieved and mixed with microcrystalline cellulose and the mixture is

granulated with a solution of polyvinylpyrrolidone in water. The granulate is mixed with sodium
starch glycolate and magesiumstearate and compressed to yield kernels of 120 or 350 mg
respectively. The kernels are lacquered with an aqueous solution / suspension of the above

mentioned film coat.



addition of the residual anount of water. The solution is filtered, filled
into vials using an appropriate overage and sterilized. WD

2010/ 128056RCIVEBRZB 10/ 056055 -112- Example D Sof t @elratreoooasil es
containing the follow ng ingredients can be manufactured in a conventi onal
manner: Capsul e contents Conpound of fldrdrula 15.0 ng Yel |l ow wax8.0 ny

Hydr ogenat ed Soya bean 0il18.0 ng Partially hydrogenated plant oils34.0 ng
Soya bean gg%&égfg ng Wei ght of capsule contentsl65.0 ng CGel atin capsul e
Gel ati n75. 0 img"d ycerol 85 %32.0 ng Karion 838.0 ng (dry matter) Titan

di oxi de0.4 ng Iron oxide yellowl.1l ng 5The active ingredient is dissolved
in a warm frebulespopfaining thstfpbewingdrarddients sampeimenefaghiusadin e cogvantippadd i nt o
soft gehalkn capsul es of appropriate size. The filled soft gelatin capsules
are treated according to the usual procedures.

Ingredients Per capsule
Compound of formula I 25.0 mg
Lactose 150.0 mg
Maize starch 20.0 mg
Talc 5.0 mg
5 The components are sieved and mixed and filled into capsules of size 2.
Example C

Injection solutions can have the following composition:

Compound of formula I 3.0 mg
Polyethylene Glycol 400 150.0 mg
Acetic Acid q.s. ad pH 5.0
Water for injection solutions ad 1.0 ml
10 The active ingredient is dissolved in a mixture of Polyethylene Glycol 400 and water for

injection (part). The pH is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0 ml by
addition of the residual amount of water. The solution is filtered, filled into vials using an

appropriate overage and sterilized.



WO 2010/ 128058PCT/ EP2010/ 056055 -113- Exanple E Sachets containing the
follow ng ingredients can be nmanufactured in a conventional manner:
Conmpound wb 2bowrzedsa | 50. 0 ng Lactose, fine powder 1015. OPog/Hvkemwosssst al | i ne
cel lul ose (AVI CEL PH 102) 1400.0 ng Sodi um car boxynet hyl cellul osel4.0 ng Po
| yvinyl pyrro |idon K 3010.0 ng Magnesili@stearatel0.0 ng Fl avoring
additivesl.0 ng 5The active ingredient is mxed wth | actose,

m crocri st %leahig eﬁel | ul ose and sodi um car boxynet hyl cel |l ul ose and

granul at ed W a m xture of polyvinylpyrrolidone in water. The granul ate
is mxed with nagnesi unstearate and the flavouring additives and filled

i nt o sachefeft gelpnmn zepsolcs zenBRREThELRIPYONY SROGHenty dan begnanufectured @apounds  of

the forgtibhallmanner:

Capsule contents

Compound of formula I 5.0 mg
Yellow wax 8.0 mg
Hydrogenated Soya bean oil 8.0 mg
Partially hydrogenated plant oils 34.0 mg
Soya bean oil 110.0 mg
Weight of capsule contents 165.0 mg
Gelatin capsule

Gelatin 75.0 mg
Glycerol 85 % 32.0 mg

Karion 83 8.0 mg (dry matter)
Titan dioxide 0.4 mg
Iron oxide yellow 1.1 mg
5 The active ingredient is dissolved in a warm melting of the other ingredients and the

mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin capsules are

treated according to the usual procedures.



H2NNO I I R2 N wherein 5 Xis CHor N, R is selected fromthe group
consi sting of hydrogen, Cl_7-al kyl, C3_7-cycloal kyl-Cl1 _7-al kyl and benzyl;
R2 i s hydawogern/sos€l 7- al kyl ; R3 is selected fromtReT@POMP/08@RSI St i Ng
of hydrogen, Cl_7-al kyl, hydroxy and benzyl oxy; 10or R2 and R3 together
with the C atomthey are attached to fldBma C3_7-cycloal kyl ring; R4 is

Cl 7-alkyl or C3_7-cycloalkyl; R5 is selected fromthe group consisting of
hydr ogen, %%a7_ yl, hal ogen, cyano and Cl-7- al koxy; or R4 and R5
together aré - )"- with n being 2 or 3 and thus forma ring; 15 R6 is
aryl or heteroaryl, said aryl or heteroaryl being unsubstituted or

substi t ut e&awtsmwralmmtl@rfotiwgl@ ipgredipats san be maguietyrmdiine cgnembiosdnsi st i ng
of Cl_7addnky!. hal ogen, hal ogen-Cl7al kyl, G _7-al koxy, halo gen-C _7-al ko
Xy, cyano, hydro xy-G _7-al kyl, oxo, C3_7-cyclo alkyl, imdazolyl,

phenyl sul f anyl henyl , said phenyl being unsuhstituted or substituted
by halogéﬂ?méwuﬁgqumﬁ§ rogen or hal ogen; or phagﬁﬁ%%ﬁtically accept abl e

salts th$520f' V[)2&10/128058PCT/EP2010/056055 ]%%?br%' Conpounds of
formil a FLLElH RIS claim 1, wherein Xis CH -~ me
Microcristalline cellulose (AVICEL PH 102) 1400.0 mg
Sodium carboxymethyl cellulose 14.0 mg
Polyvinylpyrrolidon K 30 10.0 mg
Magnesiumstearate 10.0 mg
Flavoring additives 1.0 mg
5 The active ingredient is mixed with lactose, microcristalline cellulose and sodium

carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidone in water. The

granulate is mixed with magnesiumstearate and the flavouring additives and filled into sachets.



3. Conmpounds of formula |I according to claim1l, wherein Xis N 4.
Conmpounds of fornula |I according to any one of clains 1 to 3, wherein R is
Cl_7- al kywo 2B610/1@sespounds of fornula | according to any eng/EpRoioloaioss 1 to
4, wherein R is nethyl. 56. Conpounds of formula |I according to any one of

claims 1 to 5 wherein R2 and R3 are hMdrogen. 7. Conpounds of
formula | according to any one of clains 1 to 5 wherein R2 and R3 are

met hyl . 8. Conpounds of fo&ﬁ&%% | according to any one of clains
1to 7, wherein R4 is nethyl or 10 et y1. 9. Conpounds of formula

according to any one of clainms 1 to 8 wherein R5 is hydrogen or hal ogen.
10. Conpouhdsompoyngs @iithg fprradaor ding to any one of claims 1 to 9, wherein
R5 is fluoro. 11. Compounds of fornula | according to any one of
claims 1 to 10, wherein R6 is 15 heteroaRryl, said heteroaryl being
unsubstituted or substituted by one, twolor three groups selected fromthe
group consisting of G _7-al kyl, hdt N en-C _7-al kyl, G _7-al koxy,
hal ogen-C -7- al koxy, cyano, hydroxy-C|| _7-pl kyl, oxo, C3_7-cycl oal kyl,

i m dazol yl, phenyl sul fanyl and phenyl  Nsai nyl being unsubstituted or
substituted by hal ogen. 12. s @ fornufa | according to any

one of clainms 1 to 11, wherein
consi sting of thienyl, oxé&t&*g, i

i mdazolyl, pyridyl, pyrimdinyl, I MR, 6-oxo-1, 6-di hydr opyri dazi nyl,
5- 0x0- 4, 5- di hydropyrazinyl, i@ gdzo[T, 2-a]pyridyl, benzo[b]thienyl,

pyrrol o[ 2, 3-b] pyridinyl, thieno [3,2- b]pyridyl, thieno[?2, 3-c]pyridyl,

qui nol i nyl .and isoquinolinyl, said heteroaryl being unsubstituted or
subst i tWieEdN by one, two or three groups sel ected fromthe group consisting
of Cl_7-al kyl, 25 hal ogen, hal ogen-Cl1_7-al kyl, Cl1_7-al koxy,

hal ogernx Clis/calokd¥y, cyano, hydroxy-Cl_7-al kyl, oxo, WO

2010/ 128058PCT/ EP2010/ 056055 -116- C3_7-cycl oal kyl, i m dazol yl,

by hal dbentt tlec BN R Lo Rl s BIE P bkt LRI SRR B T

1 to 12, whermin R6 is heteroaryl selected fromthe group consisting of
t hi enyl, oxazolyl, pyridyl, pyrimdinyl and 5 pyrazinyl, said heteroaryl

bei ng ysubstidtédcadref, ,aulstituted by one, two or three groups selected
fromthe group consisting of G _7-al kyl, hal ogen, hal ogen-C _7-al kyl,

G _7-al koxy, hal ogen-Ci -7- al koxy, cyano, hydroxy-C 7-al kyl., oxo,
C3_7- cytl oM ¥ ctedifarg oHoP Corm@ﬁ% gﬁwdé‘ﬁ%ﬁln’ ghaa%me Hy&toxg e beHIyY: bei ng
unsubstituted or substituted by hal ogen. 14. Conpounds of fornmula I
acchr di ng boRaayd Rh®gothecivith tige @ atom hy amheraehad tRGoins a Ghewrytlpalkyl ring;

héy%roaryl sel ected fromthe group
|yl, thiazolyl, pyrazolyl,

R is C,7-alkyl or Cs5-cycloalkyl;

R’ is selected from the group consisting of hydrogen, C;s-alkyl, halogen, cyano and C;.-
alkoxy;

or R* and R’ together are -(CH,),- with n being 2 or 3 and thus form a ring;

15 R® isarylor heteroaryl, said aryl or heteroaryl being unsubstituted or substituted by one, two
or three groups selected from the group consisting of C;.7-alkyl, halogen, halogen-C, ;-
alkyl, C;7-alkoxy, halogen-C;_s-alkoxy, cyano, hydroxy-C,;-alkyl, oxo, Cs;-cycloalkyl,
imidazolyl, phenylsulfanyl and phenyl, said phenyl being unsubstituted or substituted by

halogen;
20 R’ is hydrogen or halogen;

or pharmaceutically acceptable salts thereof.



10 said phenyl being unsubstituted or substituted by one, two or three
groups selected fromthe group consisting of G _7-al kyl, hal ogen,

hal ogen- Gvo2orliegdss Ci _7- al koxy, hal ogen-C _7-al koxY, cPamEP2010/056055

hydr oxy-Cl_7-al kyl, oxo and phenyl . 15. Conmpounds of fornul a
according to any one of clains 1 to 14l15wherein R7 is hydrogen. 1516.
Conmpounds of fornmula | according to claiml1l, wherein Xis CHor N, R 1is

sel ected fKro r onsi st ro kyl and benzyl; R2
i s hydr oge% %&Eﬁg@_s%?@oyﬁu@aeic&%% rocg%% c)r%%‘iem%'lg yl'; 200r R2 and R3
together with the C atomthey are attached to forma CB 7-cycl oal kyl ring;
R4 is CL 7- aIkyI or C3 7-c cIoaIk | R5 is selected fromthe group

consi st i ng3ofompenndgeh formularl agepiding teladgeln wheyeamd lald C1- 7- al koxy; R6 is
aryl or heteroaryl, said aryl or heteroaryl being unsubstituted or
substituted by one, two 25or three groups selected fromthe group

consi st i ng4ofoiadovhdslok Ydrmuhal fgemlingtalaagene Gldlaingl kil 3, whkreln RI' kso®ys-alkyl.

hal ogen- C1_7-al koxy, cyano, hydroxy-Cl_7-al kyl, oxo and phenyl; and R7 is
hydr ogen; WD 2010/ 128058PCT/ EP2010/ 056055 -117- or pharmaceutically

accept abl e Sé‘&{nﬁoﬁﬁaﬁro??ofrmu falt ac@&’ﬁﬁﬂ%%@%ﬁy%e(\ éf’élﬁf‘rklha]lﬂ %R@l trﬁetﬁ{éﬁ' m 1,

sel ected from consi st ene car oxyllc
acid [34(S)-2-am no-1, 4 di mret hyl- 6- oxo-1, 4, 5, 6-

tetrahydro pgrlnldln -y1)-phenyl] -am de, 5 5-chl oro-thi ophene-2-carboxylic
aci & ompounds of forrnula I according to any one of claims 1 to 5, wherein R and R® are

[34(S)ﬁ3¢®gbﬂ0 1, 4-di net hyl- 6-oxo-1, 4,5, 6-tetrahydropyrimdin-4-yl)-phenyl]
-am de di met hyl -t hi ophene- 3- car boxyl i c acid
[ 34(S)-2-am no-1, 4-di net hyl- 6-oxo0-1, 4,5, 6-

tetrahydro,p ééﬁl}%lﬂl‘d@bﬁf&%ﬂﬂﬁh &@Xrﬁﬁgﬁ@aﬁ? one of claims 1 to 5, wherein R” and R are
methyl.

8. Compounds of formula I according to any one of claims 1 to 7, wherein R* is methyl or
10  ethyl

9. Compounds of formula I according to any one of claims 1 to 8, wherein R is hydrogen

or halogen.
10. Compounds of formula I according to any one of claims 1 to 9, wherein R is fluoro.

11. Compounds of formula I according to any one of claims 1 to 10, wherein R® is
15 heteroaryl, said heteroaryl being unsubstituted or substituted by one, two or three groups selected
from the group consisting of C; 7-alkyl, halogen, halogen-C, s-alkyl, C;7-alkoxy, halogen-C, ;-
alkoxy, cyano, hydroxy-C,7-alkyl, oxo, Cs7-cycloalkyl, imidazolyl, phenylsulfanyl and phenyl,
said phenyl being unsubstituted or substituted by halogen.

12. Compounds of formula I according to any one of claims 1 to 11, wherein R® is
20 heteroaryl selected from the group consisting of thienyl, oxazolyl, isoxazolyl, thiazolyl,
pyrazolyl, imidazolyl, pyridyl, pyrimidinyl, pyrazinyl, 6-oxo-1,6-dihydropyridazinyl, 5-oxo0-4,5-
dihydropyrazinyl, imidazo[1,2-a]pyridyl, benzo[b]thienyl, pyrrolo[2,3-b]pyridinyl, thieno[3,2-
b]pyridyl, thieno[2,3-c]pyridyl, quinolinyl and isoquinolinyl, said heteroaryl being unsubstituted
or substituted by one, two or three groups selected from the group consisting of C; 7-alkyl,

25 halogen, halogen-C, s-alkyl, C,_s-alkoxy, halogen-C,; 7-alkoxy, cyano, hydroxy-C; 7-alkyl, oxo,



2, 5-di met hyl - oxazol e-4-carboxylic acid

[ 34(S)-2-am no-1, 4-di net hyl- 6- oxo-1, 4,5, 6-tetrahydro- 10

pyri m di wo-ytyrgisenyl ] -am de, 2, 4-di met hyl - oxazol e- 5- cachmpgéionsa@ss d

[ 34(S)-2-am no-1, 4-di net hyl- 6- oxo-1, 4,5, 6-tetrahydropyri m di n-4-y1) - phenyl]
-am de, 3-nethyl -i soxazol e-5-carboxyl idéaci d

[34(S) - 2-am no- 1, 4-di met hy1- 6- oxo-1, 4, 5, 6-tetrahydropyri m di n-4-y1) - phenyl]

i ST( g)e Cﬁ 77 C%%logl_lql 5{1% dﬂ%?ﬁ?ﬁ}@éﬁ@ﬂ%lql a%dg)% I?ﬁxyald ﬁhe%c f)jemg unsubstituted or

t et r ahydbsityyd byrhafogens- y1) - pheny1] - ami de,

2, 5-di met hy1- 2H- pyr azol e- 3-carboxylic acid

[ 34(S)-2-am no-1, 4-di net hyl- 6-oxo-1, 4, 5, 6-

tetrahydroq B’)@drﬁi‘xﬂinﬁs af Muﬁh@i@y&hn@r’fb Qﬁy one of claims 1 to 12, wherein R® is

I[ gn 4?2)2 %%teéqﬁr}zlosp%ctﬁ, I o5 ﬁﬁfﬁ%&gjo fstinglogt gnyb gxazolyl, pyridyl, pyrimidinyl and

t et rahygraingy,shidi letare £y idingpinesnpstitutadiod sybsbtucdd Or @nepivo ol thece2regisisoyted C
aci d

[34(9) Fom feoup St AL T 52X M08 MR Far gy b sy it A nIUo8 Ty Csheny 1]
- am de all®xyr ¢yfanmdrydml=@ﬂ 7 fpﬂyyh dim élsz-ocfalpbﬂixy Ilmtdaz@lvhl phenylsulfanyl and phenyl,

[ 34(S) ~Zig 191' ”[%E éd - Qe by Hllogen.
tet rah;dr gjﬁb{&q i enyl1 aem e, 055 5- et hyl - pyri di ne- 2- carboxylic

acid

[34(S) - 2- aIr1n4 O@q@p@nﬁa%%}a ag)é(?r&mg to any oﬁee g cﬁa&/ndr Ot%yl mh(ejrie{]ﬂ 14116- %%%éfyq,enyl]

-am de,
[ 341(B) -thdE}fhibﬁlyd -bbing-uisutetitytdd 6 ketitited by obe tt@lbora hlynée Qrauys bettdédfrdm the

{%Zl ( g)h %ﬁngu ngo%{s)?s&r?%lofgc%eﬁlﬁ Maég% giloge%cg? ! ﬁOf( lkoxygtbalogen-cl 7-alkoxy,
pyr|nl@UmxnhyQPXpﬁhnym$danmd@¢pﬁﬂuﬂano pyrldlne 2 carboxylic acid
[34(S)-2-am no-1, 4-di net hyl- 6- oxo-1, 4,5, 6-tetrahydropyri m di n-4-y1) - phenyl]
-am de, 5-hydroxymethyl -pyridi ne-2-carboxylic acid

[ 34(S) - 2- ams NCorpdimds BBk G- R¥Gdhgho ﬁnﬁone of claims 1 to 14, wherein R” is
tetrah dro rimdin-4-yl)-phenyl] -am de, N-

[34(S) 0-1, 4-di net hy1- 6- oxo-1, 4, 5, 6- tetrahydro-pyrinidin-4-y1)-pheny1
] -4- et hyI benzam de, WO 2010/ 128058PCT/ EP2010/ 056055 -118- N-

[ 34(S)-2-am no-1, 4-di net hyl- 6- oxo-1, 4,5, 6-tetrahydro-pyrimdin-4-yl)-phenyl
] - 4txhl or obbenZampalmds of formula I according to claim 1, wherein

X i1sCHorN;
R' is sclected from the group consisting of hydrogen, Cs-alkyl and benzyl;
R” s hydrogen or C,s-alkyl;
R’ is hydrogen or C;-alkyl;
20 or R” and R” together with the C atom they are attached to form a Cs_5-cycloalkyl ring;
R* is C -alkyl or Css-cycloalkyl;

R’ is selected from the group consisting of hydrogen, C;s-alkyl, halogen, cyano and C;.-
alkoxy;

R®  is aryl or heteroaryl, said aryl or heteroaryl being unsubstituted or substituted by one, two
25 or three groups selected from the group consisting of C;.7-alkyl, halogen, halogen-C, ;-
alkyl, C;7-alkoxy, halogen-C;_s-alkoxy, cyano, hydroxy-C,.;-alkyl, oxo and phenyl; and

R’ is hydrogen;



N-

[ 34(S)-2-am no-1, 4-di net hyl- 6- oxo-1, 4,5, 6-tetrahydro-pyrimdin-4-yl)-phenyl

] - 6- chl orwoizetnizewmsi de, 5 5-chl oro-pyri m di ne- 2- car boxyPCT/ERee10/056055

[ 34(S)-2-am no-1, 4-di net hyl- 6- oxo-1, 4,5, 6-tetrahydropyri m di n-4-y1) - phenyl]

-am de, 1-nethyl-6-o0xo-1, 6-di hydro-pyrildazi ne-3-carboxylic acid

[ 34(S)-2-am no- 1, 4-di net hyl- 6- oxol, 4, 5, 6-tetrahydro-pyrimdin-4-yl)-phenyl]
-am de, h | c acid

[34(S) Oi%fé%%%(%g%wﬁ S‘Z—ce %B% éﬁloxo ,4,5,6-tetrahydro- 10

pyrimdin-4-yl)- phenyl] am de, 6- oxo 1 6- di hydro pyri dazi ne- 3- car boxylic

acid [34(8) 2-am no-1, 4-di net hyl- 6-oxo-1, 4

t et r ahydr o-gyempetnds of formulnledpgar Iwﬁowéalm& ﬁ@lﬁﬁyqi frpy the Rrrap ZoBHtE®GS i ¢

aci d

[ 34(S) - 2- ahi-ASthy-AhiaphreeyRraake 24143 4(B-1apnanl tdspshy nt-8rer! 4-39) - pheny1]

-am de tetﬂﬁlyﬁroclbyrﬁm@npzy@@zpmﬁyq—aﬁﬁaéqoxyI ic acid

[ 34(5S ) 52?\lﬁloror][810phenecg car%o;Yy]hc ZrStih B (:(LS) 2- al‘mnot ?t 'f m%&&?g xoniI é(lj 5 %-tetr!hji)droo henyl]

-am-de
[34( S) p&rlandlnd—ﬂl)w@hchyﬂaamgd;b 6- oxo-1, 4,5, 6-t et rahydr o- pyri m di n- 4- yl)-phenyl

- f
L SR ..
pyri m d@tmd@mﬂméﬁyﬂ-]ﬂ)anhea@ aHH@QaI or o- pyri di ne- 2 carboxylic acid
[34() 25 Ay ozl abekyfic @6 {1(¢8)3- kB L1 AGKALBAY-bD-01415, droikhybbeny 1]

Ioro p ne- 2-car boxyl Ic acid
) ohts
n](%) -pfrl S AD RO EsRE: 6- oxo- 1, 4, 5, 6- t et r ahydr opyri mi di n- 4- y1) - pheny1]

- am de2 42Blnzibtlmsdtdxykol@Wdadjdigl-léa@d{b@&)&l—z&m&ﬁl IM-dimethyl-6-oxo0-1,4,5,6-tetrahydro-
[34(S) Yik- 6-0x0-1, 4,5, 6-tetrahydropyrim di n- 4- y1) - phenyl]
-am de pyg%n}fillfl %DBB gf df car boxyl i c acid '

[34(9) -32mah1wht§0&amled$ mﬂohyﬂw&cwbr@)ﬂanmq-éﬂr@mmybpmrﬂ,éLiS 1o-t4trghiydrgpheny 1]

-am de car boxyl | C aC| d
[341( - -g%ahgﬂi’l %Méﬂﬂwleaﬁild% 6- 0x0- 1, 6- tetrathdr 0-

pyr 15 di rdmaphyl= l%gyrggqlc-énqaa@xyﬂc acid [3 ((S) 2-amino-1,4 dlrnethyl 6-ox0-1,4,5,6-

[34( S) ?é}r@%pr}ﬂpuﬂfdﬁj -EA)phknfH-@xadd, 4, 5, 6-tetrahydro-pyrim di n-4-yl)-phenyl
-ni co

[ 34(S) - Em%laylﬁpzﬁiaa%lﬁﬁﬁﬂ%oxa% aqid 34T UigRy BT PR 1 421) - pheny

]- benzamajhgdrosm}rtmmrthy[)qrhmyl]amldh 2- et hyl - pyri m di ne-5-carboxylic acid
34(S

[yrl(m)c]it%1 %@%} ﬁrl&llh?'? &¥ﬂod421119§8di3 %@526&}11% a%)ég%&/ér%g Zines%. tér%oxyl ic acid
[34%05) i@raélwﬂﬁ@opﬂlm:dm -freDhyenglleadal, 4, 5, 6-

tetr ah)Sdélﬁo@yﬂ}}rm&Lﬁcé}b&@hc%W%Sﬁ@aﬁ'ﬁm 1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-

pyrimidin-4-yl)-phenyl]-amide,

5-trifluoromethyl-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-ox0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide,
25  5-methyl-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-phenyl]-amide,
pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-ox0-1,4,5,6-tetrahydro-pyrimidin-4-
yl)-phenyl]-amide,
5-methoxy-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
30 pyrimidin-4-yl)-phenyl]-amide,
5-cyano-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-phenyl]-amide,
5-hydroxymethyl-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4-dimethyl-6-ox0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-phenyl]-amide,
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5-di f | uor omret hoxy- pyri di ne- 2- car boxylic acid

[34(S)-2-ami no-1,4,5,5-tetranmet hyl-6-ebkd- 20
1,4,5,6-tetrahydro-pyrimdin-4-yl)-4-fluoro-phenyl]-am de,

S h%Xé@ll(% r#(}gliiq% %cqg%%@f&yalc af [ﬁa(ik =2-aming-1,4 555 éetrarnethyl -6-ox0-1,4,5,6-

[34(S) - rame -6~ 0X0-
tetr ah;t@traiilyélsﬁﬂvmmllldmétyj,bﬂ)henylﬂiauoday phenyl] am de,
3- met hyl iyl ﬁhﬁﬁlﬁ g(}ﬁ&lﬁ@éyéa%‘oxﬁﬁ& deid [3 ((R 24ar%11n8 1,4,5,5-tetramethyl-6-oxo-

[3 (S)Zamno- 5-tetra

t et r ahylef->0p gt hHEs-AY Mgy 4ivl)rn>11ir@v8 aﬁH@fhyl] am de, 25

5-chy Ortﬁheﬂd‘[QB%]gyﬂ’@n@"-Wo@f%Qi&Mé hdid BE(@R)- 2-arn1no 1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-

[ 34(S) é% d %i) i nﬁaﬂﬁ& -oxo-1, 4, 5, 6-

t et r ahydF B@prli’m% -y henyldy _pheny1] - ani de,

5- chl oB3eCpsti@pihenid)-pardhox-2Hdacbaxglicacid [3-((R)-2-amino-1,4,5,5-tetramethyl-6-o0xo-
34(S 2 -1 4,5, 6-

'Eetﬁa%]ydrg%]ﬁg@a}#dgj ﬁyi?fd% H?BEIII) %ggnﬁeﬁ 1] - am de,

3- f | uorlomptyi- WW@@$ﬁ@ngy1@ agid IB-((S)- 2-arn1n0 1,4,5 5-tetrarnethyl 6-0x0-1,4,5,6-

[ 34(S) *t@tra%%ﬂbop&nﬂldﬁy 5? yi)f‘éli Hﬁé%tlméill 1‘]3 aﬁﬁ@e 1,4,5,6- 30

fl
tSEE)LZ.E&?g gz}rjlpjg] hgyl-eérrl%g(grqaﬁbq%gz 1gjaci Se rE%IS) 2- armng 1,4,5,5-tetramethyl-6-oxo-

E 3f1( s% -124, a,mtaeahydlab -Byrimided- néymiﬂlyl&ro@plﬁmﬂ;lanﬁd&, g-

etr a IR uor o- -a

Lt R S LR PR s
[34(9) —p&rlamillnél—ﬁtl)4 -hyddepbtmdrenthiel- 6- oxo- 1, 4, 5, 6-

t et {ahyd, %_WBJ; - -ca %)hcﬂac dyﬁog@ P Q%WOJ'I 4?5[@ %‘?ram’é‘ﬁlyl 6-0x0-1,4,5,6-

net hyl -
[34( S) -tgraé'lbfiili@opﬂlmldgl $Yi)e<{ ﬂm@rm?mylém@e 1, 4,5, 6-

Eet r ?E)ﬁdﬁl@mpyﬂﬁd(?h@hélﬂ%a%%}(yﬂc 5&1?1193“ ({SE)}ZQJBMM) 'lm,gﬂetramethyl 6-0x0-1,4,5,6-
ne | C

r.box
[ 34(S) Yegr Wopﬂmﬁl gl- %XD o H’JP;?EY aa%e 1, 4,5, 6-
t et r ah)dehﬁumy)lfnethodwm’yﬁdy&)}éarbd)Xylrchtcmlf[GF‘(Y&)]-E-anmd%l 4 5Vﬁetrarnethyl—6-oxo-

8 /EP2010/ Q 6 net Ao yri di ne-2-carboxylic acid
(S) Lg!ssam nohy 10 rya)rret%%mio %hen%g afygfgS 6-
t et r ah;ﬁdm@thpyy-pmldnc@&ayuoyyhc heid cBMGSpﬂeWnp -lathb detetramethyl-6-0x0-1,4,5,6-
5>-fl uort&ra@lgﬂfodﬁﬁﬁmamc@ grt)oll(l’l{lbt% hgl] -amide,

[3-((9)-2 erarre 6- 0X0-
t et r ahydmethylpyridipg-A-cacbpxyliqaiq L?o @)ﬁr?érﬁyqjl %ﬁd@trar@ethyl 6-0x0-1,4,5,6-
5 CyanQetEahryﬂﬂi rlrﬁldﬁm?gwhuﬁr o3Hedyl]- arnlde
- ¢z~ alm No:
t eté ah d?z% rﬂﬁﬁﬁlﬁﬁnﬁ§4ﬂ}é§x)ﬁfc FF@B%%(%#& ]aﬁ,gdi-tetramethyl 6-oxo-1,4,5,6-

5- et hyétfal@dvoalzwirmdﬁhéad)b@ﬂybnoepl&ny@-armde
[3-((Ss gnad az}ncfzd'z% 2 ﬁr{ﬁj éj §henr?q_l_%’445 ? arnetlgll 6I oxo51,4,5

tetrahydro p e- 2- cal’%oxyl iC
aci d [3et(a(hg§lmzp3amu|dm4-y ﬂgomheayﬂé{%ydeﬁ oxo-1, 4, 5, 6- t et r ahydr o-

3-fluoro-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-0xo0-1,4,5,6-

30 tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide,
5-phenyl-oxazole-4-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide,
5-trifluoromethyl-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-0xo0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide,

35 1-methyl-1H-imidazole-2-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide,
I-methyl-1H-imidazole-4-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-oxo0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-4-fluoro-phenyl]-amide,



10 pyrim din-4-yl)-4-fluoro-phenyl]-am de,
3-chloro-5-trifluoronethyl-pyridine-2-carboxylic acid

[ 3- ((S) - 2wvarmmor)s4, 5, 5-t et ranet hy1- 6- PCT/EP2010/056055
0x0-1, 4,5, 6-tetrahydro-pyrimdin-4-yl)-4-fluoro-phenyl]-am de,

6-chl oro-3-trifluoronethyl - pyridine-2-KK8boxylic acid

[3-((8) 2-amno-1, 4,5, 5- tetrarrethyl 6-

0xo- % l%bt?lo bg[a &j}{gﬁ (ja oxPI 9&18 éf’ ((,(ﬁyb aﬁn 01 o 5§h§£}¥ét11yl- %81 41 ? 6-

6- chl oro T da box R T
[ 3- ((S)tet@iladﬁOﬁWlnldllﬁ4J31)t‘bﬂnan®eph¢91H@m)&fo1 4,5, 6- tetrahydro pyrim di n-4-y1)

-4-11 U%rf’?uc% 1&ine%a9€oxy%cqbfd| [9%(&?”?51%{1% ﬂtr'"s?l{eﬂ% ?6? abboxylsic acid
[3-((S)-2-anmino-1 etrg ro-pyrimdin-4-y1)
-4-f1 ué?téﬁilﬁﬁ@nslﬂ]mléfﬁ ﬂ@ﬂ) ‘!sﬂéﬁnowlt?nbl}tanaﬁi%e 2-carboxylic acid

[ 3- ({ Rs= c%aa@:p@ﬁdﬁelze@zyd adid43 Q(SYEL- Mtikobt, 5 F- thtrdmSthr-6-8R0-1,4,5,6-

XY
;g;t {jah¥9[ra?1y81yorll)yrﬂmlldlr}1£ )? ﬁog‘ol 1%11%51391] %pn?de}/l ] -am de, pyridine- 2-car boxylic

[ 3- (( R5-2ethyi- rsme&oleyﬁlcmdoyxﬁho@ccﬂ iBed(B) 1-a6rok 0,415, SH Frabuctietl-vadwpdt 85y mi di n- 4-

1)-4- d di ne- 2-carboxylic acid
%/3)((8)&%%3&02@% ﬁg}\ ﬁﬂu?rﬁé@ﬁﬁgﬁf%&% I - 6- oxo01, 4X% I6 tetlrahydro pyrim
di n- 4- m)lzqéfhéwrb]oxa @Féd [32 8%2&19111@@13 4o§/6rt@rirmetmzlcﬁammkgﬂl,ﬁ e-teirghpidro-

[5-{d S)pygﬁﬁdqhmylpéﬁlggrg%ql% BnRio-1, 4,5, 6-tetrahydropyrimdin-4-yl1)-2-fluo
E g- F?g&y ]%{g‘-r%‘glf&lo&orget O;;g;{rlrdg{?:;? Iﬁn oéyl%)%?dloéﬁ(%)c%%%ngo 1,4,5,5-tetramethyl-6-

t et r ahyeto O QY Bitbiratiydratpyriddn- alylpmmpfbepheh]y}]amld@, _ _ .
oyr i o R TRG ai  Bgp ics L B Bt 415 SRt L 4
N- R1S) -020-lahd peetrahydei-hyrim@lin-dxb)-4- o ts-plEnytletmidérydr o- | ' H- spi ro[ i ndene- 1, 4'
I’\Ifjéflﬂs;né;&ﬂerleﬁzLﬂyf 'aﬂﬂ)}r{iiﬁlél,% f@a{rp(%?@rélggﬁéﬁ ('gse?t a%nngr 6415 SI:It_egrarlnretO (? 301, 4
- pyr i mildhap=terghyyiro- 53511(112111242’1)r41ﬂiupt90191@11§ﬂfﬁ@%99,- pyri di ne- 2-car boxam de, and

35 1- dlﬂuorornethyl-lH- %azole -3-carboxylic a01d [3- ((S? -amino-1,4,5 5-tetrarnethyl 6-0x0-
N-RLS) - 5 rahydro-1' H spi ro[i ndene- 1, 4'

t
N it s e o et By T HE o s boxarm dor or
phar na@edﬂoroqiyrmlm@eabé@l& ashd [BS((R}‘%EJ‘aﬁﬁlflo 5-DéRr 1001 12806 8FCH, 0xB2104,6/6056055
uf a fure of conpounds of fornmula | as

d éfzéb ne éetrahyéﬁoé? y/r%% i,rdl y@h %}l%rco ehenX Wprises
pyridine-2-carboxylic acid [3- ((R) 2-amino-5- hydroxy- 1,4-dimethyl-6-ox0-1,4,5,6-tetrahydro-

pyrimidin-4-yl)-4-fluoro-phenyl]-amide,
5-chloro-pyridine-2-carboxylic acid [3-((S)-2-amino-1-cyclopropylmethyl-4-methyl-6-oxo-
1,4,5,6-tetrahydro-pyrimidin-4-yl)-phenyl]-amide,

25  5-chloro-pyridine-2-carboxylic acid [5-((S)-2-amino-1,4-dimethyl-6-0x0-1,4,5,6-tetrahydro-
pyrimidin-4-yl)-2-fluoro-phenyl]-amide,
5-chloro-pyridine-2-carboxylic acid [3-((S)-2-amino-1,4,5,5-tetramethyl-6-0xo0-1,4,5,6-
tetrahydro-pyrimidin-4-yl)-4-chloro-phenyl]-amide,
N-[(1S)-2"-amino-1"-methyl-6'-0x0-2,3,5',6'-tetrahydro-1'H-spiro[ indene-1,4"-pyrimidin]-6-yl]-5-

30 chloropyridine-2-carboxamide,
N-[(1S)-2"-amino-1"-methyl-6'-0x0-2,3,5',6'-tetrahydro-1'H-spiro[ indene-1,4"-pyrimidin]-6-
yl]pyridine-2-carboxamide,
N-[(1S)-2"-amino-1'-methyl-6'-0x0-2,3,5',6"-tetrahydro-1'H-spiro[ indene-1,4"-pyrimidin]-6-yl]- 5-
(2,2,2-trifluoro-ethoxy)-pyridine-2-carboxamide, and

35  N-[(1S)-2'-amino-1"-methyl-6-0x0-2,3,5',6'-tetrahydro-1'H-spiro[ indene-1,4"-pyrimidin]-6-yl]-3-
trifluoromethyl-pyridine-2-carboxamide,

or pharmaceutically acceptable salts thereof.



a) reacting an amne of the formula Il El | BocHANO | IR N-, AR3lI R
S5wherein X, Rl to R5 and R7 are as defined in claim1l and Boc is the
prot ecti rgogooumsdsert - but yl oxycar bonyl, with a car boxylpca/Ezesid/osdoss he

formula I'll REOH I O wherein R6 is as defined in claim1, in the
presence of a coupling reagent under blgic conditions to obtain a conpound
of the formula IV RL 1 BocHNNC),, | IIR

18. A process for the manufacture of compounds of formula I as defined in claim 1, which

Proccess COl’IlpI'iSGS

a) reacting an amine of the formula II

11

2

5 wherein X, R' to R’ and R” are as defined in claim 1 and Boc is the protecting group tert-

butyloxycarbonyl, with a carboxylic acid of the formula III

R\”/OH m

2

wherein R® is as defined in claim 1, in the presence of a coupling reagent under basic

conditions to obtain a compound of the formula IV

BocHN N O

R v

10 »

and deprotecting the compound of formula I'V with the help of a mineral acid to obtain the

compound of formula I

R



and deprotecting the conpound of fornula IV with the help of a mneral acid
to obtain the conmpound of fornmula I WO 2010/ 128058PCT/ EP2010/ 056055

wher ei n XvendioR284s8 R7 are as defined in claiml1l. 1ecTRP20s0AE@®EE | cal
conpositions conprising a conpound of fornmula | according to any one of
clains 1 to 17 and a pharnaceutical | y-lReept abl e carrier and/or adjuvant.
520. Conpounds of fornmula | according to any one of clains 1 to 17 for use
as nedi canments. 21. Conpounds of fogfula | according to claim20 for
use as nedicaments for the treatnent or prevention of diseases which are
associated with inhibition of BACERNact iMityO 22. Conpounds of fornula
| according to claim 18 for use as ne |ca nts,for the treatnent or
prevention of diabetes, particularly type Rabetes. 1023. A nethod for
the treatment of diseases which are assde wi th {he inhibition of BACE
2 activity, particularly for t e 2 di abetes, which nethod
conpri ses adm ni stering aRfher ical\ly actlve anount of a conpound of
formula | according to any on |ai R’ o 17 to a human being or

ani mal . 24. The use of @ ounls of fornula I according to any one
of clainms 1 to 17 for the 15 preparation of nedi canents for the treatnent
or prevention of diseases which are associated with the inhibition of BACE2
activity. wherci?R and!Re 9 RE aRCHUcHLADint Qail BI M 24 for the preparation of

nmedi caments for the treatment or prevention of diabetes, particularly type

2 diabetes. 19. Phalrrnaceu(tslcal-[:rol(r:"rlplogllxcllglqst éo%]pr?s?ngha? goenlllglou%?{fo?rfoerm% a f accgrdlng to any

one of claims 1 to 17 and a pharmaceutically acceptable carrier and/or adjuvant.

5 20. Compounds of formula I according to any one of claims 1 to 17 for use as medicaments.

21. Compounds of formula I according to claim 20 for use as medicaments for the

treatment or prevention of diseases which are associated with inhibition of BACE2 activity.

22. Compounds of formula I according to claim 18 for use as medicaments for the

treatment or prevention of diabetes, particularly type 2 diabetes.

10 23. A method for the treatment of diseases which are associated with the inhibition of
BACE 2 activity, particularly for the treatment of type 2 diabetes, which method comprises
administering a therapeutically active amount of a compound of formula I according to any one

of claims 1 to 17 to a human being or animal.
24. The use of compounds of formula I according to any one of claims 1 to 17 for the
15 preparation of medicaments for the treatment or prevention of diseases which are associated with

the inhibition of BACE2 activity.

25. The use according to claim 24 for the preparation of medicaments for the treatment or

prevention of diabetes, particularly type 2 diabetes.

26. The invention as herein before defined.

20 ok ok



