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WO 2007/ 145570 PCT/ SE2007/ 000573 1 NEW COVPOUNDS 319

The present invention relates to novel conpounds,
woOhei7ri4f1ar maceut i cal conpositions. In additi 8aT/SE®7/000573

present invention relates to therapeutic nmethods for

the treatnent and/or s prevention of A(3-rel ated

pat hol ogi es such as Downs syndronme and O-anyl oi d

angi opat hy, such as but not limted to cerebra

anyl oi d angi opat hy, hereditary cerebral henorrhage,

j ssociated with cognitive inpairnment, such
NF&QW%@@SSM% ed to MCI ("mld cognitive :
i mpai rnment”), Al zhei ner D sease, nenory | oss,
ThépieSdtl iranilaf fefids 1S HRY f RR: helher
d%sease, %euygdegenerat?%ﬁmggg%?%gﬁggﬂa%% lﬁﬁ%ég(gg%nﬁln
additiers thepragninnyensionuelatds toeherepantic deteds fa thevetandbrtand/or
i~a 0 ] ascul ar d degenerati origin,,
pre R o A s els BB ARG S o Womi ot g Ervito ] aniopatny,
suchsis bufi it Eichited tdcdrevrki ans0s1d Sngiblh A BredAr9 SERBAI N&norrhage,
d.sggﬁanucle r pal sy, or cortical basal de eneratlon.‘15
ISPISER SPOGRIPATTIM §gnithyg émpaiphensyel a8 bus neijaiteskio dCI (“mild
cognétRRtiinbhiade@nd Al SRl LaSRRCE hAY
02gl’rila_lvel(,-segrg?ase ac?ﬁ%?%ﬁﬁ%%ﬁ%ﬁ%?%%g%hgﬁfgﬁT%@%gnﬂPﬁ
asseqiatedwith Adgpimyrahisease, neirodepe®@atidi ashaized with diseak®9Rich as
r v 11999) -secretase i s al.so known
Al78her ARBAR or Bhme Bl jnodRDderadyi 3 ST Videra e Spgepgrative
origin tpee-Adfleemantia) gerﬂemﬁﬁntiaaﬂﬁ‘r‘d)en{eﬂa@mcé%w with ParldiR38%

disor nenagsin-z %ﬁigaet al., 20 20003. BACE, was
T AT Q& 7SS SERTARCIEaR DHBEST CoFticak basal degpreationppr oaches
such as EST database analysis (Hussain et al. 1999);
expression cloning (Vassar et al. 1999);
identification of human honol ogs from public databases
Badkk: U%'gg%&gqﬂe&iofl egans proteins (Yan et al. 1999)
and Trnalty utrfrzing an inhibitor to purify the

Sevprabpg@iups havefddntifed akdl i@b1fted bspanthd pBteidhses ﬁ%@ﬁﬁveﬁrﬁd&tase
ng three different experinental

five_graups enpl oyi
actigtn(HiissHe &t 3ls rlTB%%l ﬁ%eft He2Q09e Xen £1. et P¥h Sothatchal SEX98 and
, [ r-on se t hat ..BAl is.a -
VST O, 03, Q0 SRS B2 B 1)
Beté siteeARR Cleavingd@iGy 0 BSACEFR&4daf 26 al. U 999) oRata 83§1—Q‘|@I§in etal.,

4 00 d 5, 744, 346, EP855444, US 6, 319, 689,
2000}, 456 35 Heniid it pimbms pb Sy pimen b aTaThssich as BST
: ) 479 ]
I 00803 WOL! S060, O 6 A5 BE8 [V DAL g

identifigatipne of hymap hpwplogn fibmkwble databases pitotdictad Eeelegdre proteins
i:Sting. of,. 2007/ 145570.

(Yaf%@cf_l_ #g%ggg%%gﬁﬂlg&é 19i 1b1‘}{)\fo to lg)uc%li%r %hespsrotce)ln from human brain

(Sinba et al. 1999). Thus, five groups employing three different experimental approaches

led to the identification of the same enzyme, making a strong case that BACE is a -
secretase. Mention is also made of the patent literature: WO096/40885, EP871720, U.S.
Patents Nos. 5,942,400 and 5,744,346, EP855444, US 6,319,689, W099/64587,
W099/31236, EP1037977, WO00/17369, W001/23533, WO0047618, WO00/58479,
WO000/69262, WO01/00663, WO01/00665, US 6,313,268.

BACE was found to be a pepsin-like aspartic proteinase, the mature enzyme consisting of
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the NNterm nal catalytic domain, a transnenbrane

domain, and a small cytoplasm c domain. BACE has an
wopbi7mumzacti vity at pH 4.0-5.0 (Vassar et al, p€9882007/000573

and is inhibited weakly by standard pepsin inhibitors

such as pepstatin. It has been shown that the

catal ytic domain m nus theatransnenbrane and

cytoplasm c domain has activity agai nst substrate 5

peptides (Lin et al, 2000). BACE is a nenbrane bound

thet{paminap taaiglie'ddrhath, 4 GarsyBinbRsb 26faindnda SR Abd¥mic

d acll%g_ roenzyme, and i s abundantly expressed’i rain
oppgshie CRihas AR optawg REtivitt PE- &3 @r{%/ agsaeetra) 1909) and is inhibited

wehldy $9 6laRlAS B hl inMibitdrs s?ﬂﬂask}g%%@f ! lgﬁgsq?%eﬁ R bGne catalytic

rate-limting step in i'on o
domypip ngjpres the trpasotegibmane/4p8 cytoplasini doltatn lafs a8H€6] aplainst substrate

Peﬂ;tiﬂgf {%gﬁ gte%’g Og)gﬁe%&g?sl ‘?(j) %ng‘aélg /%Igﬁl{l(f tlggqe Lgysﬂtgl#l gl}ea? isses'ynt?lgs%lzed
as dpartidiynetive prbenalin®g asEis abindlafily é{ﬁ‘és@%djih(bga'iﬂ GOdR! i thought

the major constituent of the brain plaques wni ch are
to reprapent thermaden Rosesretane apdvitve andsis dpmsidesel tpbe it ratolimiting tstep in

o e S RS L B o

Alzbeinterisiliseade] @l iARR deblopRedMriRicd aPh BEAMERAY fof WrRinirs
-Secretase act|V|ty cl eaves this prot elrn et ween

. A(3
dm?%%idues Met 671 and Asp672 (numbering of 770aa
isoformof APP) to formthe N-term nus of A(3. A
second cl eavage of the peptide is associated with
AP yr gaploéd-Bpeoteio if the majdreotinanrb s befn plafeesAhigesat i de.
haod Adéhgégpégs qiaeaseQéAD is estimated to afflict
chapgsientsi ol Alsbeimer’s diseasp dop Paoamst pichki 1989). ahfdlisi a3%62 iesided
epti i.a. Al zhei ner.
p dee Remblgy fHé%be&Q@HQi\za%Q b1 agssq%ﬂﬁ%éﬁbv\fﬁ?% ?{Oﬁ%% ga[1]\7§ APP, or

isease is a progressfve déenentia In
amydeidgsécussovproteiy r Sfatectage wtieitncloivea Kdopmtd BetetSresitdues

| oj es, and neurofibrillary tangles accunul ate
Meﬁ%ﬁy ?ﬂigﬁféﬁzgmﬁﬂ?&ngw V%‘?a@r 1S|0§q>rlaq%%1¥%)rte fgmnﬁhg N—telt“Jminbe of AB.
: _ 1 0 Alzhei mer "
A SRR e S BB A A o
the 4Bgeptéde. i ncreases with age, and as the agi ng

popul ati on of the devel oped world increases, this
di sease becones a greater and greater problem 1In

AlziRdelet § 8Reds® (AD) & estiBb@td SRt FRM hhdbo bk, hé’o le worldwide
Al zhei ner' s di sease and consequently any In RUNIERS
and jseligeed ta ge theemers apnmomforat o ftenshtia PRIzkeiowe’ s dschdeds 30

' i (. ich the.nut at APP. f or a
progR e Bl v g e B e B ket in b g s
- amytad plerueshiad ceurofibrileire tanpies geoBulAd G tAé Qi The amvloid

velgping.it at an,. 2007/ 145570 PCT/ SE2007/ 000573
plaqggsezhr? ﬂgmg%éo g Iespoyysible @5&6’, motalgisalingrsgen g AlzBsimer9patients.

pertaining to transgeni c rodents

The likelihood of developing Alzheimer’s disease increases with age, and as the aging
population of the developed world increases, this disease becomes a greater and greater
problem. In addition to this, there is a familial link to Alzheimer’s disease and
consequently any individuals possessing the double mutation of APP known as the
Swedish mutation (in which the mutated APP forms a considerably improved substrate for

BACE) have a much greater chance of developing AD, and also of developing it at an
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conpri si ng APP-Swedi sh). Consequently, there is also a

strong need for developing a conpound that can be
waged/uss7a prophyl actic fashion for these indi PCUSEL®7/000573

5 The gene encoding APP is found on chronosone 21,

which is also the chronpbsone found as an extra copy

in Down's syndrone. Down's gyndrone patients tend to

acquire Al zheinmer's disease at an early age, with

al nost all those over 40 years of age show ng

ear.l:y agedrararisodds ¥ad5 ped hal U %,8(7@,89%61%ﬁniﬁ£ to trérggéﬁic rolBhtS
Comsr.st,ﬁ]o%gﬁ_t teﬂis{?e (gue to the extra copy of the APP
JEREE OEhed verishh snsprmenidn tiere igralsorn steoag seedsfor developing a
e Xt e55h : - . L ncreased
Rttt sl ke gis BTN

Al zhei ner's di sease seen in this popul ation. Thus,
in .reducin

i phi.hi g ul.,d be usef.ul
The, BHethbdtin AP RGBS oSkl 168 Siestromosome found
as guedire coBy inDawgs's $ymdiontes A OfynBloRekH BARE @A kb Xéqtu}fi
Alzfnhiou' d thgr eftore {educe, A(3 levels and | evel s of 5 .

PRIS fissassrat A qarfypgenuitihalaiost albjhoss avenheyerswinge siviing

Alginfer' 88y Mathol dp§ Si anfl .t Low th

f olr mat i onlﬁgf oadﬁigl(g?%m%i&g‘gb claéé% ngﬁilfs %%tﬂg‘%%hé Fog%es‘ﬁ%ﬁog?e cAf5a
copgof rerfekP genedamndsin thase patientsgwhieh deids tosvesdxpAs30@bf APP and

- eof kner.,, 1996, De Strooper and
thesgf AOIRRL el AR 0o D P s Hehamvalani oRfizhoimer’ discase
scawantlisgapelafior. Tie, dEbRLBIIBACEo BOReR ifredhlifRl ot
Al %d/qr rophyl axis_of A(3-rel ated pathol ogi es suth as

Z W&S@g‘ﬁaﬁ@ﬁ@gwas\gnzwxhym@mu@mi opat hy, such as
but not limted to cerebral anyl oid angi opat hy,
hereditary cerebral henorrhage, disorders associ ated

Drugp that tedyere driblaekiBYREE netividy shoule MepoldUbaetAp 1bbdl AROeids of
fa MCL (" r/gddg co}g{nl tive inpairment"), Al zheinmer D sease,

&S Hﬁr(ﬁf dhe Bratne o ¢lesvhersarhese ARy Moz orsts Hesadideosil, and thus
lowMHeF: hei B rodegener at.i associ at ed
o ey A AR W B IR0 A U iR s
invdlyig defosifiod efvfit drdragients Yegeof @86rkna¥, 1896] I XStrooper and Konig,
199%e%¢$at%vefor igin, pre-senile denentia, seni Ipe

e & Qe A Henosanicendidate der the develapareit ofxbmgsss a
trealeRCASRor HR6EHI ESh V- r_cortical
ca 1 RS §§df\/ﬁ3l %wm%ﬁfhﬁlféés #@ﬂl 3¢’ ]ngns Sypdyonge pnd B-

%)asal .degenerati on. W ef ore be Us
amy{qigh pgiep serbyps St s timoted A¢ Gereball gpoyldidangiopdtey, eefedidy

haahi bt BAES P nhi bitars such as th
éerég%ﬂlﬁ%{lf}]ﬂg%%%r ovi d%ggﬁggcggé{?%wﬂéﬁoﬂ Ve ERYRERk F‘t"% as but not
limited t@MGI4'mad cogrhifive itpaigmtdte), AenRshdrirsiSea0f, ¥ d¥@ Soss, attention
defi tivat ed man% (gr otgpﬁ to WD. 2007/ 145570 . . .
DIFOIRRY with Alrhegperidiseasrq nevadegenasptionenssociated with

diseBeEHRh A5 AlMRANTRE AR br WO HENhEILYink REL L ROLENL L Al
i nhibitors (see, ee.g.r_vwoﬁ%‘gg%mgg,g‘héﬁ%éﬁ% Pvascular and
degepgraty e oo, Prowertiessmratia, vodie/A4menis, andWRORATY £:36kiated with

Park%fggx?-’é %%;@%g,&frw%;s/i\%OSQSQnuéfg)ag :IL){a S}gf g? g’drtic\:/a\q %azs/a% gezgzgération.

It would therefore be useful to inhibit the deposition of AB and portions thereof by
inhibiting BACE through inhibitors such as the compounds provided herein.

The therapeutic potential of inhibiting the deposition of AB has motivated many groups to



10

15

20

25

US6, 245, 884, US6, 221, 667, US6, 211, 235, W002/ 02505,
W02/ 02506, W02/ 02512, s W02/ 02518, W02/ 02520,

wooZ/118264, W05/ 058311, WO05/ 097767, WO06/ 0#C%BE2007/000573

W06/ 041405, W06/ 0065204, W06/ 0065277, US2006287294,

W06/ 138265, US20050282826, US20050282825,

US20060281729, W06/ 138217, 4 WO06/ 138230, W06/ 138264,

W06/ 138265, W06/ 138266, W06/ 099379, W06/ 076284,

US20070004786, US20070004730, WO07/011833,
1sol®ifd&h1ﬁ&ﬁnz&&ciéﬁ%@@ﬂ@%&83&5to 15@3 3048388 al inhibit

wzé%g?%@ e compoun 0 e present i ﬁvlenltll%rﬁ (see,
€., ! EPO%SG%WPQQ’IM%WQ@ i&ﬁ?@hwoqeé%m. al
Wa)ojmmsb%dimws 'Wob!’ﬂ ! 6@%&%’

R0ses. y@o%z%} nvent1on E&Sﬁr/‘? 2400,

sel ecti wt@y Oi scl osure’
USkereisd.dy 2%\,@7 UB6bURRNS VBO0/0250S5] W@02/025061We 02102552,

waRb ATk oBios%0 NP i) it Whbglogp Py © "

Voo Vesoun i e OB RN,
welbdas 208 (RaolSh st (Ra0ns st RO GBL TN 096138217,
Wb EHLNWB0uI SN A6/ TGS RF008A S dsS wIRRAIEN | Y

sel ected from phenyl or a
WORY €163 84,3 HRA00Z00047 36, EHR0DTH0RK T30, SUDET/D1 1838 WG 0710 108K),

v/ P E2007/ 000573 5 Rl is
US’% peng%F%%géﬁgglgéﬁrog/&‘l% gen, cyano, nitro,
0?6 Cl1_6al kyI C2_6al kenyl , C2. 6al kynyl ,
ThCO 6al ky %{;ﬁ/ Co_6al kyl heter oagfv
% hesprgsanbHIVRIAion skow danadipiatpropesicy cowpdrkédoythe
ot@am@aﬂﬁbyta, |y Byl erocycl yl,
P RRERT. co%%%lg%q}ég%ﬁ%%cé 1mp56 8?%5%%@%8‘9%%
(S02) NR6R7 NR6( S02) R7, SCRE S02R6, OS02R6

Disclosure of the invention

Provided herein are novel compounds of structural formula I-

5

R 1
/ R,
HN\?’N/AB/
(DT (D
(R3),

(R%),
I

wherein
A is independently selected from a 5, 6 or 7 membered heterocyclic ring optionally

substituted with one or more R;

B is independently selected from a 5 or 6 membered heteroaromatic ring optionally

substituted with one or more R?,

C is independently selected from phenyl or a 5 or 6 membered heteroaromatic ring

optionally substituted with one or more R3;
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and SO3R6 wherein said Cl_6al kyl, C2_6al kenyl,
C2_6al kynyl, CO_6al kylaryl, Co.. 6al kyl heteroaryl,
wQQoBauksh C3_6cycl oal kyl , C0_6al kyl C3_6c¢ycl oal RemgE2007/000573

CO_6al kylC3_  6cycl oal kynyl and
CO_6al ky1C3. 6heterocyclyl may be optionally
substituted with one or noge D, or 10 two R1
substituents may together with the atomto which they
are attached forma cyclic or heterocyclic ring
optionally substituted with one or nore D, R2, R3 and

re i ndependently sel ected from hal ogen, cyano,

R4,
R fyip fa’ené%ly selectpdfiRiyhalogep, ayand aityd, ORSXC palkyl tislsalkenyl,
M@'& Qﬁ(yllaryl (? Ql?kﬂﬁ%i!eﬁ%gﬁr@o %MJyIQ scycloalkyl, Cy.salkylCs.

6alky C3” 6bCy
6CY6¥§)I311<9113¢3065@11@’H@aabk@ma}kynyﬁ(@@ﬂkﬂﬁl%tdimlywZNKW CONR®R’,

NSO e EoE o NIRRT B
w}l%h%ﬂng{alx@;aﬁ@alamsa;ﬁ% FZ:jh&ﬁ Ny ?%Myp@&?ﬁf{ﬁXIlyl Co.
erPRy s e sdlkgGs-gycloathyh £b 3. mybhldialh}ﬂyq?o,salkyIQ

o SRR AT UL PBEET ) (B BED BRI

mozaBseti t uted with one or nore D 20 or two R2, R3 or

t th t at t o which
o . SIS T T B0 Vi B B i
hetﬁpbymainkgwpﬁbmwlstlbﬁhﬁﬁedhwttﬂ o BbreM®re D Rs is

i ndependently sel ected from hydrogen, cyano, ORG,
Cl _6al kyl, C2_6al kenyl, 25 C2_6al kynyl, CO_6al kyl aryl

R2, @zﬁglk{g}lefg&e?fe{?%g# seﬁt‘e@ﬂ{n’% L foRed %\}&Aooﬁ HYBRS, ¢, alicyl,
Co-@tkegyl, Ky datieyngt ﬁmk@WlWhﬂo,salthOle %ﬁﬂt@mk@m&lﬂm Co.

G ER e RGeS o oyl SR
COSRR, I\H%FK(E@)WhG(@(D)Ié[ @bgRWl dsﬂzm@@mk@(@bk)w SO,R®,
yl 6cI oal ken Q0_6al k
Sog)?%g &ﬁﬁg Chezein R%}ﬁ@*; sBkdt eraeo @Yl_Cz sedlgynyl Coalkylaryl,
h
coBaaabn, UbEL RN, B0 2 R
scy@palgmyﬂ( ond Cmﬂﬁ'ﬂ%bﬂyﬂocyclms Gmdﬂyﬂy bubstiutediad ity bids otlmore D;

or Q0_6al kyl heteroaryl, C0_6al kylC3_6cycl oal kyl,
Q0 _6al kyl C3_ WO 2007/ 145570 PCT/ SE2007/ 000573 6

twoBy R} ol kabylituer@Omeatderhesw ik 1k a@ﬁﬁs}(ﬁb%’ﬂwl? they are attﬁc ed form

het.erocycl yl ., fl uoronethyl di f1 uor onet hy
a Cyt%:ﬁ?rf’falﬂ%‘%‘/r Y‘?@ﬁlﬁ g optiQnalty swskibisy widh enasmaereDhoxy,
trifluoronmethoxy, NR6R7, CONR6R7, NR6(CO R7,  CO) RG,
s .C02R6, COR6, (S02)NR6R7, NR6S02W  SO2R6, 80?6 OSO2R6
R’ ig demsmdrgly Sﬁiﬁ@teélfmnshﬁrchb@h , GahiyOR®, C&iﬁhjrlkémalkenyl

L R T LT

scyclimlkenyl, Co. salkylCs.¢cycloalkynyl, Co.salkylCs sheterocyclyl, CONR°R’, CO5RS,
COR’, SO,R® and SO;R® wherein said Cy.¢alkyl, Cy.¢alkenyl, Crealkynyl, Co.galkylaryl, Co.
salkylheteroaryl, Cy.alkylCs.scycloalkyl, Co-salkylCs.scycloalkenyl, Co.salkylCs.
scycloalkynyl, Co.salkylCs. heterocyclyl may be optionally substituted with one or more D;

D is independently selected from halogen, nitro, CN, ORS, Cr.salkyl, Cy.¢alkenyl,
Casalkynyl, Co.salkylaryl, Co-salkylheteroaryl, Co-salkylCs.¢cycloalkyl, Co.salkylCs.
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6al ky1lC3_6cycl oal kynyl or CO_6al kyl heterocyclyl may be

optionally substituted with one or nore substituents
wonadepesdent | y sel ected from hal o, nitro, cyansCTORH07/000573

Cl_6al kyl, fluoronethyl, difluoronethyl,

trifluoronethyl, fluoronethoxy, difluoronmethoxy and

trifluoromethoxy; 10 R6 andgR7 are independently

sel ected from hydrogen, Cl_6al kyl, fluoronethyl,

di fluoronmethyl, trifluoronethyl, C2_6al kenyl,

Bahily Gylal 1k W
e D s S SR

6al ky1
dlf%’ X "{%[} TorRai| QK%WOXYC@%@IWtWEWyMHWhowr
NR6R7 Rﬁ)NR@WRKIRﬁ@O TR@ I6(AHRE [ @HRBCBRO (S :1(06@ e g\?jgégpaﬁg

{ero% yclic |ng cont ai’ni’ng one -~ or
SOgR, SORdOSORA axid OB, veherainefaid Ty 200k3; Co. daﬂz@nyl;lC?ém@nyl Co.

0 1,2 f
BT o B Piop T LB ccrclibid ooty 25 grelopareCr.
6a1b5f10§16®e]loalkyﬁr_;& roe@t, saldAhekeiBcyRIye ?&?Ibe'o@ﬁgﬁglﬂyc&ﬁbgﬂﬂt&@@/ﬁh one or

es pharnmaceutical conp ons conpri sing
mogf‘c%‘r ‘émefrtﬁa\%émnémﬂksehq@d Sioeuhale alitry, crdroe ORVEr-alkylnt
fluSfonRtH L RRHEmMOhyT Hfﬂﬂ&é'}%%thés'il nﬂ&%érﬁ&h?)? %C élroFQné?htgo%rand

harnaceutlcally accept excl pi en
triffjjoresesihexy; The present invention further provi des

met hods of nodul ating activity of BACE 30 conprising

contactlng the BACE enzyne with a conmpound of fornmnula

RS hnd RQr2 mpmﬁtr;@se?@rdmleﬁyd@%&ﬁ €3 sally, MR rHLERGNT

venti on further provides nethods of treating of
ffa ]E,meltthy ﬂgwog\pthy&(};ts@lgenyb&zh@lw Cosalkypayli €nt |,
llGATREL YN, AIRIOL S EELAIL L0 MRTCEREReR o e

therapeutlcally e
wYﬂ@ﬂ#WMé,¢Q@HWﬁW@ﬂgweb@nn i nvention further provi des a
e as.a . nedicament. In

RS SRIPOY ed in for
anot he??%gg@g’{ fog? % %r Jpeabsipd 1?%?78?%‘%118 KnE CpRIAIIMEOne or more
hetgroatoind eelecedfromMNi0 acgording to fornula |, wherein A

is a 6 nenbered heterocyclic ring optionally

substituted with one or 10 nore R . In another aspect
m=0f, 1t D@ pr esent invention, there is provided conpounds

accordlng to
n=0,1,2o0r3;

p=0,1,2o0r3;
q=0,1,2o0r3;

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof.
The present invention further provides pharmaceutical compositions comprising as active
ingredient a therapeutically effective amount of a compound of formula I in association

with pharmaceutically acceptable excipients, carriers or diluents.

The present invention further provides methods of modulating activity of BACE

comprising contacting the BACE enzyme with a compound of formula I.
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formula I, wherein Bis a 6 nenbered heteroaromatic
ring. 15 In another aspect of the present invention,
wOhe7a45350 pr ovi ded conpounds according to for RUOTAE2007/000573

wherein B is a pyridyl. In another aspect of the
present invention, there is provided conpounds
according to fornmula I, wherein Bis a 5 nenbered

het eroaromatic ring. 20 In another aspect of the

present invention, there is provided conmpounds
Thapmsendiimgntien fofherprbwdds, mMHEseIf ekt gSor PRvREH§ar A? Hated

thienyl and.thiazolyl. In anothér aspect o ﬁ

Pa%&eé%m 2 pA{igR, PR IsiRg admintsteripg énthe paticsd ABstangstically effectlve
ameGR T dicHsk &ﬁd&‘%ﬁﬁqdwl al, wherein R5 is hydrogen. In

anot her aspect of the present invention, there is

provi ded conpounds according to fornula . wherein m

ect of t r.es venti on,
T B el o o 3B et feaPiatistin Bt 861
medicgmentn mis 2. WO 2007/ 145570 PCT/ SE2007/ 000573 8 In
anot her aspect of the present invention, there is
provi ded conpounds according to forrmula I, wherein Rl

In dnStHRALPBEDT tHeprafARL NGEnRR gtﬁgﬁe i@brobid€a P& o%nhs acrggrc{nbg tog

i nvention, there is provi ounds
formg],a,{uwherpm Anisesy (emnmheneé h@:ﬁrwwlmnntgf@tloﬁpmbstﬂﬁte& heth one or
moR¥i€sent invention, there is provided conpounds
according to forml a I, wherein g is 0. 10 In another
aspect of the present invention, there is provided
IIlcog;gounds g cording to formula |, wherein Cis phenyl
0L 1PE YT PET?G%HEV%WOM?@G R&)rovlde@mmde@petdungib
forthiile 1PN RGERAB s @‘&H&Ih@é}ed ﬁ?ﬁ%grohﬁhg Egé[ i ded conpounds
according to formula |, wherein I s i ndependently
sel ect ed fron1ha|ogen cyano, ORG, Cl _6al kyl and 15

o SRR OB oMU o M
fonamiaﬁheheraa@eeb pg:ﬁdylhe present invention, there is

provi ded conpounds according to fornula I, wherein C
is pyrimdyl. 20 In another aspect of the present

In ah&HEMUsh&R of ThB BFRBertInRnAN:, F8Te ﬁ%&q&é@c‘%nﬁ)%ﬁﬁcqsda{cggdmg to

formula I, wherein B is a 5 membered heteroaromatic ring.

In another aspect of the present invention, there is provided compounds according to

formula I, wherein B is selected from furyl, thieny! and thiazolyl.

In another aspect of the present invention, there is provided compounds according to

formula I, wherein R® is hydrogen.

In another aspect of the present invention, there is provided compounds according to

formula I, wherein m is 0.

In another aspect of the present invention, there is provided compounds according to

formula I, wherein m is 2.
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formula |, wherein Cis pyridyl, substituted with one
or nore R |In another aspect of the present invention,
wOher7a45350 pr ovi ded conpounds according to 25 feCcCmsE2000/000573

wherein R3 is independently sel ected from hal ogen,

cyano and OR6, and R6 is Cl_6alkyl. In another aspect

of the present invention, tRere is provided conpounds
according to forrmula I, wherein 30 Ais a 6 nenbered
heterocyclic ring; Bis a 5 or 6 nenbered

In drether agpeonfthepresanginditiodN@bie)s SiRelki E&hg&lmgb Eé&iogd?ﬁg R

nmo ;W0 2007/ 145570 PCT/ SE2007/ 00057
ﬁ”@ﬂ&?p@ﬁﬂ@%ﬁévsgégéﬁ%ed from phenyl or a 5 or 6
menbered heteroaromatic ring optionally substituted

with one or nore R3; R3 is independently selected from

In apathsgampectof drrpresoRGiny @tiod ahbrglis prodideBOGREouNIS scbRling to

' | kvl is substituted with one or nore D 5 R5
ﬁﬂﬁghﬁyﬁﬁgg@ﬁhxoD is halogen; R6 is Cl _6alkyl; m= 0;

n=20; 10 p0, 1 or 2; ¢g=0. In agogher aspegt of the
resent invention, there is provided conpounds ’
In %8@8‘6 PR of e BreseRtimgentiony there éy provigedhcimspounds aenivkrgsio

. . . ; N
forieha WEEin Cis bl Ng substituted with one or nore R ;
° is aéb nené@?ed het eroaromatic ring; Cis phenyl, or a

6 menbered heteroaromatic ring substitgtfd mﬁhhlone or
: [ . : is selecte ro al ogen
In 30 gt o oo RSP dere i Cosmpaets scoppine to

formwld I, wherein C is phenyl substituted with one or more R>,

In another aspect of the present invention, there is provided compounds according to
formula I, wherein R? is independently selected from halogen, cyano, ORS, Ci-galkyl and

OSO,R® wherein said Ci.¢alkyl is substituted with one or more D; D is halogen and R® is
Cisalkyl.

. In another aspect of the present invention, there is provided compounds according to

formula I, wherein C is pyrimidyl.

In another aspect of the present invention, there is provided compounds according to

formula I, wherein C is pyridyl, substituted with one or more R>.

In another aspect of the present invention, there is provided compounds according to

formula I, wherein R? is independently selected from halogen, cyano and OR®, and R® is
Cr-salkyl.

In another aspect of the present invention, there is provided compounds according to
formula I, wherein
A is a 6 membered heterocyclic ring;

Bis a5 or 6 membered heteroaromatic ring optionally substituted with one or more R?;
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p=1o0r 2; 25 =0. In another aspect of the present
i nvention, there is provided conpounds according to
woanimuuss7d, wherein A is a 6 nmenbered het er ocyeCT/SERG0NG00573

substituted with one or nore Rl; 30 Bis a 6 nenbered

het eroaromatic ring optionally substituted with one

R2; Cis phenyl, or a 6 nengered heteroaronmatic ring
optionally substituted with one or nore R3; a WO

2007/ 145570 PCT/ SE2007/ 000573 10 Rl is hal ogen; R2

C i indeptaigetly seRtddsraebRaiyeer 4 5 65 haloern h@t@fbagiﬁauc rEﬁ%
is hydrogen; R6 is Cl-6alkyl; meZ,

opﬁm@ﬂg,sfﬂ%umﬁedmga 0ne QJmere S 10 g=Oorl. In another aspect
R? @Jmﬂéiﬁn&rnﬁ %HEcté@ﬁ'SﬂltHa%en tct}gﬁc? ng @ [ %ﬂ%yg &k 6§8ﬁ9‘“ \%hgerem

accord I ng formula 1,” sal

sai@ C; gadkylig wbstaumimﬂl amedr oD, 4

5 ydro i m dazo[
R %,}é@%ﬂg%y’ri m di n- 8-yl ) - bi phenyl -3- 15 carbonitrile

Dihydngﬂhloride;
RS é{l 2t hoxybi phenyl -3-yl)-8-pyridin-4-yl-2,3,4,8-tet
Phiyalsh ni dazo[ 1, 5-a] pyrim din-6- amine 0.25 acetat e:

m=86{ 3
(5 Met hoxypyri di n-3-y1) phenyl ]-8-pyridin-4-yl-2,3,4,8
n= O(etrahydrmmdazo[ 1,5- a]pyrimdin-6-amne 0.25

pibc?ﬁ? Thi or ob| phenyl -3-yl)-8-pyridin-4-yl-2,3,4,8-tetr
q=dhydroi mi dazo[ 1, 5-a] pyri m di n-6- am ne 0.25 acet at e;
8-[3-(2-Fl uoropyridin-3-yl)phenyl]-8-pyridin-4-yl -
4, 8-tetrahydroi m dazo[ 1, 5-
In another aspect of the present invention, there is provided compounds according to

formula I, wherein

A is a 6 membered heterocyclic ring substituted with one or more R;
B is a 6 membered heteroaromatic ring;

C is phenyl, or a 6 membered heteroaromatic ring substituted with one or more R> ;
Rlis halogen;

R? is selected from halogen and OR®;

R®is hydrogen;

R®is Ci.ealkyl;

m=2;

n=0;

p=1lor2;

q=0.

In another aspect of the present invention, there is provided compounds according to
formula I, wherein

A is a 6 membered heterocyclic ring substituted with one or more R';

B is a 6 membered heteroaromatic ring optionally substituted with one R?;

C is phenyl, or a 6 membered heteroaromatic ring optionally substituted with one or more
R
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a] pyrimdin-6-amne 0.5 acetate;

8-(2' - Fl uoro-3' - net hoxybi phenyl - 3-yl )-8-pyridin-4-y1-2
wO200y/18537@t r ahydr oi m dazo[ 1,5- 25 a]pyri m di nP6TAR2002/000573

0. 25 acet at e;

8-(2'-Fluoro-5"-net hoxybi phenyl -3-yl)-8-pyridin-4-yl-2

, 3,4, 8-tet rahydr oi m dazo[ 1¢5- a]pyrimdin-6-am ne

0. 25 acet at e; - (6-ami no- 8- pyridin-4-yl -2, 3,4,

8-tetrahydroim dazo[ 1,5-a] pyrimdin-8-yl)-6-
R'fid hedogehj phenyl - 3-carbonitrile 0.25 acetate; 30

6- Am no- 8-pyridin-4-yl -2, 3,4, 8-tetrahydroi m dazo[ 1

R® lsshai‘]gﬁ?ﬂ m di n- 8-yl )-5- chl or obi phenyl - 3-yl

R’ iRje3Ra st RS Qd Dricet ate; WO 2007/ 145570
PCT/SE2007/OO 73 11

439h34®ea;m no- 8-pyridin-4-yl-2,3,4, 8-tetrahydroi m dazo|

51,45 rimdin-8-yl)-4- fluorobi phenyl-3-carbonitrile
R#@gﬁlﬁ%’tate -(3' -Chloro-2'-fl uorobi phenyl -3 -yl)-

R® &-@iyeaikgl;n- 4- y1- 2 3,4, 8 -tetrahydroiinidazo [ 1, 5 -

£pyr|md|n 6-am ne 0.25 acetate; 5
BePyridin-4-yl-8-[3" -(trifluoromethyl)bi phenyl-3-yl]-2

n_,0’3@141,,8 t et rahydroi m dazo[ 1, 5- a] pyri m di n-6-am ne 0.25
acet at e;

p=gL[13r2{ Met hyl sul f onyl ) bi phenyl - 3-yl]-8-pyri di n-4-yl -

q= % 8-tetrahydroi m dazo[ 1,5- a]pyrimdin-6-am ne
0. 51'acet ate; 8-(3',5'-Dichlorobi phenyl-3-yl)-8
-pyridin-4-y1-2,3,4, 8-tetrahydroi mdazo [ 1,

I 5'@?%” m'(ﬂ(}l n- 10 6-am ne 0.25 acetate;

0 Ot apApt s degresrat imsajionpheisys pravideq cauppnielagrortingito2

forma]?g’ Sa&%@?ﬂ@hg@gé@ﬁéﬂ dazo[ 1,5- a]pyrimdin-6-am ne

acet at'e;

3'-(8-ArpimnoB-pyDidim ol 35, ‘b&@frtl;alfl}’&oyin)daae[m& a]ﬂymntthry&yl) apgengl 3.
Carﬁén%ﬂea}g)@ﬁcgﬂdﬂdgazo[ 1,5-a] pyrimdin- 6-anine O.

8- (Q—Méihcﬁﬁb(ﬁhbﬁyl&ﬁ)-ﬁlpyﬁﬂﬁp&-&l-QBm s?xteﬁlah;ﬂﬂ@iﬁﬁédzoﬁ PYTyHiddin-6-
8-tetrahydroim dazof

amig é;]?ﬁaF&ta‘ien 6-am ne 0.25 acetat e;
AR g i
aPE‘-H(l -Cramine0.25 adetageyr obi phenyl - 3-yl ) - 8- pyri di n- 4-y1- 2,
8- (%fgl%oqg%gliléén?g?gﬁ)oé-pyn %Lyljz ? 4 82tetra%]y8%1m1da%[? 5-6a]§35?1rrr1]1d1n-6—
amiBe 0425 akdtatey 0- 3' - met hoxybi phenyl - 3-yl) - 8- pyri di n- 4-y1-2
8- [3'—&-I§11horop§lr%1n %h%ﬁjprhghy - (Sj%grgdm-ll—yl 2,3,4,8-tetrahydroimidazo[1,5-
alpyrimidin-6-amine 0.5 acetate;
8-(2'-Fluoro-3'-methoxybiphenyl-3-yl)-8-pyridin-4-y1-2,3,4, 8-tetrahydroimidazo[1,5-
a]pyrimidin-6-amine 0.25 acetate;
8-(2-Fluoro-5"-methoxybiphenyl-3-y1)-8-pyridin-4-y1-2,3.4, 8-tetrahydroimidazo[1,5-
a]pyrimidin-6-amine 0.25 acetate;
3'-(6-amino—8—pyridin-4-yl-2,3,4,8—tetrahydroimidazo[1,5-a]pyrimidin-8-y1)-6-
fluorobiphenyl-3-carbonitrile 0.25 acetate;
3'—(6-Amino-8-pyridin—4-y1—2,3,4,8-tetrahydroimidazo[l,5-a]pyrimidin—8-yl)-5-
chlorobiphenyl-3-yl methanesulfonate 0.5 acetate;
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a] pyrimdin-6-amne 0.25 acetat e;
8-Pyridin-4-yl-8-(3-pyrimdin-5-yl phenyl)-2, 3, 4,
w20t st1ydr oi m dazo[ 1, 5-a] pyri m di n-6- am nePQT/A8852007/000573

acetate; 25
8-[3-(5-Fl uoropyridin-3-yl)phenyl]-8-pyridin-4-yl-2,3,
4, 8-tetrahydroi m dazo[ 1, 5- a}jpyrimdin-6-amne 0.25
acetate; 3'-(6-Anm no-8-pyridin-4-yl-2,3,4,
8-tetrahydroi m dazo[ 1,5-a]pyrimdin-8-yl)-5-
3. (ﬁeaﬂmnﬁ-ﬁtpypial&nydyi& 3y4 smtahycnsﬁmhéz@[nam] n%{:}d]ﬁsgeﬁ;h?i
i g Di chl or, henl-3y|)8pyr| in-4-y1-2,3,4,8
UOKO tplhsmg}& l?ﬂnéfﬁgeoq #:pyri mi din- 30 6-anine 0.25

i oo fhen¥1u3a¥%b. DRSS tesdramidarefs

alpyrimigntbeamiap PP aiceteidazo[ 1, 5- a] pyri midi n- 6-ani ne 0. 25
7/ 14 PCT/ SE20Q7 057

S -G S os%?%ﬁ@%whegyﬁf et Sy gicgmgazpl1 5

a]pﬁ'ﬂtmdln-@katﬁilhe()mﬁd@é’t@te , 5-a] pyrimdi n-6- am ne

3-[§- :@?I(Ygﬁuﬁoawlaﬁ%nﬁ/bﬁﬁlls&pmctinrémg}ﬁ}3,88(t®rahud1yoﬁmid2zc$1,4; 8
a]pgﬁgﬁdig.la;ygﬁigg Ub@%&&tel’ 5-a] pyrimdin- 6-anm ne acet at e;

8-(8.5(-Bicklorphiphdnyt-3tylphremsidin3-yit) 3, 8 8(t2rdhydydithiddzel 1 4 Apgrehidin-
zo[ 1, 5-a rimdin-6- am ne acetate;
6- agﬂ{y(g%—% #@8 EB ms1 %xybl phenyl -3 -yl)-2, 3,4,
8-(B- @m@meﬂ‘\-yr&tmmlﬂhﬂgfl-B -w)- S%yﬁ&hﬁéqﬂjflm 3“”8 t@lfral@f{ﬂcﬂﬁldazo[l 5-
cet&a % lﬁéj 5' - Di chl or obi phenyl -
alpyyfoydigBramingUAs peofatss 't hi azol - 4- yl ) - 23,4 8 10
8- (Z'QLDﬁiﬁkﬂélﬁ%KBngﬂZ%ﬁ)lﬁ gﬂ o r}g rﬂ,?h g: ggtrd}ghx%%nﬁgfo[?g dpyrimidin-

| or obi
-amgrm(b?g@cptage,g 4, 8- tetrahydr0| m dazo [ 1,

SRR Bl Rio R Voo rBiigin 1 2@ 4 sy roimidaeal 5

alpy@midét-6aminy @Rfrackdaze] 1, 5- a] pyri m di n-6-anm ne

8*@@@%@%& F3g)- 80y Edined-Woded fhfr ey dminidage(d Sys py mishn-6-

aminél 0B-adetik; 2, 3, 4, 8-
t et r ahydr oi ni dazogl 5-a] pyri m di n- 6-am ne acet ate;

8-(%ChlompL2l- ﬂmrgblgh@@’ B 2AF-8-pyridipy-yldl, B4 B-tyirdhytasimidez&l1 By |

alp elglr;ihgérm i azoefafe’s al pyrimdin-6-amne 0.75

8- (Aé@hioat- "“methoxybiphenyl-3-yl)- -8-pyridin-4-yl-2,3,4,8- tetrahydr01m1dazo[1 5-
Iuor -fl uoro-5' nethoxyblphenyl- -yl )-8&-p

DR e 05 gt

8-Pyridin-4-yl-8- (3-pyr1m1d1n- -ylphenyl)-2,3,4,8-tetrahydroimidazo[ 1,5-a]pyrimidin-6-

amine 0.25 acetate;
8-[3-(5-F1uoropyridin—3—yl)phenyl]-8-pyridin—4-yl—2,3,4,8-tetrahydroimidazo[1,5-
a]pyrimidin-6-amine 0.25 acetate;

3'«(6-Amino-8-pyridin-4-yl-2,3,4,8-tetrahydroimidazo[ 1,5-a]pyrimidin-8-y1)-5-
methoxybiphenyl-3-yl methanesulfonate 0.25 acetate;
8—(2',5'—Dichlorobiphenyl-3-y1)-8-pyridin—4-y1—2,3,4,8-tetrahydroimidazo[1,5—a]pyrimidin-
6-amine 0.25 acetate;
8-(3'-Chloro-4'-ﬂuorobiphenyl-3-yl)—8-pyridin—4-yl-2,3,4,8—tetrahydroimidazo[l,5~

alpyrimidin-6-amine 0.25 acetate;



10

15

20

25

30

20 tetrahydroi m dazo[ 1, 5-a] pyri m di n-6-am ne 0.25
acet at e;
W@ 280704370101 0- 8- (2" - f | uor o- 3' - net hoxybi phenyl - BEYISE2007/p00573
yridin-4-yl-2,3,4,8-
t et rahydr oi m dazo[ 1, 5-a] pyri m di n-6-am ne 0. 75
acetate; 3,3-Difluoro-8-[3712
- (5-fluoropyridin-3-yl)phenyl]-8-pyridin-4-yl-2,3,4,
8- tetrahydroi m dazo[ 1, 5-a] pyri m di n-6-ai ni ne acet at e;

8- (a'r;ﬁj-m&lloroblphenyl -3-y1)-8-(3-furyl)-2,3,4,8-tetrah dromndazo[l 5- Apymmdm -6-
Di fluoro-8-(3'- nethoxyblphenyl- -yI) 8-pyridin-4-y

aml‘ﬁeza %t % 8- t et rahydroi m dazo[ 1, 5- a] pyri m di n-6-am ne
8-[3- (ﬁlﬁ@ﬁfdﬁ)&?ﬁp {y\;gagrbﬁ'ﬁﬁ) 83 24| %@FﬁSﬁH{k%z%f]hgé%@gﬁmidin-

accept abl’'e sal or’ solvate of” a sa
6-appinerstats r aspect of the present invention, there is

8- (Q'Y@ﬁé%n%oﬁﬁﬁ&%%% & ff%{ d )393 L{ g—tetra%ydronglijiazo[l -aﬁpynm1d1n—6-
amﬁ;e&caatfel uor o- 8- [3 (5 Chl or o- 2-f [ uor opyri di n- 3-yl ) pheny
- 8- di n 4, 8- tetrahydroim dazo]
8'(5‘]%“%\%&# W%‘?Wg@ha?ﬁ eV Dre Svb-totranaroiptdazollsSatpyrimidin-6-
amﬁ?gaéaagoow 000573 13
3-Di f1 uor o- 8- gyrl di n-4-yl - 8- (3-pyrin di n-5-yl phenyl)

8- (3é -Dichigobiphenahydies-(R-twthyl-1.8; thizolad-ph)+2, 34,84 n- 6- ami ne

teu@ﬁy%%h?‘l’lazo o g]pfyimflqlﬁ-graomlge F4Puor opyri di n-3-yl ) pheny
8-(3' }5——Bicmjmobiphmﬂfl—3 Y1) 2R-B-thien§1)-2, 84 B&B&‘ﬂfyﬁtdﬁ‘nﬂﬁ%&{h 5-alpyrimidin-6-
A c%%xt?y“ m di n- 6- am ne acetate

§‘§ fuoro-8-(2',6-difluoro-3 rrethoxyblphenyl 3-yl)
8-[3-82-Piot by Hidsh: y&bﬁheﬁym% -thx%h{z ?b}é‘i{ QEéHaﬂ%BImldazo[l 5-

1,5-a] pyrim di n-6-am ne aceta
a]PyEinfdrl‘Eréra@lseff&taﬁ@,uoro 3- (5- et hoxypyri di n- 3-yl ) phenyl ]

3 3'1§[ﬂ9¥{ Ol ﬁﬁ‘-lraé(tﬂoé/pgrﬁ]éfﬁléﬁ ﬁl)éh%tg% I'éy yél%m 4—y?§%[4 8-
tetr@l;;@h%rﬁdauo[rlgﬁ-@lgyﬁmm1Mraﬂﬁw aclﬁl:amez 4-yl) - 8 [3

33y oo st ARG i Gpvrdin-driach .-
tetr&xyl'&rch[ﬂéﬁdakémg' %p&&hf&n&l@fa%ﬂﬂé b.95 Qedary) ) - 8- (3-pyrim din-5
3 3t%ﬁ\g%rﬁ;%%ﬂmraéz@{e@om@pbwﬂ-my@ -Brp@ridinidag:2, a3, 3
tetr%@gg}}#mfg%ﬁ£L£]§§r§1n{5%-ggﬁﬁ)é/ 63 Iacne_taéyI ) phenyl ] 8- pyrl di

3,31 uflu@basd@bilnord 82 afethosylipiatyl- Byt SIF i@RI400 -2?_;2%}8&12 e; I itS
y acceptable sa

) t
teu@%@é?@%a?[?gdﬁg IBI%H? gkglgche% IP1‘E:§|%’é‘?>f Sone conpounds
3,3-0fifl626 B35 Uiy Fiames- §Dﬁ{e%9% 9% £gd/ or

q Qnetric 1soneric centres |séﬁers) and
tetrghyydyoamidgze] b, Scalpreringidin o-atring acetate; anrd/ent i on enconpasses

2 e e o B s B R TRt dvdrs .5
alpyrimidin-6-amine 1.25 acetate;

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof.

In another aspect of the present invention, there is provided compounds according to
formula I, said compounds being:
3,3-Diﬂuoro—8-[3-(5-Chloro—2-ﬂuoropyridin-3—yl)phenyl]-8-pyridin-4-y1—2,3,4,8—

tetrahydroimidazo[1,5-a]pyrimidin-6-amine acetate;



20 The present invention relates to the use of
conpounds of fornula |I as hereinbefore defined as
worbd7/1ass7bo0 the salts thereof. Salts for use i RCT/SE2007/000573
phar maceuti cal conpositions will be pharmaceutically
acceptable salts, but other salts may be useful in the
production of the conpoundg3of formula I. 25 It is to
be understood that the present invention relates to
any and all tautoneric fornms of the conpounds of
3,3ttt oa8-byridinApd B Bspyfmitiines- UERA-0D, ATRR IR, SRRIBS 1 5-
medi a%ents. I n some enbodi nents, the 30 pr ésent ‘
ﬂpyﬂg%ﬁ?idﬁmﬁ?8V$ﬂ%s conpounds of formula I, or
3,3 BRCE -6l (9GS SauE aner kN
Vi Vo- hydﬁ)l y%gb%l(e pr RS AR %'?h%e:%'fé BYATELE 04 b
tetralaerirointidarobl. 5-rlpy s ondin V@EN0ZetE570 PCT/ SE2007/ 000573

. . h . oV
B e R S RS VX VR
tetrhlgrdréimedezof105-alpyim@lieBtintige addtahd; 3- r el at ed pat hol ogy.

la . sone ther. enbodi nents, the A(3-rel ated
33 H%'i%sg‘b‘ﬂh%orﬁ?mﬁsm§t§?ﬁ’a’f%ﬁél}l-3aylmﬂ§ﬁylﬂ18'rmfriémg‘ﬂ1yb&,812ﬂy8-

totrSRjcRblEniaz MY At ARG BRAIN 0 sheLgd] Lar v cerebral

henorr hage, "a "di sorder associated With 5 cognitive
3,3 R uprerfeti {luavupyridinityd)- 8 Hg (- fliarepyridiaB sybphény)]-2,3,4,8-

| F | S 2 . r | oss, attention deficit

muélnptgﬁg&% é%@ggﬁggﬂﬁggﬂmﬁﬁzheiner di sease,
3,3fmﬂumdégéﬁﬂucabp}@hlin-a%)@(ﬁpﬁﬁni&iﬂ—ﬁy?héﬁﬂ}-i@[4,Eﬂi sease,
tet%gr nt L(%?oﬂ};n xed vascul ar origin, denentia of

3 g"ﬁ%‘i‘ PN - gPygniin-fraging and ¢ denentia, senile
3,30 f1RdYhisa;3-@aARAG: ' igtfyri A K HS0e S

diseaséﬁ[agogresgﬁzgégﬁﬁygﬂﬁgyﬁgﬁgghIg§§%?gé%%ticm
tetrahydegimislagel Sr@pyrmidin6-aminsamemteebodi nent s, t he

' i an,. vide se. of c ounds of formula

o o B BIP - SRRl SO ez of o s et

I n vivo-hydrol ysabl e precursors thereof, in the
&)qynufactiﬁgfof gedi%anent for the treatnent or _

5 CPRIPAK %‘im‘ﬁét maY PaYePTeqEsnis Sepigtsand/or geaganttic isomeric
cenfirésr(Ehgnd ZNBaES it i S .0g] es

inéFude such gg??%f%gaggeééﬁgﬁgﬁgﬁ%ﬁgg?@Egﬁyf%panmaﬁesdl
suchypRficaliserasrs, enartipasss, idissteraptisohiens, bieopisomeeaebyeametric isomers.

anyl oi d angi opat hy, hereditary cerebral henorrhage,

di sorders associated with cognitive inpairnment, such

Thegsesbuttinventionh retatésetd theousdok cémpdunds 60@RhEhY8s hereinbefore defined
Di sease, nmenory | oss,

. . o)Al :
o P Sl Bl St B
phariias@aRelly adtepthbld SARNEK P Qal%ﬁé%eﬂsgﬂl W 6 p%'dﬁ&iao%eo% the

such as Al zhei ner di sease or
compounds of formula I.

It is to be understood that the present invention relates to any and all tautomeric forms of

the compounds of formula I.

Compounds of the invention can be used as medicaments. In some embodiments, the
present invention provides compounds of formula I, or pharmaceutically acceptable salts,

tautomers or in vivo-hydrolysable precursors thereof, for use as medicaments. In some



10

15

20

25

30

20 incl uding denentia of m xed vascul ar and

degenerative origin, pre-senile denentia, senile
wdeoenusaoand denmentia associ ated wi th Par ki nseaTsE2007/000573

di sease, progressive supranuclear palsy or cortica

basal degeneration. In sone enbodi nents, the present

i nvention provides a nethodiepf inhibiting activity of

25 BACE conprising contacting the BACE with a conmpound

of the present invention. BACE is thought to
embedines®/the plesentijvefitidr3pro fidb LR RUAGE de¥éribed h@f?:qn 'tk use as

onsidered to be the rate- limting step in

MeBCBRIEEE 1B Rt etcatEganA birelpisd prbGley. Tiagome furtier
emb&ﬂhféht*s ' tHQA@A@%teHE)E\h ok 1§ ]‘3 ! .!7}% é?{ E %?ylmg ARgigpathy,

nFounds provi de
cer@lpfé mﬂg@anglgpathy)ﬂlemﬁﬂa@mdrepmi hemmhetgh e @i8drderBRERISR with

R Y A T MY N

los$, mpientioanteficiandiptamne adsesiateh Wlﬂ%@ﬂl&lﬁ@?&i&%@é neﬂ’b&@g%n@rﬁtl&
nd/ or _prophyl axis of A(3-relatéd

assgg?tﬁ% lwbtg IAéglegggHilggtsqaggmgﬁmf PORE wggmngm dementia of

deg%@fétfﬁ%%}%?ﬂ %glgéﬁﬁe ddmeriNinQ Fﬁ 1&1 ?e%nn%tlfl g%slogllated with

angi opat iy, “such as but hot 0 ce
Paringouss discasngiragresshy supremendtiat palyy ciesoptivatbashbdegeidiags.,
di sorders associated with cognl tive inmpairnment, such
as but not limted to M ("mld cognitive
In sonm&mbnémien)s thélpzdyentiBventibh BRAFRs usEITRbM tpl)ﬁ?nccﬁ of formula I or

h att ent. n def i?ﬂ?osésyrrptorm associ ated w el nmer
phejpacenice Y@C‘i?@ gehatemes AT asdechutrelisahic fredirgesthesof, in

the &iéﬁﬂfa@t%re%f%hﬁédf@a&ne% ﬁ)? r an%&‘ gFglt h@{l 5 ve}ﬂg rr{:lgﬁeﬂ

denmentia of m xed vascu

patiplegiese An bemelBiber srabodimeits,ehe ddmehitddpatintogheraelidesuch as
r,kinson, s di.sease, Rprogressive

Do SRR B nt o IO SR BT st SR E e rmiiio peebishamyloid

angiqpaﬁl&mr&htbg&e%fdl&embﬂﬂagéf 856106 rs ARt LS %}ﬁtﬁ;g S a

od fg)a%\ﬁhe treatnent of A(3- related pathol ogies
1mP§’6’61ﬁn fenitedro Md (i gmtweamgmupattmmz@mr

Disése %md?‘?‘lossldﬁ@hﬁcﬁpde%iglt%fﬁﬁ%ﬁ@las E%e(a 1t R%ﬁgg%lg{ g%é%qfe

heredltary cer ebr al |sor
neugdegenergtipn assv@atcdrmuhrdmnses smhcds Adshemiér disHasd drrdetRgtid O
zhei mer Di sease,

inctlibhe ferill of B |k etiar TR Aedd el d i g eublidatetion, sepile
demtmihahan@l dzehlemiﬂ‘:‘aissﬁhlﬁte@ﬁz@th P@ﬂéﬂﬁ@ﬂ%ﬁé@:{e&bﬂo@ﬁsﬁ§§ﬁ.@kaﬁ%§lgar palsy
ases such as Al zhei nmer di sease or de

or C?Weit‘ll}’&ﬁige%féﬁféﬁ?’il -a of mxed vascul ar and degenerati ve
origin, pre- senile denentia, senile denentia and
denmenti a associated with Parkinson's disease,

In sospoefibarimonts. shgppraseat nvemtiquatreyidera methbd oﬁilnhibaihgl act1v1ty of

A B Rl Rl AP R PR FA e v Hipm: BACE

is thofigha teciepiRediid theQhajbOB-BatrétastQclivity? ﬁncﬂlsQBﬁ{l&@'Q@f& G LYe-
acceptabl e salt, tautonmer or in vivo-hydrolysable
hmltfg}%m igdhe production of amyloid-B-protein (AB). Thus, inhibiting BACE through

inhibitors such as the compounds provided herein would be useful to inhibit the deposition
of AP and portions thereof. Because the deposition of AP and portions thereof is linked to
diseases such Alzheimer Disease, BACE is an important candidate for the development of

drugs as a treatment and/or prophylaxis of AB-related pathologies such as Downs



10

15

20

25

30

thereof. In sone enbodi nents, the present invention
provi des a nmethod for the prophylaxis of A(3- rel ated
weoabitausgo es such as Downs syndrome and ( 3- anyPOTA8E2007/000573
angi opat hy, such as but not 25 limted to cerebra
anyl oi d angi opat hy, hereditary cerebral henorrhage,
di sorders associated with cqgnitive inpairnent, such
as but not limted to M ("mld cognitive
i mpairment”), Al zheinmer D sease, nmenory | oss,
sylal’rbma bidprathgloid kigipatyt Utk 28 $60K Hhddd tdw:etr&brfu aafyediaer

1‘? E‘ ﬁaeur odegenerati on associ ated with di seases
an%‘BB‘H hCRATHE ChrgPral byracrshage shscadarepspeiatph Bt gpergtive

imPANBH: | sBclPhs Bt REHIMASTH NAET @‘Flﬂldg:%ﬁ@ﬁ% gﬁ%a\ﬁ’gn g{e *I}[E%Hhelmer

pre 30 senile denentia, seni
Dispgse, slemosyiloss, eHerian Kiefieib synsptolins esmaeiated prhgklelssmendisease,

nefURLARHGHGP L RAUEY i BRI} S3h PR3 BsnG IRRSE A b80entia

m ni st er|
mcﬂ?ﬁ]'ﬁ@lﬁ-ﬁ&ﬁhﬁé Gﬂﬁﬁ%a va&ﬁlaﬂaﬁﬂégeﬁérﬁﬁifd&ignﬂ p?élgeii'ﬂ): dér{pentla senile

t hera ically effectjve appunt of a conpoun
demgpt mﬁongléﬁm%tﬁa %stw?é?drﬁﬁﬁ% Beskingpn'y diseaseppragyessieaupranucear palsy

or EGHHED BBYal B8gehBraldy/ O- hydr ol ysabl e precursors. In sone
enbodi nents, the present invention provides a nethod

of treating or preventing 5 A(3 rel ated pat hol ogi es

In M{e od@ﬁ%ﬂl? tﬁé’é}g{?gﬁven%ogg)g ' ol ‘{p%d‘]%ﬁgf’g {Lpﬁp? 4F Rp.

relfted pathd)laglys aehebDalvnhgmdrsrhege], B- ﬁimﬂéi(ﬂﬁfgﬁopaﬁh?ysﬁl@h ai Bt not
c n|t|v rme such as but not linted to

i oy RS G E RO psreR i Eopbrahbormeie. diosdeasc

assﬁﬁﬁﬁﬂ mih%gmua& IR, 9631 Litht SHTRLRIIR. RASIQChAkR %6%1 tive

wi.th Al zhel ner disease, neurodegeneration associ at
impgigpeng ;) shbrbeimes Disgasgsmpmnetydpsse attehfionl defacissymptoreassottiited

d d d
w1ﬂ1%£ﬁé§ll{n&gdlge%gs ﬂgﬁr?de%%néﬁtx 0 asg&:zager:ﬁ ngh ggﬁ@ﬁ%e ﬁqlgﬂ gggizhelmer

re- emsn )

dlsemﬁrenderaemm&ﬁgedbn\iﬁnhh oPaitddna 1A afld Sé%ﬁﬁatwe origin, pre-
pal sy or cortjcal basal

serfl ARG PO HBm SR 1 Qe PR e At Wb Rairpom e Hireong
proReIENg subrARTRAMy Y ch@ibagal ldeSneftiBh. Qrog?ﬁﬁlﬂg glfﬂ Als)fermg to

acceptable salt, "tautoner or 1h vivo-h
a n@rrmh (igeluding rh@man)caa@nﬂapwx@alémffwlvermw ofn hampmmlg of ormula

t
L e R e BRIRN M B8 S PRI oy B0 g
ﬂwnmf limted to, onepezil (Aricept), galantam ne

(Rem nyl or Razadyne), rivastigm ne (Exelon), tacrine
(Cognex) and nemanti ne (Nanmenda, Axura or Ebixa). 20

In dotheSBdARHENRS| 'tHé%és‘ént hP&itiBh BRRtes h@AJﬁ{e%{Hd f8ih 3966119§§is%f Ap-

nmet hod of treating or preventing

relatect MQ},%@sssug]m @&Dg\gﬂﬂym,d@n@)ﬁﬂdﬁoamylaﬂcmgt@pahy |soeldlas but not
BRSSP AR TS AT e
assoliiged @ith sognitive impairment, such as but not limited to MCI (“mlld cognitive
impairment”), Alzheimer Disease, memory loss, attention deficit symptoms associated
with Alzheimer disease, neurodegeneration associated with diseases such as Alzheimer
disease or dementia including dementia of mixed vascular and degenerative origin, pre-
senile dementia, senile dementia and dementia associated with Parkinson’s disease,

progressive supranuclear palsy or cortical basal degeneration comprising administering to a
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associated with cognitive inpairnent, such as but not
limted to MCI ("mld cognitive inpairnent"),
wébhkaitauseo D sease, nmenory | oss, attention def PCTSE2007/000573
synptons associated 25 with Al zhei ner di sease,
neur odegener ati on associ ated with di seases such as
Al zhei mer di sease or denentga i ncluding denentia of
m xed vascul ar and degenerative origin, pre- senile
denentia, senile denmentia and denentia associated with
maRai (insloding hilinaBpS@erap@IiRENESHEIcH O SHOLRBES k&ﬁé]om'oﬂ‘omula I
~or, cortical_ basal degeneration by adm nisterihg to a
or 3 hATRpCeuiEALlY AgPoRiEbIR SRdntRuRMES AT HIY-Tnidrélpsahle predursors. a
pharmaceutically acceptable 30 salt, tautoner or in
vi vo- hydrol ysabl e precursors thereof wherein
In somesanittodiamentsyéretreessntineention puivikies aestieddof tRatingor preventing

C [ terase inhibitor. or antj-inflanmatory agent.
ARG S aE 3B R Rt 350 b iaid Spepatty, Sioh s but
notdinticeditoreitbal Amiflojdr BERPhAthY, MeRINithQ beRILAN ihgﬁ§rr3§ag3'e&imgers
of, treating or preventing A(3-rélated pathol dgies

assgeiatRd With eagiHEvERRIEIRRL. Bl 25 Butnn) litied anM@ E4nig cogitite
. - t id.angi opat hy, .
b R ey e s BT Ry OB e
withiAlFhetmgyriisehseenéurpdeigemeeatton assoctuteglswitudiseeés dublrhd 8Bhéiger

. "mld cognitiye 5.inpairment"), hei nmer ..

oL of el A PR b b by, e

sendls d@nériapetnilwiiéhentiazie domeEntdi SQRBEd WRYPALRIGNSHRLAON
associ at ed %Y‘pt h di seases such as Al zhei ner di sease or

PrOgReRYF AT ARE PRIy OB eorbpr! basabfegensretion bis adrhiaisteaing to 2
mafBAEARIAhY BurRid) 3 cBmgBﬁlﬁi' of I5RIET gleﬁ%?%uﬁgzgf# agceptable

denenti a and denenti a assocl ated w

saltgfagiemseor inpirodrdsaysablequgmasorcdndarcopaitisy all/oraBéthb1§ @hhancing
. tion, . or any other disease, jaq. disorder,

reelt el ORRER b Bbeisc R g S cBalinag b

inhitvétonsadclidentut ot ni64dT8 Onepezil{AMRGMN GaRhtaklif (ReBESM or

Raza JVE tionand an atypical antipsychotic agent. Atypical

azﬁfbfqeg§ aHmRIpe Eeiin, therie (degnex memantingi(Nemenda, Axura or
Ebikd)anzapi ne (marketed as Zyprexa), Aripiprazole

(marketed as Abilify), Risperidone (marketed as
Ri sperdal ), Quetiapine (marketed as Seroquel),

' ket ed . i1y, Zi I.don; .
s el S e S et b B To bebeen grvenin
Ap-amedpttrslogiss Sighvby BSins byhdsieaTRAH IR YnSiophR§, FBNIBbyt
r.h n tgel ngﬂg{é ated with a conpound of tr?e )
not ﬁw@i{%rp 3 aRgiopatys Beredifarn cerelral hamautbage, disoatse
Rlatdi i ' et n. .JNn these
e o g e SERL RSS9 b
mpaigraentt)s Agheimar Digtesinrgroogloss, attentieveleficin sgtbtomt afieciated

T A T
disebdeer demtntisdncloding de@itia FTRExQT vaIRIIS a‘ri]’lti d{eﬁ’&le&ﬁqp BHEHSpre-
a

| nve{]td' on herein together wt
¢ dementia and dementia associated with Parkinson’s disease,

.of the
senlf% dementia, seni

progressive supranuclear palsy or cortical basal degeneration by administering to a
mammal (including human) a compound of formula I or a pharmaceutically acceptable
salt, tautomer or in vivo-hydrolysable precursors thereof wherein constituent members are

provided herein, and a choline esterase inhibitor or anti-inflammatory agent.
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| east one pharmaceutically acceptable carrier, diluent
or excipent. 25 The definitions set forth in this
wappi7iigstroon are intended to clarify ternms use#CT/SE2007/000573
t hroughout this application. The term "herein" neans
the entire application. A variety of conmpounds in the
present invention nmay exist iyn particular geonetric or
30 stereoisoneric forms. The present invention takes
into account all such conpounds, including cis- and
In soranembedimeits, thdpresentlinSent RGP ViQHRS Beth6d S54QHRE BEPSventing

ARl s s D4 oha o m i s E R B bu
notéw%m{ﬂédko\é@e%%@zl&l}lﬁ@% Pty 9@%@%@@0@ hei’n%n%gge, A0RErs

_this invention. Additiona mretric car
asseaipted avifhr cogaitive imppadrment; lssehi asibahbotdingitedae MG Ehikiyllcognitive

. qr. » : I rs, as, wel|] ni xt.ures thereof,
R T R AR AL e
withokipiimesdibeates nourd@gpehértish apocidiel ®ith Ax¥IFBHICh &s Alzheimer
di centers. Corr}gpgucrds of the present invention containing

1635 QF mEtiiecAidie denasnbiaof mitedarasgudanand ylegsactotivt etigin, pre-
serfild deRkhi§AkénNleAGhbME: £l doRERH e%s&‘?{t?@with atiGnshiths g dn@wn

in the art howto prepare optically active torns,

progirspive sursgnuckespalsyi asgonicalk s niegereration,, orlayly oftigndisess,s

. i gal tiye starting.materials, or synthesis
cishleBoP Bl sl . Pl B A i Gt o o
corsppmdaf terpraent iteentiasadi 0 i@l hidlpsgaidtbagat Mgyes by

kno: in the art, geonetric isoners of

mst%oﬁs .. Man !
AnURSETIOHS 28BN B Rutmohtaitediog Olfreanink anaskeied & Zipsexabe
ArIpRSRMN (nhafkdidiers YR TSy RS & npi‘?gettgggsiqinigﬁ%eﬁ@f)g @llg!ée}?tine

such stable isoners”are” conte
(marketaches Baroquel)sClomaping GraskegedmeCioraril), Zopresidoref(niatieted as
Ge§ . esent . inventi on are descri bed and
SR ORISRl Y G5y 808l < Or s
separated isoneric fornms. Al chiral, diastereoneric,
racem.c forns _and all geonetric isoneric fornms of a

In sopte RAtRoEncse theasmiglt hiypee &sing frgatsgh it compound of the
invettRNTAS BEM EddnpsclwitSLpR ik ar dk id b B4 @8Lel dscri
i ndi cat ed. ngﬁs a vgondﬁ%g aars u%gge%ru@é%?t?dﬁigﬁ%%A\At/?ﬁlg%eo%scnbed
hergipokagheseisases, themamotal oighumen teingrseated ininread of ftkmreatment.
: ] .t be bonded to.any atom on the
Dla%#(r%s.’ wgﬁér’aﬁé%%%tﬁ% Phent™ Yspﬁfﬁ’g%‘a wi t hout i ndicating
the atom via which such substituent is bonded to the
Threst ?f ;gﬂe 20 co c}%un of a given formula, then such
SRIBET PuEhton 21458 ROFE G HICAlRPMPOEiHPRTWRigl Rontain, as the
acti9e BptddidieHne o AR dFahd QRS RhdSHREL I BeHnSerd? ﬁ%&fhgmth at
of substituents and/or variables are permssible onl y
least pne;phapmaesiticaliatacespiableceantier, ditnest arexeipetmpounds.  As
used in this application, the term"optionally
substituted,” means that substitution is
The definitions set forth in this application are intended to clarify terms used throughout

this application. The term “herein” means the entire application.

A variety of compounds in the present invention may exist in particular geometric or
stereoisomeric forms. The present invention takes into account all such compounds,
including cis- and trans isomers, R- and S- enantiomers, diastereomers, (D)-isomers, (L)-

1somers, the racemic mixtures thereof, and other mixtures thereof, as being covered within
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25 optional and therefore it is possible for the

desi gnated atom or npiety to be unsubstituted. 1In the
wevaitti4ss76ubstituti on i s desired then such sub®CTSELI0BN00573

means that any nunber of hydrogens on the designated

atomor noiety is replaced with a selection fromthe

i ndi cated group, provided fjfat the normal val ency of

the designated atomor noiety is not exceeded, and

that the substitution results in a stable conpound.

thefSoopeenfainip irventien Additidaal isyHelrid SR ABth My bk psent in a
Ck % tgjen 3 h qr ogens _on the carbon at om can Be

Subr*g% 1 SHep aSBPaﬂ%f &wugs Adlgugh isomigrst at welhasmixtaksdercof) ate

intéHded i e ibbi g N e R e

in i (ex: 1_1(111%!2? IEEIIQ Tnv%@kn%ﬂ?ﬂ%%ou&%%eér%l flefcn’bec? may have

asyomelgapejers. Ofmmyuads 66thk pleserBimGn i cdindiking an W9mmetrically

2007/ 000573 . 19 =0Q) NH2, .
o SR iy PR B iy Gy g o Ty known in
the SEhNGA poaplateydptical SANY ElorBa) ey 32hy MEKIEHeSH rg?/ekp)i orms, by
Gh0al kyl )2 MO0l CLeal ky RAC20) (Ol gaT s fogms,
Syngesig fiop o t@@ﬁy By startermytainls oF sinthesis HONEOHt 6y yktive
| - - . - Y

reagmgcrﬁﬁrle?ﬁ se QQN?@S %%&af@c%ﬁ%& ?% lgce%c?;}aerveé by methods
knoynig Higpary | Yany Seon@eOs@5ers af ylefind\CEN) bk Koy, laha the like can

: - 6het.erocycl yl =Q) C5-
alsog?e ﬁg&%ﬁ%&ﬁ% ?%ﬂ@g%gr?%ﬂ&eﬁ% (519% Pg p]}%(h stab%slsomers are
con@upO)tHEShE hretant asaliof. ,CihmhMs GoomARie i InRey & td dcmpounds
fté%r%eégheterocycl yl,.. SO2NHC5- 6het er ocycl yl _

0 ﬁz LT ITTTeTOR: Y gispm)e)dza,nd npq;q(b@gsc@ﬂgd o pEyrdlg oY jsomers or as
sepd¥afed iRRRES FOSKC AW Ich? 5 a ' |yl -
_ P NC( :E)) ( C5- Bhet er oc y%lf (y%t%@a%l%&tgﬁcg er élildnajln geometric
1somegiqdpms of pssirichiroare iwendad, wleass fifel speafic preebthemisthy or isomeric

|k I de both branched and strai ght chain
fonislgsg’rggtﬁg%fygﬂhgﬁg#i ¢ hydrocarbon groups having from1

to 12 carbon atons or if a specified nunber of carbon

Whato I S provided, tPlen that specific nunber would be
Pht _@%erta 2 Sﬁﬁﬁﬂﬁé%ﬁﬁ QWA foress £ hepl cornenbngievcedttaps in a ring, then
suchaubktitderd ma¥ bebonded t@van?‘ afdln erth? Irlfg‘ll‘?tr \5’391% %?L?Dnrsr?gguﬁ?%? Hy[lec? S

of al kyl include, but are not

witheuhipdicatingthe pipim via iwhichogoyh substitnentyi$ boridethtd ik rest of the
In the case

= o 1 I ent yl., .and hexyl . )
compEGItivsl oMY merfSBh Ky PRRLSTR 5odBg Viisey giopuip such
substitnenh iCombiitatioss bsubititientsehittorks Of kit ah@ Snd/ Bﬁ&ar%ﬁl%s are
i.e, there is a direct bon

Lr be absent, .
pen%@%’\]g é’Hg'?lﬁ %WE FBWB‘&“?“% rpailt i sigblsspaipaundsal kenyl " used
alone or as a suffix or prefix is intended to include
both branched and straight-chain al kene or olefin
As userhinghig iapRficatipnp e term Hyhooallr dwbstitgted)| mscandthui suBstitien 2
optlgr%%%%i i:ﬁgfeg)?g %;cl‘”i‘g d@%?lb%rfo{r ffhe %es‘cigr%%df e{tgnq o? }Jnrg?e%c tooge u%glgbk;?iputed.
In the event a substitution is desired then such substitution means that any number of

hydrogens on the designated atom or moiety is replaced with a selection from the indicated
group, provided that the normal valency of the designated atom or moiety is not exceeded,
and that the substitution results in a stable compound. For example when a substituent is
methyl (i.e., CHs), then 3 hydrogens on the carbon atom can be replaced. Examples of such
substituents include, but are not limited to: halogen, CN, NH,, OH, SO, SO,, COOH, OC,.
salkyl, CH,OH, SO.H, Cyalkyl, OC.galkyl, C(=0)C.6alkyl, C(=0)OC;.¢alkyl,
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then that specific nunber woul d be intended. For
exanpl e "C2-6al kenyl" denotes al kenyl 25 having 2, 3,

W0 201B/185576 car bon at ons. Exanpl es of al kenyl i RCT/SE2007/000573
but are not limted to, vinyl, allyl, 1-propenyl,
1-butenyl, 2-butenyl, 3-butenyl, 2-nethyl but-2-enyl,
3-net hyl but- 1l-enyl, 1-pentegyl, 3-pentenyl and
4- hexenyl . As used herein, "al kynyl" used al one or as
a suffix or prefix is intended to include both 30

C(bORIE]) E-@NHGC L falidy l0(=OM(QY sy S 5O LByl INHC, ealkyl,
[ ha&%ﬁ Eég ocar bon roug; having from2 to 12

SO Gt e SRS N bt NHHEEHC ol SOt syl

. . ¢ e g
Co OB AT, CHASRICL ot BRI, PROpy .
6%%2“%02@@; SQzNISCQ«amMS?MEA-?a&ﬁ%NPRFﬂa%E?Z mgu.@g%zs

C al . a 0 i ncl ude, but

NGO GBI N EEAG sors i R iterdiu By i gheteRocy et o
sheBorbayclihyC(=O)Penihtydey cIHE XA INBOLhbrefRl B, @tﬂb)ﬁ%nyl :
hﬁs usgﬁﬂh§5eln "aromatic" refers to hydrocarbon
shelr oYY DRavPrig-sbsteroyclytn? @ NG adbateraczely!, SOoM(Gaheterocyclyl),,
NH(CP ' r | akReLSI S, N\ 2

o PR B fer AN Sl CudeBrodaiING DNy
shetespqyslyDat oms. In addition "heteroaromatic" refers to

groups having one or nore unsaturated rings
cont ai ni ng carbon and one or nore heteroatoins such

As asedrieteindeliyl" pxsgd @ione br Sl fIREK o y¥iiNds AtHABY tfinclude both

bmcg%rac er.éﬁ.g” 4n + 2 del ocalized electrons). 10 As
phed apd Fiaight chgia sqtaratad-akiphatic hydrasadbon growns hrdrgfrom 1 to 12
b ot brigh Yp&LifRARIIR i oR. AL OB,

Ca]CRi ngost ruct u? eé cont ai Fn&fncga 15509&'9%&11%8 %(ﬁ'l%e%gféér)notg‘%t ng)cgﬁ’%

nunpRsy Mipulskbesinisgdesl. Fomexampleditiat atylirdenpiss atkgrhae@rtph £2, 3, 4, 5 or

' i ni .8, 9, 10 1, 12,
T TS M
i-propid, mrbotyBtiibatyl,isegbai) tbeatys westyl, il BekyRln MEAOE whérs a subscript

. Ore ri itions Wi th such substituents as
18 ﬂ&é&@ﬁ?’fk{g@e@g ﬂweg.roume vihathithe sipbgpriptagfers tp isdicatrsshat the group

maPBd ek 1. tHerdd aHRE ! nore cyclic
fings i n which fﬁo Jﬁﬁﬁgﬁg%kggpﬁﬁggﬂére conmon to two

.adjoining rings (the rings are "fused rings") wherein
at least one of the rings is aromatic, for exanple,
the other cyclic rings can be cycl oal kyl s,

As ospd heirk eaildng]" wsyd hload byl saffio6rPrsfi:eR $hiehded to inzcglde both

b h terf c%%ls..Thg terns ortho, neta and para
faf%fﬁﬁ §Aq Yraightchain alkenegyplofincogtaining tlinhatie by dserrremessoups
havin@ SREE D ko/ £ é/arbd:IPe[tofﬁé(@irqg Bg?%cgﬁ(;b?i cfl[ﬁ%rr{egt%ﬁ% cgtrbon atoms is provided

1, 2-di net hyl benzene an enzene ar
thensthafsngeiesumites wosddibhiateailerd. FohexanmilafC.qyikbmd? Hatlotesiatikenyl

i pHe [ saturate i ng, .gr.o , . having  the
b D o g B sl i B St ke iy ar e e o
vinyfludlet) 1eprofeemiyl § ehitepg!l, Pyt 3-butenyl, 2-methylbut-2-enyl, 3-methylbut-

l-enyl, 1-pentenyl, 3-pentenyl and 4-hexenyl.

As used herein, "alkynyl" used alone or as a suffix or prefix is intended to include both
branched and straight-chain alkyne containing aliphatic hydrocarbon groups having from 2
to 12 carbon atoms or if a specified number of carbon atoms is provided then that specific

number would be intended. For example “Cy.ealkynyl” denotes alkynyl having 2, 3, 4, 5 or
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25 systens. Preferred cycl oal kyls have from3 to 10
carbon atons in their ring structure, and nore
wonref7austsby have 3, 4, 5, and 6 carbons in thePCT/8§2007/000573
structure. For exanple, "C3_6 cycloal kyl" denotes
such groups as cycl opropyl, cyclobutyl, cycl opentyl,
or cycl ohexyl. As used herepn, "cycloal kenyl" refers
to ring-containing hydrocarbyl groups having at | east
30 one carbon-carbon double bond in the ring, and
6 chdvoh apnist BramplbOoflalcyaal MeRde, AP AR noyﬁ?n%&pty étﬂ?l%l ropynyl,
5. PCT/SE% 07/ 000573 21 As used herein, "cycl oal Kyn P
HREYs Sr@tyhgPentied; haxyaylepd ﬂd@ﬁhﬂ?@ntgﬁﬁm@s havi ng at
| east one carbon-carbon triple bond in the ring, and
having from?7 to 12 carbons atoms. As used herein,
Asupeq kereipy “atdradticf eeftrs rtcehxﬂrscatbbnfyl grotes, ha®itlgane or hfoﬁdmxsat\uated

e TR R

cothprisinghp to dbyalr m«jaﬁcﬁm 28Ry, Bl R1ditgdd ﬁl@{eﬁ‘oarérﬁaﬂéb’ Adsers to oups
h benezensul fonate, and the like used herein, %r
ARG PO SRUF HBSALIYted Tipgs cominipg @a,rqu ad qe ot mrehmya;tbms such

as 86L& ok et or %%M{r"ﬁ%\ﬁgg gﬂ)ﬂfaﬁ Uh3h&8: @, 191{"4-5' Loc%lbzed

saturate nmonocyclic I cycC or triecyc

elegtipiiskss 10 ot herw se stated) contalnlng 3 to 20 atons
of which 1, 2, 3, 4 or 5 ring atons are chosen from
ni trogen, sul phur or oxygen, which may, unless

As u!;ddelremns,ehesmﬁﬁ I“ﬁ]tyedr,efdﬁﬁocéﬂfaﬁﬁﬂatiérrmgrkhhﬁt@gaerﬁade' om 5 to 14
- group.is optionally be replaced by a

carb‘é’( %B?mg RgH%i SWP&FeS COUFAIHEE 5%, Jtand Stcortionataseivowd e single-ring
arofrﬂaﬁ@ gidups, Q&eéiaﬁblesﬁﬁeﬂpp Ryt s‘?fﬁgﬁlfes%ﬁfaﬁlﬂ%é % i g% or 14

o form N-oxI de or S- ng i tr
wmplg bg pplygwdi,c[, {or grample naphthgd.; Thetreomatic ing dande sﬁlbﬂnﬁﬁed & one or

f |
ol 0 BT AL et G b B
mc]llldcwoﬂly,dyohc hhg $}&tebmdﬂfnﬁg 006l of Mdfe WOBO AR W@ twAWr RS e

S and 0 atons in.the heterocyclyl exceeds 1, then

Caﬂf‘ﬁ’é 8K %&%%Qt%ﬁed@%nénmg%]ea@% fret ‘Gused singEh whkrsin at ldast
onetdTeheSrigd 1@%%@@%&1 KhmBIeOHR oliRr p%c'hc?fng% f:én € cycfoafkyf’é

at | east one of the rihgs may

cyclpetenyarcypieeikynyds, aadsmut/ardletemgclgtsowmedns b\@ﬁo afetd @dSjara
tic. If the said

n on- het er oar 0
G AR T R R S A R et
1,2-dimoethylbenzekaniprs-ddhethglbenReY sle¥y SoryRfouside, but are
not limted to, piperidinyl, N acetylplperldlnyl

N- net hyl pi peri di nyl N—fornylplpera2|nyl
As WedBeMID HRAER? "dﬂ/)éioalkyf‘ Q@B&'n@?d f?)zlimawle saRIrREE ﬁizié gM)ups having

azetldlnyl, oxet anyl ;
the speeifigh pambersegaibeniatoms Thetsemaahlwludm@serddrlbnﬁged polycychc

o SRR RLERGETY S B ) g,

morg @Baferhleil_yélam 3,"4h 63 aid@adaytions @f the Bﬁg SR Bl ekampRf €13
I @#2? (gnatlﬁ het erocycl e haV|nglP at | east one
cyclpalicdly JSRQIT S M §rvRT R ClonEaRYh sYE Oyl cycdonpgirh or eyclohexyl.

nitrogen. Heteroaryl groups

As used herein, “cycloalkenyl” refers to ring-containing hydrocarbyl groups having at least

one carbon-carbon double bond in the ring, and having from 4 to 12 carbons atoms.
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i ncl ude nonocyclic and polycyclic (e.g., having 2, 3

or 4 fused rings) systens. Exanples 30 of heteroaryl
wanroewrpgsizacl ude without limtation, pyridyl (i PET/SE2007/000573

pyridinyl), pyrimdinyl, pyrazinyl, pyridazinyl,

triazinyl, furyl (i.e. furanyl), quinolyl,

i soqui nolyl, thienyl, imdagolyl, thiazolyl, indolyl,

pyrryl, oxazolyl, benzofuryl, benzothienyl,

benzt hi azol yl, WO 2007/ 145570 PCT/ SE2007/ 000573 22
Asivseddazeihyicyclpylipayd? yfers 1o firgzenydining ﬁi’d@é@i))rllgroups having at least

|nd§zol #, l,ﬁ,4-th|ad|azolyl, isothiazolyl,
D¢ FH9Ps % on iFglehopd iths ringandibaying fioar hio Bl sarbons atoms.

fl uorenonyl, benzim dazolyl, indolinyl, and the I|ike.

In sone enbodi nents, the heteroaryl group has from1
Asugeddhesrin, "palot ar Hhetogan'betsrs @rfthord, whions, bhemo, e astioN Ty usiterion”

. bout 20.carbon atons. |In, sonme )

is SE M BiRne b Bl lve Bk R S B S ipn B R rice,

hydibxide, ateétatedsul fateatoeylhte, | YeneZenbiQfcRBRUindfhe Bke.5 1O 6
ring-formng atonms. In sonme enbodi nents, the

het eroaryl or heteroaromatic group has 1 to about 4, 1

As fued 1RREM IthSterR Mhekerb & ofy 1M 6 '%@Q?Jcﬁéﬁ?c” o nhectgrg?y(c&e” ra];:egsutﬁ a

enbodi ments, the heteroaryl o eroar onma
satyyaled, unsattsted o pantially sagrated etotey eliiay biclybléc gitriestic ring (unless

" i N ans temparary. substjituents which
o R L Lol o Rt GO 2 F B pisel o Shgeen
frommitesgen extlphlnei @gier, vaic @iy RhIco StherMiRBb&Bed, B UG or

. protectin r.oup ncl ude esters of carboxylic acids,
nm@%fffg}rl&s?ah@}e?e%ﬂ 'é?fe-cﬂxe%l,s ontiepally dereplaced byl ak€(Q)-sandfwhere
unlédsdrbyide %eﬁ:@ﬂﬁ!&?%@ﬁ%ﬁait&%ﬁ??? Elggl’ﬂk%torﬂ_ he fti'ol":f‘ilgr o?%lri%eélﬁ% ’form

%r otecti ng %r oup qhem een revi ewe
the -Qayide QN-exide(s)D rity itregsn iy eptianalip guarteri¥@iamiheredba ring —-NH
: 1S4 ol W ey: York, 1999). As used

s opHalle Siipuiplily ot SRl mbulaf Hsdiss Thla g tocypiamally
subktégnted hy boe orahere hat. Thie $@derst06P M Een tRBEQAI Rkber of S and O

at cogptgsjati ons, and/ qr dosatgle forms which are, within
OIh A e Beropyelylexeasds hetBenBese hetrgentorns argmiot aditagnttoonas e

anothlr. GPIAb 348 h¥efddyd1ParbiyP R W8 Sor Hicy AHERI, e Dfthe 22
ani mal s mﬁthoutyegggégfég@?ggéciyy, P??#%%?P%ﬂghenngsnmy
optignaliyrhgiachefeseasomeatic ormrometfreningprotitedihar att@RPIieaA thedihgs is

t Lthoa . reasonabl e benefit/risk ratio. As
nonREPRIFERA T Al ARt R p RERBhib vl P,
arorhaticd Bramyales ofdmtenboytlyds idélacd, O5de n@tqnmém,zpmélfdiﬂl,nzvl he
acet?%rieenh’ cg our}1ld1 i.sr@g{i fied b%" maki ng aci d or base

ReG R SRty P ig - fm lmﬂwg,d%mdszlame;azmyl,
ho pLak], gipeadziny ianaididg, a .14 1 O, .
nﬁ?ﬁgralpo?rgr gﬁic ggﬁgggg #%Y%%ﬁgggﬁgﬁf%g%%%géggwgwhnﬂ,
tetrahydrogyipelinyl.dndalinyl, detraby drapyrenyd adibwdro 2 Fapyraind, te@stiydttFsranyl
md@%gﬁoﬂﬁrnﬁﬂE&wli c acids; and the like. The
all’y

phar maceut c " acceptable salts include the
conventional non-toxic salts or the quaternary

e GETRBERL R0 b L comound ol Lo e
at lehgd bn EXAEBAIBM &}gcrﬂember such as sulfur, oxygen, or nitrogen. Heteroaryl groups
include monocyclic and polycyclic (e.g., having 2, 3 or 4 fused rings) systems. Examples
of heteroaryl groups include without limitation, pyridyl (i.e., pyridinyl), pyrimidinyl,
pyrazinyl, pyridazinyl, triazinyl, furyl (i-e. furanyl), quinolyl, isoquinolyl, thienyl,
imidazolyl, thiazolyl, indolyl, pyrryl, oxazolyl, benzofuryl, benzothienyl, benzthiazolyl,
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30 conventional non-toxic salts include those derived

frominorganic acids such as hydrochloric acid. WO
waQwrhigse 70 PCT/ SE2007/ 000573 23 The phar macedrisezloryoos73

acceptable salts of the present invention can be

synt hesi zed fromthe parent conmpound that contains a

basic or acidic noiety by chventionaI chem ca

nmet hods. Cenerally, such salts can be prepared by

reacting the free acid or base fornms of these

1so§‘;@idlljiluﬁbﬁf§zdl\ylt Riaol$1L fé‘uﬁfﬁlﬂ”ﬁfdﬁi&ylaf@ Ur%lagfaz& £ 1soth1azo}:yl

pr.o riate ase or acid |nvvae? I N an or gani
thlé%ﬂbde nzotgienyl perimil. cethagolyk, ﬂtlhtendmzyb, begmadaablyy,,mdolmyl and the

CORSFOHBAT, b el by 050 S,

in figthdr dfmbceilmentﬁ framtabmﬂﬁ‘ torﬁbal!itSZOQfaﬂﬁh atdnis Gt .whﬂi em‘t&ﬂﬁﬁélﬁs the
resulting fromth

t hat t
helsR A R conirS fr bl o AboRoH. Asssrb ], tcite Saingtorming
atdnRUTOSPRTe HiBodkRentd) ﬁfe%e%ekl&arﬁ% %lefefd&ﬁnﬁé?%?&%% g‘ﬁo bt 4, 1 to

properties of both a ketone and an unsatwu
abeyt dofiol to 2ketereatgmpdn épme tmbediments athp betaaryandhéterbabimatic

ST WERraf§ Meant to i ndicate a conmpound that is
gnﬁ%#%lClen{ robust to survive isolation to a useful

degree of purlty froma reaction 15 m xture, and

A | ati A0 in-tat o.an efficacious therapeutic agent.
568 URBsIE PR PrOgemeissepey mqaﬂeﬁempﬁmaemwtwésch protect

a paRedtisBl réadtHe funthnd? gﬂ)%ﬁ Fonh YRS Ohehiitlal H%{sférﬁﬁh&%n Examples

|sotop|cally | abel ed conpounds of the 1 nvention
of sush profestiagicseps joclugle eStﬁlﬁdHfGaIbaﬁéiG@didS,(ﬁdwbdhﬂd of alcehols, and

STl R O P AR

chamsistsy s beers sevieweld €Greeds, 1T, Wz EWutsf P.oMt Pﬁ(i)t@dt@HG%oﬂttIﬁSﬁ lalﬂganzc
in nature (i.e., natura

SWZ‘?ﬁr?ungfﬁh%éqgégh%ﬁﬁég%gnucI|des that may be d

i ncorporated in conpounds of the present invention
i nclude but are not limted to 2H (also witten as D
As igsd heesin.e phampaceuticpifagcseptatge s iemplayed berFinf torefer fotthase) |

C 18 18F
n%%(%Tds:L g&%%erri‘a cg&&dﬁ:;gé? I!’ng/%)ggma %ms f\%l ari 2%1%)111%% scope of
sound medlc'ﬁhﬁdgmdltpmlmlble die sk at consact With ﬂml’s&ﬁe@ @f hiimbhBeings and
wi || depend on the

anitg T ioul G55 vetrion o Rac i Bopse & auss ARGInTr

confslicatoed BPinthendi@dte kiikh \ai rbdsBndBCEReAIrididRARH 1 Ng and
conpetition assays, compounds that | ncorporate 3H,

14C, 82Br, 1251 35S or wll generally be nost useful.
A 50 A oyl Rt ACBAZ LB e Mo B, o
conmesnds wheinlthe MWE12 000 A5 T thoBIEEH SEMHg%QﬁJr%ase salts thereof.
Examples of pharmaceutically acceptable salts include, but are not limited to, mineral or
organic acid salts of basic residues such as amines; alkali or organic salts of acidic residues
such as carboxylic acids; and the like. The pharmaceutically acceptable salts include the
conventional non-toxic salts or the quaternary ammonium salts of the parent compound
formed, for example, from non-toxic inorganic or organic acids. For example, such
conventional non-toxic salts include those derived from inorganic acids such as

hydrochloric acid.
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24 It is understood that a "radio-|abel ed conmpound” is
a conpound that has incorporated at |[|east one
woadi7aassobi de. I n some enbodi ments the radi onueCT8823103/000573
selected fromthe group consisting of 3H, 14C, 1211,
31S and 82Br. 5 The anti-denentia treatnent defined
herein may be applied as a sgple therapy or may
involve, in addition to the conmpound of the invention,
conventional chenot herapy. Such chenot herapy may
Thé pledrmdeeutinallycaccepatde aiits lohfhe prRdst QWG HERALEOY éyﬁﬁleﬁged from the

agents: acetyl cholinesterase inhibitors,
parg t"."?ﬁpﬂ?ﬁ'@%& SAesicor agidigmnaipty by anuyentionsd wberyical methods.

GeRethity) SiidhGsal QGRIY ' A RSYENHaEe AASOLS, L0
eSuc%ﬂco_n' gi nt t r@égﬂﬁgﬁ%i‘?ﬁ%gﬁ&%e&%&j rk}’)?se{/\ﬁ)gmafﬁs@ﬁs‘?
comgpapfls Witk 8 sivichiemetta rinatntof thespprpitte ba@sirngidah wahe or in an

i ndi i . ts. of the treatment. Such
sl TR ol B bt it

on pro

ethylraetate] ethanol, Ssdpesppacl) 8sacefonithil Jpf &2gNt | nvention may
be adm ni stered orally, parenteral, buccal, vaginal,
rectal, inhalation, insufflation, sublingually,

As istdmensis ChuBinhet? nis RS ; ealdy, o
intranasally, intr aperflit gﬁgéﬁﬁgl:sorfl%r? ?léa% E)él?teilgieglluﬂlt}r,mm
r eSllilWllg‘ fi@@ﬁ%@lﬂg}?‘ﬂmfdmydrdgyn atomnFodxagpad, kito-enol tautomerism
hdrBIHe3E larly and by injection into the
whorb HeRESAGY SXBORAL LR pbp i abhotoh ke e gpaneturated
alcahghi ni stration, the severity of the disease, age and
wei ght of the patient and other factors normally
consi dered by the attendi ng physician, when
As el Gereintisnold ddepolaiVind bahnit SOL TR ciibSYsl.as
ke Jost apg&gprﬂ ate for a gg{#tl cu?{a%gn%glf?’gﬂih.ca 58 compound
t at_é? ?Ué@fl?mb’ rei&’ R sugvive 1Sﬁbﬁp@tﬂﬂjlflseﬁll dagrePb£RRNY from a reaction
ixhRY SR Tl erapy of denentia is an anount
mixtifes Aid féulation 426 2 gﬁ{néf“f%léﬁp‘%?fa?“é‘lg? &8t 2
war m bl ooded ani mal, particularly a human the
S 0 of denentia, .to slow the progression of
Com&’é %@ﬁ (fqgl?e We’{t@n&%@lﬁf’&én‘ilwe hydrates gnd sqivates. synpt ons  of
denmentia the risk of getting worse. 30 For preparing
har maceuti cal conpositions fromthe conmpounds of this

P . ) .
The prrser invsation futher inclyHes isatogcaliyelabdlyd atgehéddfhe invention. An
197 S <A1, it her solid or |iqui Solid form
oGBS M BB S o gt e
morgatams heesteplaequsariselsstingatheirSatodheviad BR & inti®
diff%eqlgy 145510 PCT/ 552007/%38%57% 25 %sol.ioll flaPor s pumber
A 508 18P aloppe masi rmass gumberyRisalkyefpund inmanee (i@s naturally

eSO U 08 95 L S B e
1nve1g§cg1ﬁp%h’1de but are not limited to “H (also written as D for deuterium), *°H (also
written as T for tritium), 'C, ©°C, C, N, 1*N, 1%0, 170, 80, *F, 355 3y, Br, Br,
By, 77Br, 1237 1247 1257 and U1, The radionuclide that is incorporated in the instant radio-
labeled compounds will depend on the specific application of that radio-labeled compound.
For example, for in vitro receptor labeling and competition assays, compounds that
incorporate °H, C, #Br, 5, 311 355 or will generally be most useful. For radio-
imaging applications !'C, R 123y 124y By Br, "Br or "Br will generally be most

useful,
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it can al so be an encapsul ating material. 5 In
powders, the carrier is a finely divided solid, which
wO007n48570 xture with the finely divided acti PET/SE2007/000573
conmponent. In tablets, the active conponent is m xed
with the carrier having the necessary binding
properties in suitable propogtions and conpacted in
the shape and size desired. 10 For preparing
suppository conpositions, a lownelting wax such as a
It isrimdensteodothatfacttridio-dblelbd cEpE@Id 4e5 c AishuRa @t%h!r’s%ls&g%éa&d at
1 first Ith and the active ingredient is dispers
cagtop Ladionislide. £1g somg smbpdimentsithy sadignuctide insslacead from the group
coll3RARE BREPUS MoKtAE g 4 Bpthen poured into conveni ent
si zed nolds and’allomeg to cool and solidify. 15
Suitable carriers include magnesi um carbonat e,

RGPk T HFARL Jonmsdhisin S R ST e e tman,

involvehieayldieibhyd the ebhiphREaH tid inkAWoRRloh oW herh
butter, and the Iigée. 20 I n sone ercr)bodi r?ent s? ?tﬁgépy' Such

chegothetany My iapiide preyanerg of the fellvon petegsiries of ageins: hcotyl

hofine 9184 et | salt.thereof for th .

et PR AU SRRy 55881 b B
it is normally

agepisg eiyPIve) andipsyehotedgenisncl udi ng humans,
formul ated in accordance with standard pharnmaceutica

practice as a pharnmaceutical conposition. 25 In
Suchddijoirs trebiehti@ay BORMELVEE bPhval B tHRIEHARBhe bRV &ALERRAT or
t he phar eyt ,c%l conposi tion of this invention may
Separﬁ?dﬁ’éﬁﬁtggﬁﬁ,m%w Bl compgrrAtsidheirenimensi Suth eomlguation pooducts
mm@gﬂﬁﬁ&bh%bﬁ*kOfﬂﬁ§ﬂwmﬁﬂﬁ'Or nor e phar macol ogi ca
0

agents value in treating one or nore di sease
conditions referred to herein. 30 The term conposition

| S .nclude the formul atjon. of the active
Cornoft B e b Y0 b B adiPiptid e ot sl
vagenah hartatpinbaliticpalnsyfflac6:€ RhsRlo8al62 Mtfaﬁfuscd‘f&l{y, @%&‘E&héous%

¢ .trlis.inven iaon may be fornul ated by neans 'known in t
OPIGRLY: {{kagasa e tRigansTitpnealiyy intiatherasiadly, e vonsly, Aphintally,
it BEARRHERBRR LAl i jojgueous  or
oilyﬁgolutfons, sJﬁpeﬂ%?@%@%ﬁ@ﬁﬁ@@?%%@éj%Féans,
oi ntnents, gels, nasal sprays, suppositories, finely

i Vi r r._aer | s.or .nebulisers for
oS BENEIR PR SR SSRGS o B i e
weightiof thequatiers and otheefibB e odhaldf cdndidei %Q)thesétféhhﬁlg Iph}/sician,

11e

h agueous.or. oj | ¥ ,gol utions or suspensi ons or st
wheg %ﬁﬁegplélﬁgg_ the individual regimen and dosage level as the most appropriate for a
particular patient.

An effective amount of a compound of the present invention for use in therapy of dementia
is an amount sufficient to symptomatically relieve in a warm-blooded animal, particularly
a human the symptoms of dementia, to slow the progression of dementia, or to reduce in

patients with symptoms of dementia the risk of getting worse.

For preparing pharmaceutical compositions from the compounds of this invention, inert,
pharmaceutically acceptable carriers can be either solid or liquid. Solid form preparations

include powders, tablets, dispersible granules, capsules, cachets, and suppositories.
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5 Liquid form conpositions include solutions,
suspensi ons, and enul sions. Sterile water or
woaver4frropyl ene gl ycol sol utions of the acti vECT/SE2007/000573
conmpounds may be nentioned as an exanple of liquid v ee
preparations suitable for parenteral adm nistration.
Li quid conpositions can als9 be fornmulated in
sol ution in aqueous polyethylene glycol solution.
Aqueous 10 solutions for oral admnistration can be
prepared by dissolving the active conponent in water
A Fg addln sui tabl e colorants, flavoring agents,
SOUA 6P e O @r flwrec%@bﬁmrgs ifieh mapslso detes dduents, flavoring

aeﬁﬁU&9M§h mﬂﬁ& i
=i % per si %éft he f L“%ﬁéﬁ )}%gdﬁ% 3&%&5 gﬂéegr?%%o(ﬁselﬁ%graﬂng agents;
it complag be @geme&ulamgmmmn scous material such as natural
synthetic guns, resins, nethyl cellulose, sodium
car boxymet hyl cellul ose, and ot her suspendi ng agents
In posvdersptire cariek iex RAY BRERE EIEEvHEQTH Aht:@fe %Eh thd Afely

di ?ggrnaceutlcal conpositions can be in unit dosage
ViCGH ATIve ForpeneIt Jpigbleth dhe actip empanent i mltﬁdlwﬁledlewautrmr having
the WBd s BRAInE PRkl RY 1 AR Qfnd
e S R e PR R s WE DML B g e anc
ﬂz%@%ﬁﬁbed preparation, the package contai ning 20
di screte quantities of the preparations, for exanple,
packeted tablets, capsules, and powders in vials or
Forgmgparihg Supp'ﬁkl&)ryl Bbmptﬁkﬁﬁcﬁhg & [oALARIEAL wak §1§bhbé§ a@n&ﬁﬁ’@b’f fatty acid
het,, or t Iet itself, or it can be t

gly%@%m Gorea F?bé*rfﬂétfm%lml a4l therpetiee lﬁa@rd@gem dispensed therein by,
for GORRAS 'shh‘ﬁ@s THEMoRE AR dPeheE %g;(tgﬁe ig mén?d%fea? t cgr?v%tmeent

and nmeans of adm ni strati on. ar nac ica
sizeg el sl adlowad to eqod angd sodiidifisent s i ncl ude t hose used in

formul ations suitable for oral, rectal, nasal

topi cal (including buccal and sublingual), vaginal or

Sulqablle@anr&rsalhcluddt mapndiungeasbidai ABSRERm sltéHrét@rfbﬁ%Cl'd!:t@Ee sugar,
i ntradermal , intrathecal and epi dural

n venous
Pe"@a Ky starch.dreasanth, msti, reliulespssodin easharamiethvl Fellubase, a
lowﬂﬁﬁﬁ@?%ﬁﬂcb&xHﬁMkr@ﬁ&ﬁ& gikkor m and may be prepared by

any o t he net hods wel | knomn in the art of pharnmacy.
30 For solid conp03|t|ons conventional non-toxic

059 A RS AL SRR
phaluhmcewtwally e&ep&bhrsﬁ]ﬂ thel¥of 2RQHe thépeifdic %@ﬁ&%@ﬁ@&é&ﬁg 573
cum

éW n@gge n& gearat sodi um saccharin
Proply FEdE BoatmgRty gEm inelnding Bumpen Hienormahy fartslateddo
accd¥éahch Wltﬁ%%daﬂd'pﬂh‘ﬂn‘ijac%ﬁﬁf}?rﬁﬁf& la§ géha\{m%géﬂtl% X to{n%gsnelon
conposi tions can, for prepare (%
di ssol vi ng, di spersing, etc an active conpound as
I f i.on har ceutical adjuvants
n oM B0 g B0 QBb PO By B roiben ] cpapostion of
this invention may also contain, or be co- admlmstered (51mu1taneously or sequentially)

with, one or more pharmacological agents of value in treating one or more disease

conditions referred to herein.

The term composition is intended to include the formulation of the active component or a
pharmaceutically acceptable salt with a pharmaceutically acceptable carrier. For exampie

this invention may be formulated by means known in the art into the form of, for example,
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s aqueous dextrose, glycerol, ethanol, and the Iike,

to thereby forma solution or suspension. |If desired,
woOheo7phst7oraceut i cal conposition to be adm ni st BCESENMY/000573

al so contain mnor anmpbunts of non-toxic auxiliary

subst ances such as wetting or enul sifying agents, pH

buffering agents and the |i kg, for exanple, sodium

acetate, sorbitan nonol aurate, triethanol am ne sodi um

acetate, sorbitan nonol aurate, triethanol am ne ol eate,
tabldts capbolesialquddhs B bikp Ssiutdins PHuSRMEIoRE) eftfibrd OS 808, Bﬂﬁrﬁgnts

ar e ﬁnomn or will be apparent, to those skilled
gelsfiasal sprays, seRposiferifs) %nel% dizrided pPders Ar @er@@ésrm@msmsabr
inhafeki6 j E%%g :

Pen n]g &g 3 afonrll}%{:éﬁieg? ?Séégﬁélﬂégﬁg %{Mﬁ’ I%g@%%%ﬁ%lﬁrn Jnfiysiop),sterile
aqyequeert le'r$0h1§ynm sulsreinviats eresteriléienialsionsls ways. As used

herein 15 "derivatives" of the conpounds includes

salts (e.g. pharmaceutically acceptable salts), any
LignidrivlrXxespbstichs ihdl6dekdhidns QUIeLAGS, Md Shabibhe SR iNES: or

ds such as cyclodextrlns or coordi nation
Wa@&‘gg% SIERE gw‘??lrﬁoma? of the actiyg cAmaeunds may e dnentipndd asfanee

exaAei1618¢ lﬁful@ﬁx.%f?asratlo o es% 5L R B&re tgfaﬁdlﬁmlsﬁraﬁora iﬁc?u&%a%rpl?%bnons

sol vat es rugs or
canga l?ﬁefpgméimtdd br mhamm in gq@oumpﬂyet@/lenepg’l@dﬂ s@Stion. SA QRO

orrpou d that .{s,20 conyerted in vivo
mﬂ&%#%?a o ogl%gﬁ°§c§% § DREPTEd Y diseplving fhecachye ¢qmgponent in

Wateommbaﬂddg saftatiléeoloM BNV bEer®, §hB1iI3AS Yand thickenin agents as
S|oI0|caII y. wel |l tolerated and non toxic. r%

desgfﬁ So*PSIéG&FlP%S for gral nesGiantbe made b diskersing dhq ﬁneﬂjhéwded
e tc
45 AL SATE By e

resigg|methyd caliulofe, s@iur harboxmushyldslluiWeearel dthe ngféﬁdmg dgents
kno%ﬂto% haﬂn?ﬁ%{]cal Func@on these nmay form quaternary

amoni fte by reaction with an
al kyl ati ng agent accordlng to nethods well known to
Th%ﬁgjg skill. e er son. Such quaternary ammoni um conpounds
“WCFH‘F P%S&t?&é cyt b inamyglosage dern. dinsucidorm, the

con@a&%mﬁmeﬂ;w PR 000e oG SR AUNAR. TSI, A

an am ne function may a
conpepeitnThegmit dosagefoum dart bead parkagedlpt‘@aﬁmmﬁﬂhﬂ padkugtﬁédnwﬂmng

e C ound cont ai ns
sty oL 1B bRl i R sl Bkl R orreoes Pt
pov&alemrm vﬁtlsrmanipeumw Thes@d doSage 6:M & aAoBel AGpsita rcﬁélfé%‘ lo? tablet

of N-oxides are the N-oxides of a tert
1tse§’)r<ﬁr %“8?’ e SheAppropgiats namher of any of itheseprohagediformmi ng
het erocycl e. N-Oxi des can be forned by treatnent of

t he _correspondi ng am ne with an oxidizing agent such
Corgposiipns wge he fumulatelicfooanyasuiteble amttdar((hnga.ns ®f administration.

Phaﬁﬁgcgfft%%ﬁ{l Q(?c?éwabl% c%grieg or &t helgntfs ?nclu% ?h%%e used in formulations suitable

for oral, rectal, nasal, topical (including buccal and sublingual), vaginal or parenteral
(including subcutaneous, intramuscular, intravenous, intradermal, intrathecal and epidural)
administration. The formulations may conveniently be presented in unit dosage form and

may be prepared by any of the methods well known in the art of pharmacy.

For solid compositions, conventional non-toxic solid carriers include, for example,

pharmaceutical grades of mannitol, lactose, cellulose, cellulose derivatives, starch,
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10 Advanced Organic Chem stry, by Jerry March, 4th
Edition, Wley Interscience, pages. Mirre

weoaondriigsd7ar | y, N-oxi des can be made by the proeedSEz0000)00573
L. W Deady (Syn. Comm 1977, 7, 509-514) in which
the am ne conmpound is reacted with
m chl or oper oxybenzoi ¢ aci d¢{MCPBA), for exanple, in
an inert solvent such as dichl oromet hane. 15 Were the

conpounds contain chiral centres, all individua
magpésivma btedrateEodiuin Facaering Bidin, @IRbSS, s&RdLEhIzREHm caﬁbonate,
(g aster e0|bsorr§f 3& as well as racemc mxtures of the
an ﬁlﬁi‘%ﬁm@ eyl liifHA Rhammeceutisplly edministrable vempasisions can, for
exdeRiTE W HakspaPeddbyHidsS vid LS Shent, feoet s |
i somer :?)ge% and y{easi\lft Q%g?ﬁ%p%%ﬁ%c,%agthvg C‘ﬁ[en%gltr]%(ﬁa Shped above
an¢entisnakbarmarshiicabadiivantinh chotensuctFay forkraraple] wans salpk

er und, can, exi st in one of several
oo P B, STRAUDS EREH, e 90 Sl ST,
If desirglp éheiphbewdcbyticd Psopigobiidn @6 b§£t9ﬂ?ﬁiste§édt m& N8 Sor®if minor

neverthel ess enbraced by the scope of thi's 1nvention.
am%‘%“%ﬂ%“’&dﬁﬁlﬁi%l 18y suhancenpish a8 wetinger anmisifyisg egends, pH

buféride avadty ad : i i ted.and 111 vary
Yo rgna‘gbot ut %Sqﬁg/@?ﬂgﬁ% 5‘5‘1“&*% ia%‘{%?‘g’tsggbiﬁﬁ “%P&%Bf%%
trieghsaglapiegdivpescetitey sethifan poedlaurath) tyiethiahdlahme foleats, 30, Actual

R ey e TR R B 1l e s el P e i g sitled in

thisf art flortelrampld] se|Restifigod8 BhiRRckiey KGR MdRPuBkihin
C Thus, _the skilled artisan can readily determ ne theg
ORI nEaem. EemsslTaRaahth Etioan7530 additi ves,
vehi cles, and/or carrier in conpositions and to be
adm ni stered in nethods of the invention. WO
ThexgmpowadithegyHsor 00/ BARETBise@ i Goiopowagds Af usbiBerein

" t d.v ' ave bee ho to inhibit beta
LALLM RREE: 210 b Ay b s,y
conipiétiel (¢ @ risclufiorh@ingplaes betlahendtavier KRGIUSMOWEh EQcﬁ?odextrins
useful. in b]%ockl_r}gmfor,rmtl on or aggre %I on of "A(3 ’
or 088%1‘93‘8@ ST 'eRRs Bt opetahighesus geMrc| and &7 fefresadids or bases,
1$th@PhidEHimsQfr thY ' ' | t her . .
pe %eﬁ?oldegene.r at | (f/deﬂ%cci) pggségggtgﬁggygcpgggﬁ rt%ﬁm§s & Rids: gqupling
partnery and profrgting erpueps SBY (‘mndogs A Sepmifo dempleiyebMpeund that is
' ' ‘hat, t. C ounds of the present
oo %{/egg% }}%%%gn%é%g)éo%g@a aféYrg)‘EWoW‘gat nment of Al zhei ner
di sease and di sease associated with denmentia Hence,

coppounds of t present invention and their salts
Saltg PQRS SHORQUs nglﬁ &VEBHOR e REpderARly Phpsiolpgicaltyewellioderatsd and

non $&4G¢) Iﬂﬁn‘ﬂaﬁﬂﬁjléﬁf‘&f sal@&SrdRhdwn ﬁﬁh@s‘é @Eﬂleé;{n?tg? gﬁ%&@ gléch salts are

..pat hol ogi es such as Downs syndrone an
withit, e §pepetpf this investionpansiaséererneds tofvampbinelsdnsipdeihel saloforms of
the dASHoRh&SENt i nvention woul d nost |ikely be used as

single agents but could also be used in conbination
with a broad range of cognition deficit

Where the compounds contain an amine function, these may form quaternary ammonium
salts, for example by reaction with an alkylating agent according to methods well known to
the skilled person. Such quaternary ammonium compounds are within the scope of the

invention.
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enhancement agents. Methods of Preparation 15 The
present invention also relates to processes for
wonrepansylg t he conpound of fornula (1) as a fPee/Sha®e/000573
or a pharmaceutically acceptable salt thereof.
Thr oughout the follow ng description of such
processes it is understood pgat, where appropriate,
suitable protecting groups will be added to, and
subsequently renoved fromthe various reactants and
Compberdseditain@sy anbnfndBmossn hBRAlsddrin M8x7I8& A k¥ference herein to a
under.st ood by one skilled in the art of 20 organic
Cm%VﬁPﬂigFgwﬁ hifefrins Aanction atse dnetusiss therV-oxidng such
protecting groups as well as exanples of suitable
protecting groups are for exanple described in
Wipren eqsmnopad gpuips savaral @ngefictiSys) bhesi moteythah o nitrogen atom

a. . it il ey: | .
maf bESRYised o Tobl 9 Wil it ipmplen S8 Fiottdet o e e of
a tepigary sméhefoor nithegeh @tvink 6fa ifros@RGntMing Rtloby§s- 25

Preparation of Internedi ates The process, Wwherein A
B, C D Rl, R, R3, R4, R5, R6 and R7, unless

O Rer i P f i [ fined, .
e i D L
such gs agen|peraxidstarai per-acid ¢erp oupedoxybarboxytisl agid),|ske for example

ik L T T
Moy RrtfdRBarlyl Ndxlides Thiebs madd byfhe Weﬁﬁ'e Btﬁ% ‘ﬂzg ﬁggi}% (SPY. Comm.
A RO R st . L LU SCTC D e
aciBICPBA), a&eex@g]ﬁret; HSar @bt SQve &Rh%% dic%?o‘}s’lgét%%er br om de

or copper (1) | oride, or wth copper an obrom c
acid or hydrochloric acid. The reactions may be

j U1 t.abl e sol vent ..such as ter at a
WSS BRI £ T T Bl ot &
enahigumydrg epinrerodndadi ssosrpeibiiaere)fas RN bR emld mixti6¢ & the BthRunds

lret r% ents h %o en such as brom ne or.chl orine, to
are%’bglgi ﬁe%f"%ﬂfg BHYCBRO% ormul a 1V, wherein R8 represents
hydrogen, alkyl, aryl or two R8 may forma cyclic

boronic ester. O-R8 . . . '
Compounds may exist in a number of different geometric 1someric, and tautomeric forms

and references to compounds include all such forms. For the avoidance of doubt, where a
compound can exist in one of several geometric isomeric or tautomeric forms and only one
is specifically described or shown, all others are nevertheless embraced by the scope of this

invention.

The quantity of the compound to be administered will vary for the patient being treated and
will vary from about 100 ng/kg of body weight to 100 mg/kg of body weight per day and
preferably will be from 10 pg/kg to 10 mg/kg per day. For instance, dosages can be readily
ascertained by those skilled in the art from this disclosure and the knowledge in the art.
Thus, the skilled artisan can readily determine the amount of compound and optional
additives, vehicles, and/or carrier in compositions and to be administered in methods of the

invention.
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,& halo CB (RB P(R3r OR8 15 IIl IV The reaction

may be carried out by: a) an alkyllithiumsuch as
woubyiusszhi um  or magnesi um and a suitabl e boPOWSE2007/000573

compound such as trimethyl borate or triisopropyl

borate. The reaction may be perfornmed in a suitable

20 sol vent such as tetrahydpofuran, hexane or

di chl oromet hane in a tenperature range between -78 C

and +20 C, or, b) a suitable boron species such as
Cothpdusdds,of the':'préseﬁt inféntiof havetdey khadvdio 1§1'11b1¥ bta Secretase (including

xahar o] ane, scat echol at odi bor on, pi nacol bor ane

Bﬁ%taﬁté‘ﬂs'r B eI ipitars of beta speEetass hexe bm. shewe & bd weeful in

st oo of ol SRR 6 LA B i
tregtme@q'qfdﬁzhmpn sddisensg ad othetrreatqugenmhem dﬂseﬂsmﬁbd&%d with

clop B RS R bRy TRGERe it Poir el ana

compmindaef the pyait ahveydrpiep Bé"hslé@ f&’f th@treatment of Alzhelnger disease

clohex | phosphi no) bi phenyl, and a suitabl e base
an‘é‘ﬁ %%SS%CIT%? ?Vi% figm%nﬁan dlenge, cRmagunde of 66 presassreention and

theftGditsSiEe 9&76/0@9 @ét?esactl%é aéeﬁﬁs‘% ta%é ?e'ﬂt&?dlggases su%‘h as n%lzh%}gier as well

ropyl et hyl am ne, tassium aceta

as dellg,éraaoéj relpted paghol g gies snalyas Dewpmsryhdfombchnﬂrﬁs anﬁah\aﬁ@iopauy hIt is

R R e T A,
agm’e:rhn&ccaﬂdl 1les bé)ﬁe%ﬁébrﬂlﬁnﬁuﬁhﬁﬁth"ﬂ-@%a@ranﬁe of édg}xltfoﬁ%ﬁh@n
ound of fornmula V wherein hal 0 represents

enhﬁ%?egbegﬁr%nﬁ bromide, RO is aryl or heteroaryl, and a
conpound of forrmula VI wherein R10 is aryl or
heteroaryl to obtain a conpound of fornula VII. NH

MethgdgofiPrrpaation R9 R1 0 (R4)q B (R2)" 10 VM VII The

Théﬁ@%&ﬁ 80?&%% aﬁg tr?ilgﬂ’eg Jtoepgp%é%qs %{ tr%ﬁ%%lnlg Elgq#ogg)oﬁgggfo f%?rgula )
as abfigeyHaké o ph’armﬁeuﬁmgp @S¢epiabielal toeehOYhBSiobt @B ffovAng

descrlp%n orf1 suc(l)l processes it is understood that, where appropriate, suitable protecting

groups will be added to, and subsequently removed from the various reactants and
intermediates in a manner that will be readily understood by one skilled in the art of
organic synthesis. Conventional procedures for using such protecting groups as well as
examples of suitable protecting groups are for example described in Protective Groups in
Organic Synthesis by T.W. Greene, P.G.M Wutz, 31 Edition, Wiley-Interscience, New
York, 1999. It is understood that microwaves can be used for the heating of reaction

mixtures.

Preparation of Intermediates
The process, wherein A, B, C, D, R, R% R®, R*, R, R® and R’, unless otherwise specified,

are as hereinbefore defined, comprises,

(i) diazotization of a compound of formula II to obtain a compound of formula III, wherein

halo represents bromine or chloride.
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15 formula VI. The reaction may be prefornmed in a
sui tabl e sol vent such as di ethyl ether or

woebe7ahydo of uran at a tenperature between -78 €Cas#2007/000573
reflux. (iv) reaction of a compound of fornula VII to
obtain a conpound of formula VIII. NHNH2 (R4) q/ B
(R2)n -' (R4)g B (R2)n 20 Vi VIII The reaction may
be carried out by reduction using an appropriate
reduci ng agent such as sodi um borohydri de,

cyanobor ohydri de /0 i t hi um al um ni wmQydri de. The
reacti on may 25 ref,or+ed-i N a #@ bLie sol vent
such as net ha®af, anol , di et hipdy r or

t et rahydr of ur an at a tenperature bet ween -78 C and
reflux. (v) reactiohl of a compound ofIformula VIII to
obtain a conpound of formula I X. WO 2007/ 145570

PCT/ SE2007/ 000573 32 /s NH2 N (R4)g B (R)n (R4) q

Thereactgmrayy bevdattied oat b tEhtmgramappioptataihiiewiiahiiogsagut
la VIIL with a

foll%%.e{l [)g ?reatm%htfl%go %%gqufg%%l; g(l'rltﬂl,; B aBAPTiale eyprags plide such as
co@eﬂll) Pydsrhide Bﬁc@p)éf(l)tdﬁlcﬁ’ﬁg rd %ﬁht pPer a‘hﬁ hgd%ﬁ%%@ feid BPd

%n%or W thout a suita base such
hydgpchlgrisieut dhepractiensanaydie mﬁyrrtml inprseitdrieredvenn such as water at a
tenipelab?Ob&wsdl Vﬁj’ﬂcagﬁlg a@s dichloromethane or chloroform

at a tenperature tween -78 C and reflux. 10 (vi)
reacti on of a conpound of fornula I X to obtain a

" f fornmua.X. .~S SS N HN Ri)g / B (R2
(D BRERAISAYr RoormBh PR s 1 Bt Bl ey cpas Halpesnctonts
brotmjnet arehloring, tb BBtaBRPERILAY Bf foB@hRITOCHARRILR BB &I rogen,

alkyl, aryl or two R® may form a cyclic boronic ester.
_Rs
>/@fhalo —_—
(R3 4 Y O—R8

The reaction may be carried out by:

a) an alkyllithium such as butyllithium, or magnesium, and a suitable boron compound
such as trimethyl borate or triisopropyl borate. The reaction may be performed in a suitable
solvent such as tetrahydrofuran, hexane or dichloromethane in a temperature range
between —78 °C and +20 °C;

or,

b) a suitable boron species such as 4,4,4'4'5,5,5',5"-octamethyl-2,2"-bi-1,3,2-
dioxaborolane, biscatecholatodiboron, or pinacolborane in the presence of a suitable
palladium catalyst such as tris(dibenzylideneaceton)dipalladium(0), [1,1'-
bis(diphenylphosphino)ferrocene]palladium(Il) chloride, palladium(0)
tetrakistriphenylphosphine, palladium diphenylphosphineferrocene dichloride or palladium
acetate, with or without a suitable ligand such as tricyclohexylphosphine or 2-

(dicyclohexylphosphino)biphenyl, and a suitable base, such as a tertiary amine, such as
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disulfide with a suitable base such as potassi um
tert-butoxide in a suitable solvent such as
woeb7ahydo of uran or di ethyl ether at a tenperaPdrTsSE2007/000573
between -78 C and reflux. 20 (vii) reaction of a
conpound of forrmula X to obtain a conmpound of formnula
XI. SS SA(RI)mHNHN $IN (R4)g B (R)n (R4)g B
(R2)n X XI WD 2007/ 145570 PCT/ SE2007/ 000573 33 The
reaction may be carried out by treating a conpound of
triétglamitietor Xiivdp spylethA BRI 6 ptBsiufl RBhRenSUS1s8E. The reaction may
1,%—d| m nopropane, ethyl enedi am ne or_an di am ne sucﬁ
be ger i1 & 0Ivent sueh aslipxane, telppngh aqetirile gter SifaRo) or 1,2-
dird i | o
Bokioped 8e ol Wlpr RRpHitel RALLED, T8
met hanol at a tenperature between 0 C and refl ux.
(viii) reaction of a conpound of forrmula XI to obtain
a conpound of formula XIl. SN (R-)mH2N (R1) HN N N
(iiiNreaCHidh) of aBotdBlrid ¢FbulB V(¥arein hhf) r&bresnts hald¥en e.g. bromide,
oteactiqon may be carried out by treating the
R W’o%&!@ﬁfwlmwow@ﬁn%gf farpwlapydorheradn R tis erylibshetgroaryl, to
dﬂMﬂJ%&Mb&%@BP@hh@h%qﬂXidaZing agent such as tert-buty
hydr oper oxi de and 15 aqueous anmoni a. The reacti on may
be perforned in a suitable solvent such as nethano
at a tenperature between 0 C and refluy, (ix) reaction
of a conpound of fornula XIII wherein Bis ring B, C

or phenyl italof orymul a lZN to a conpobv Qrmul a XlV.
20 &OCH3R-Z E&OH XktT XIV (R); (R%),

e

A% VI VII

The reaction may be carried out by treating the compound of formula V with an
alkyllithium, such as butyllithium, or magnesium followed by addition of a compound of
formula VI. The reaction may be preformed in a suitable solvent such as diethyl ether or

tetrahydrofuran at a temperature between -78 °C and reflux.

(iv) reaction of a compound of formula VII to obtain a compound of formula VIII.

NH NH,
VII |

VIII

The reaction may be carried out by reduction using an appropriate reducing agent such as
sodium borohydride, cyanoborohydride or lithium aluminium hydride. The reaction may
be preformed in a suitable solvent such as methanol, ethanol, diethyl ether or

tetrahydrofuran at a temperature between -78 °C and reflux.

(V) reaction of a compound of formula VIII to obtain a compound of formula IX.
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The reaction may be carried out by treating the nethyl
ether with a suitable Lewws acid 25 such as boron
woniddriem7de in a suitable solvent such as PCT/SE2007/000573
di chl oronmet hane at a tenperature between -78 C and
reflux. WO 2007/145570 PCT/ SE2007/ 000573 34 (x)
reaction of a conpound of fgpnula XIV, wherein Eis
ring B, C or phenyl in formula |, to a conpoud of
formula XV, wherein R" is alkyl. i--& O -Rl1 Onh-1-
QO 5 XIV XV The reaction nmay be carried out by
treating the appropriate alcohol with a suitable
sul fonyl chloride or anhydride such as ///S
msthanesulfonylN | oride, 1-propanesulfof

cycl opr opape hl ori de or net L AQni c
anhydr i(yé& @ égrfie of a sEiES sERy,UCh
as triethyla e reaction may out in a

sui tabl e sol veﬁxksuch as dichloronmethane at a
tenperature be en 0 C and reflux. Methdds of
Preparation of End products 15 Another object of the
invention is the process a for the preparation of

Th%%mgy L carxée&w by treging thecqmpoundjoé farinnlaAy ITByitiCa sifable
th(B%b A : dy: . K3 ot her wi se .

'S p?e citl ea??fegfégg% e?Ll‘ e G;Q Ter el Ir%%?’ gtrhé(fcarg)ﬁ §1& gf thiophosgene
andy wigh eowithapk e suitabld taselgshme sodiom bidagionate e réetioh 1} be

e be treated with an id such as a
prefdfGel BEFREPE siRYn el & B robistitodth ot a formperature
betwednt -GBI°E andkaftiat such as tetrahydrofuran, diethyl

et her, nethanol, 20 ethanol, chl oroformor

di chl oronet hane or m xtures thereof and the reaction
vi)[Te3Lties 6 P4 5 reaction of a
(DTt Haf ek comtfuba R forgly DX B bl EporhBhrl SF Rk R,

hal ogen such as bronine, to obtain a conpound of

formilal. 25 s HNA (R) HN-NA (Rl) 11 NNORS

NN hal g (R)"_#5C B\ S
N
HN 5
ool I e " ol Ty
IX X

The reaction may be carried out by treating the appropriate isothiocyanate and carbon
disulfide with a suitable base such as potassium fert-butoxide in a suitable solvent such as

tetrahydrofuran or diethyl ether at a temperature between -78 °C and reflux.

(vii) reaction of a compound of formula X to obtain a compound of formula XI.

S S

(R
S ey

S

HN N
ol T e el T (e
XI

X
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(RRPORBCB (R2),, (R4 (RBPq (R4)g WO

2007/ 145570 PCT/ SE2007/ 000573 35 XVI IV I The
woeertusi10 of process (a) nmay be carried out byPcospkiomngoos73

of a suitable conpound such as a conpound of fornula
XVl with an appropriate aryl boronic acid or ester of
formula IV 5 wherein R8 repggsents hydrogen, alkyl,
aryl or two R8 may forma cyclic boronic ester., The
reaction nmay be carried out using a suitable palladi um
catal yst such as, [1,1'-

bi s( di phenyl phgsphi no) f errocene] pal I adi un{|
The Fﬁagt}qlﬁr@?yn‘g&? %PF“A—%"% by ?tlieﬁﬁ“@'ﬂﬁoﬁﬂ%’g% Pfl@)lpgltalﬁzﬁth at @)propriate

diaBahd 3k W diPheRYBHRSPL Lehloride, . .

pal | adi un(l1) ac el% a?%% or h@%@%ﬁ%% & (g%nr}glgé'é‘fho‘f?éﬁlammes
desseibediiniZigtrekadyon 199e50(89), 861 Tand 1098 5 1l () hZBTS, Tigs reaction may be

' ¥ such .as triphenyl phosphi ne,

Pret%(ﬁn%? Eeﬂr ? §‘Jb1ﬂg?%{ég}){8gtpﬁqfﬂh%s %ﬁangror %etgano? gt a temperature between 0 °C
and wfley.cl ohexyl phosphi no) bi phenyl, or using a nicke

catal yst such as nickel on charcoal or

1, 2- bi s(di phenyl phosphi no) et haneni ckel dichl oride
(vil))QgRB8 bf WedpAind Gf A ehus O i

triphenylphos%hinetrlné§§gh ?%ﬁ% 8 compaundof fyramf X

such as cesiumfluoride, an al kyl amne such as

triethyl amng, or_an alkali netal or alkaline earth

met al car bonat tr oxi de such? L0 I
car bonat e, soghun) bonate, cesiumc oriafle, or

sodi um hydreyxite may be used=in the whi ch
may be e @ x—(Renper at W ) N +20 C
and +160 C N t abl e sol vent ‘sugh as_t1 4l uefe,

t et rahydr of ur an di oxane, di net hoxyet hane, water,
et hanol or NN-d*hethylfornanide, or m Xtilres thereof.
20 General Methods Starting materials used were
avai | abl e from commerci al sources, or prepared
Thegeantion imay be carriedl bet 5t tusating tecpgtohaste tHibhdWRh $98E4hAound of
:&nﬁﬁﬁ%]%?%orded in the, jndicated deuterated sol vent,
usi ng

BP GREIPPEEC GRS ARt Sj5Bas fastretl hysipeneamidegmdt
aquékddd atdnironia0 Thd Hagih RBEBE Wirfmad f epslﬁﬁlﬁgg %olv@rgtgg&h%esggethanol

with Z-gradients or a Bruker av400 spectrone
ata AR Geteen O GO refluy. equi pped with a 3mm flow
i njection SEI 1H D 13C probehead with Z-gradients,
__using a BEST 215 liquid handler for sanple injection.
(ix) chaetigrcedla ehipbtsd af fermyily SITiwhepENE iRESORANGR phebnyl in formula I
or

toagﬁhéhgbkgh%éﬁﬁégbf denoted s, d, t, g, mand br

triplet, quartet, 30 nultiplet, and
broad respectively.

s — O
XTI XIV

b

The reaction may be carried out by treating the methyl ether with a suitable Lewis acid

such as boron tribromide in a suitable solvent such as dichloromethane at a temperature
between -78 °C and reflux.
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were perforned on an LGC-MS system consi sting of a
woavergssbl i ance 2795 HPLC, a Waters PDA 2996prdi/s#Ez007/000573

array detector, a Sedex 75 ELS detector and a ZM

si ngl e quadrupol e mass spectroneter. The nmass

spectroneter was equi pped wggh an el ectrospray ion

source (ES) operated in positive or negative ion node.

The capillary s voltage was set to 3.2 kV and the cone
(x)ueddtiagef b cofifoudd of &SPRELIXME WherclE §BASB, R PhSII R Bfmula 1,

was scanned between nfz 100-600 by a scan time oOf
toﬁ?@@?”ﬁ%ﬁ ﬂPB§%X¥}W§?Emd%t€%ﬂ@ﬂ-mas scanned from

200-400 nm The tenperature of the ELS detector was

adjusted to 40 C and the pressure was set to 1.9 bar.

For separation a_ljnear gradien maé%qpnhied starting
at 100% A (A 1 [oni_um at N 5%
acetonitrile) a Ing at 100%10 B ®?B

n
acetonitrile). The_colum used was an X-Terra M5 C8,
3.0 mMmm x 50 mMm 3.§I‘dm (Waters) %¥in at a flow rate of
1.0 mL/m n. The colunm oven tenperature was set to 40
C, or LG M5 analyses were performed on a LC-MS system
The easticn maybosarhedint by sredlidg the ampro@#@EalbioCyvith 2\MaiteHls sulfonyl

9 i ode array, detecto a.Sedex 75 ELS det ector
chith &Iy R TRl B RSl 1 s T Spebritond chioTke
cydigsspanpationpitbloeide wameth@bésR I8 c WhityiridB irPihe plsQRRRY suitable

g

b i on souné%@%E§g ogerated in positive or negative ion
asspeh astHgthylamite; Hhg reactiommgyebe gqariaskqut ina Siitableobyent stitteas
dicBRRSntR4 23] The mass
spectroﬁ%?gfﬁ&ggégggﬁﬁggéﬁgt%éégk % 100-700 with a
scan tinme of 0.3s. The diode array detector scanned
from 200-400 nm. The tenperature of the ELS detector
was adj usted to 20 40 C and the pressure was set to
Metho#ls bfPrepSetiar étHindpro@stsper f orned on an X-Terra MS C8,

3.0 X mm 3.5 gm (Waters) run at a flow rate of
Angingy ik of Re e g PiRATeRses s hspigbdrensyf apDmepdat

R0 Fortnd14NT). LOHEN; Ny C epknH onitril.e or
gen8_ m f of(m)’c acing.ﬁyﬁ’ gil;?la%ét%g%f R ’Ir%j %g%?dﬂ? %g&ggsfgﬁ%v B°
spegified e defivied pé hespinbathee, awl saltm theveofi Whemip ér debivgdeto\WdBin the

. 25 LC-MS .anal yses. wer erforned on a
scic Bt 12 53 bl B P et & Ay RaRerebaly g o
hydrifief chibridé ires suittblA sl98 sdétoslae@dtya filah EdRY1 ettfer, 388801,
r..and a ZQ single quadrupol e nmass

85 El tect
ethangl, 8[5%6%5% pr dighlgromedong QEBE¥Ree thereofiard the ieaptertimay peeur
bet@&en 80 eClg oSP@Y i on source (ES) operated in positive

or negative ion node. The capillary voltage was set

to 3.2 kV and the cone voltage to 30 V, respectively.

: te capned .bet ween m z 100- 700

(0) {ARIGHEETS St RRLICPIEE Kr¥ RAER 1 SRy Fatogen Sich as
bromine, to obtain a compound of formula I.

H2N (R1)m
(Y
N N
+
halo
wf Y (oym. L0
(

R4,
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detector scanned from 200-400 nm The tenperature of

the ELS detector was adjusted to WO 2007/ 145570
WwWOeCH78E2007/ 000573 37 40 C and t he pressure WRETSEL007/000573

1.9 bar. Separation was perforned on an X-Terra M C8,

3.0 mrmx 50 mm 3.5 m (Waters) run at a flowrate of 1

m./mn. Alinear gradient wgg applied starting at

100% A (A: 10mM ammoni um acetate in 5% acetonitrile,

or 8 MM formc acid in 5% acetonitrile) ending at

100% B X®BI acetonitrile)py The colum oven 5
tenperature was set to 40 C, or LC-M5 anal yses were

preformed on a Water Acquity systemw th PDA (Waters

t t | .
g AASlor ool e B PR S0 1o R Bigpgpm su
a ceppgyadaf forenuleX Vi stithtan affrofiiatdatyll be@hic2cid ot e%ﬂél\i/lﬂ fleilaﬁula v
|

Biv ARkt e e R
reaetionmayibe @eeédd e ubing Mshitdbfe p’@lﬁ@iﬁnﬁé&%}%@ %’lcﬁ%@t[‘i’ g" tril e)

gL for LC-separation at flowrate
b“@/@?ﬁ‘ﬁ sRBIpHRITGeaelpaliadina(Ih cloride 0- 350nm and 254nm
tet%&ﬁ@ﬂkhﬂ?ﬁ@s‘ﬂhm@%ﬂ%th{% p%@&ﬁﬁl%]d;@ye hgaxﬁpgé%q&ene

spectroneter "was run
dlCh]@ﬂ@e pahadi@a@l)laketnty oVbis((h@:ﬂZW&Enéﬁ(:Vtoﬁﬂ)%all&ﬁuﬁQU)? together with,

Qv f d
or YOk R e AR D LS Bt e o5
(dlcaszhe)@ﬂlmolﬁlﬂﬁo)bfyh&@ﬂyorMBﬂB a nAckMBERA1Fst %é&oas GRMNTh &Hé?é&al or
12%%{% ﬁ igggieﬂcg guadr upol e mass” spectroneter,
pee ?tb%i@n%fkﬁlai}chémtd@é@gﬂth@ thhezn&mlém&ﬁm
ﬁlpﬁéﬁlﬁﬁﬁﬁﬁﬁ&ﬁmetxﬁﬁfomsA§ﬁ’i@a%zeE%§§ §&h a\é\% lﬂHglg(g

an el ect rospray 1 on source opera
amige syrlga fisteyliaptinaroten alfdemeamber Akt camieinetal Seﬁrm&ﬁbr

7 scan tinme of 0.3s. The

hy AN T Forps L ot POt SRR et i Boiates Cpgodium
hychmd1deagaEy benssed i the @eadQon wHi@SRBEb y&fdfme&' B dhPeenAt fagge
b b anned from 200-400 nm tenperature
e“{’??é‘ J% 55&85 adeGrC-ima suitblesobignt S@claes tgha:n@ tethahygrofigsnr e
dio¥¥@8, d@kth | i near

was appl Fg%ég%%gr‘?%%rgetg?ﬁ oiéﬁ!‘?@?%&k 33%' h%(?n n%fa?ﬁﬁ?ﬁgﬁ thereot.

acetatein 5 % acetonitrile or 8 mMMacetic acid in 5%

G ile) and ending at 100 % B (B:
enggagt]‘geqn}llgtail le). The columm used was a Gem ni Cl18, 3.0

Starlmg matefiaBseBwere 20ailBRefanesnambrcl isGl X sy n%ljé réd ac%ordlng to

it flowrate of 1 mi/min. The colum oven fe at ur
ergiie RIgECdPESs 40 C or LC-MS anal yses were perforned on a
LC-MS consisting of a Waters sanpl e manager 2777C, a

e ar e garae napRRh M H AR Sl otiln Sy
DPXAR0SVRpppctons:tatiopeetiag st deHe GirH eatihpad $eHaX-BRleus
probehead with Z-gradients or a Bruker av400 NMR spectrometer operating at 400 MHz
'H equipped with a 3mm flow injection SEI 'H/D-*C probehead with Z-gradients, using a
BEST 215 liquid handler for sample injection. Chemical shifts are given in ppm.
Resonance multiplicities are denoted s, d, t, 9, m and br for singlet, doublet, triplet, quartet,

multiplet, and broad respectively.



10

15

20

25

30

30 ELS detector. The mass spectroneter was confi gured
W th an atnospheric pressure chem cal ionisation
wOARCIHsSi7ToN source which was further equi pped RCTISE2007/000573
at nospheric WO 2007/ 145570 PCT/ SE2007/ 000573 38
pressure photo ionisation (APPI) device. The nass
spectroneter scanned in thegpositive node, switching
bet ween APCI and APPI node. The mass range was set to
mz 120-800 wusing a scan tinme of 0.3 s. The APPI

LO-MSednblgsesandde pdteorABLCbn 68T 00RLS Et@m%%ﬁsﬁtf?l %fﬁ%&%és Mfance
A, _respectively, I'n addition, eso va

27%&%%%8& W@Eﬁri H3AEY96 dicde prray desecteras SsdeQ<47(5(EIJS d.etddt()r aad d

ZMI9 E‘ﬁgﬁgﬁaa&rﬁpd{é Rlaks é\%&t?orﬁ& Il"ﬁep%lagsosr ec ootgpeé%%leaglgp 1th an

eparati on or e

ele@m‘prax ion seeroe (BB) mqratad i pmsmwbemgrmmh nfdd. ThdapMaryd
adi ent was used

n
vollag Wi 8650 5 A B Pone Volsedino 29 S petHvab bt B 596
spemed)raéten‘ Waﬁ&dn&ﬂ@bﬂ@eﬂbz/zlﬁﬁ)%@ i §claﬁ‘ﬂﬁle)crf BE/EI‘I%O& 1ray

n tenperature was set to 4 - anal yses

Ve

detigior W BSFIBEEamotd 0z Odgine rihe L@Wtumnxf |ﬂm EI@ detéctanwas adjusted
d dule, .Waters 24 Dual 1

o 41, G680 1 00, PR Sy 1 2150 D b

starging gt B0GuAdAL PO M ERSSOnERE GéctBaRL 8% acetO@trlI®SRd ending at 100%
uipped wth an el ectrospray I on

pec q
B @i éﬂt{”E%eI;heaaﬁwwsd wids an KoEqrtaq M§ G 3 Hegatd Memingh. 5 pm
I kV and cone voltage
(Wif/\fgﬁsg?%ugg?/.g flo Qer?gllsc 2 Og%%% r ometcé) u%%veféergge‘iﬁ%dw ‘ifegFWQg‘lq °C,
or mz 97-800 vvlth a scan tlrre of 0.3 or 0.8 s.

?tlons metﬁgg for on a Chronplith
erF‘% Hh CETeRISTe ‘{ MS gysiemp congistingesp V@t@rd;Aélmnce

27981 pl Weers P AP\ Hodd ar%% {feécfd% Stk ?ilglﬁl%g‘g&)r and a ZQ

. aqueousi) endi ng at 100% aceton trile
singl¢ apdepoldmesy spestremeter. drhmass specROmEE: Wk ecﬁiﬂpped um an

. O3 e on a

e R RS aN Moo R iR R et o Bty

voltzgrewasdetitor. Ak dndas cndFolkgdto 30 . Rsptildly XTheldls 0. 25
ear tenperature gradi ent was

|
Speaf"“f Chk 3%?#@%@6%8%2&00(798 FAthe simjima g0 8ndihegliode array
deteBﬂ)@ s€anfbdfr6in @00—140@ nml q’hgemgﬁféﬁﬁe of 1€ Ei%sd(se@?o? Qx;ars %g%steé to

equi pped wi a chem I oni sati on
40 Q&mﬂé@ @m@utmsme@totleawbarg%@amasn wet pafiemed ba aa&-maﬁaSMs C8,

h | El
3.0 BB 30 AT S BT B ol st DG, Sclincpopeiomwas
appliddest ARSSatI 0O A @NEI(EﬁM%%ﬁﬁE}ﬁﬁim hedre %?S%rycéto%grﬂg 90< E{M

the scan speed was set to 25 sc
formigyacid iy $ éél@f?tamtrﬂfa)senémgfa@ﬂm Bo(B: aceB@itvile)s Tht ecmn(]ﬁ-:@ven

A ) suppl ied by Agilent Technol ogi es.
t
em;@ﬁachnavgag g%%%@r%’rr%ter was equi pped with a Direct Inlet

LC-MS analyses were performed on a LC-MS system consisting of a Waters Alliance
2795 HPLC, a Waters PDA 2996 diode array detector, a Sedex 85 ELS detector and a ZQ
single quadrupole mass spectrometer. The mass spectrometer was equipped with an
electrospray ion source (ES) operated in positive or negative ion mode. The capillary
voltage was set to 3.2 kV and the cone voltage to 30 V, respectively. The mass
spectrometer scanned between m/z 100-700 with a scan time of 0.3s. The diode array

detector scanned from 200-400 nm. The temperature of the ELS detector was adjusted to
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30 Probe (DI P) interface manufactured by SIM GrbH The
mass spectroneter was configured wwth a chem cal
woami7siasizon (Cl) ion source and the reactant QRETASE007/000573
met hane. WD 2007/ 145570 PCT/ SE2007/ 000573 39 The nass
spectroneter was equi pped with an electron inpact (El)
i on source and the electrog,voltage was set to 70 eV.
The mass spectroneter scanned between nfz 50-500 and
the scan speed was set to 3.25 scan/s. A linear
40 tCERE
R e o Bty fh Phetolledy a8 ferma s cs,
3.0@imixrfft rem, Theune ()Watms) need aiRSy rafe ¢ IMIE. AnilVBA linbhrQratfle it Was

apifd 5%%.%20@%% 0GR pRichizen %%%?%;?%S@T&gm or 8 M

f
or%étlf dlfirgnﬁajox/ﬁl' g«?brt% Ay o eﬂﬁﬁlg afll G@)“’{Pﬂ?BaEJe eﬂg’cro o oven

tempiexaiirg gvas oatite 40 PE/@. 1 M anmoni um acet ate in5 %

LR Pt yisf bt P T Angbity v S gip/a (Waigr 2996 and

Walgdr € 2QImadsk ¥fectrofio iR A2durht T h
SPD- ?OA -vis.-detector %&Sﬁgg@gﬁw ?ﬂzﬂ{é I\%\ZPgIZéJl X S0mm.

Th W fspineyates Ivanset(tc61 8C. 4 ligear 2101 gradient BOMIG0% A (A: 95%

0. OI n nlu {;H %ga‘ce% E/flﬁ@ &ng Il' E?I‘{dg# ﬁ‘%té#lhlflé)l{ 16@%%{5‘%,@?)&%4

ammnmllhsrcetatﬁ i WG NQ Svates emti OB lagerbnifil€) vk aia?héﬁ PP C8pardtion at

IR e
Eﬁ@t\w detet@inafién. Mihe MQPmalsp EJn%%Ee?WaK ?uIH%tﬂ:E\I@@I? pbdAiboQWihing

Wat ers Fracti onLynx sgstem wth a Autosa
mode, A frapil Am%wéagéavasﬁ ¥ ahd theCiink dbllinge wvmcé«' er 2767)

LC RGP on SRITbILEL o SECVS bR ERET ) Atk ctipble mapngss

27730 & Watsrs 1225 |CoindRpusvy, h‘W‘atéM&B@(ﬁ Solédaover? Q/Wét}‘%tﬁf Single
5@% and Waters ZQ _nmss ectroneter.

quagiEpPlg gRass SRS pIeigT @g%lteg 2096 lioKsomay d@ﬁe@thr guﬂea%bdex 85

ELS @dteith. THd Blalss e&%&ﬁet%%a&?%\%nﬁ( al}glﬂg%sgraargt ?rari %o%]rci,? (ﬁS)

gradi ent from OO% anmoni um
opefgted anOWHVQW lageltnfﬁ%)mwﬂa fitermdse ppelctroth0@sBnhcitdUyeen m/z

for LC-separatjon_at flow
1002 K hne PRl othie S e b5 Bl stone
voltaga wiieet #Q0TsesRpeadly. e dRIde WaE 3(ﬂét9ctw dcBnred fidth 200-400 nm.
posi tive node. The Capillary tage was 3kV and the

The(tf;ﬁger%rq ofghe BhS dgegior ms@éiapstqu tggerCragd the\pressureMBs set to 1.9
t |1
a3 SV 0 s AR ) S0 DS

amrsrnmm a&tmbiméis%zaeetoﬁmﬂg |0E‘8 iV aoEtibectd 18 r59¥@d&eon@A) bi¥d ending at
10 Q/de%c ont) J[’]}ll,IOU? irradiation at 2450 MHz.
0 omtrlle e column used was a Gemini C18, 3.0 mm x 50 mm, 3 pm,

(Phenomenex) which was run at a flow rate of 1 ml/min. The column oven temperature
was set to 40 °C or

LC-MS analyses were performed on a LC-MS consisting of a Waters sample manager
2777C, a Waters 1525 W binary pump, a Waters 1500 column oven, a Waters ZQ single
quadrupole mass spectrometer, a Waters PDA2996 diode array detector and a Sedex 85
ELS detector. The mass spectrometer was configured with an atmospheric pressure

chemical ionisation (APCI) ion source which was further equipped with atmospheric
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WD 2007/ 145570 PCT/ SE2007/ 000573 40 Thin | ayer

chromat ogr aphy (TLC) was perfornmed on Merch TLC- plates
wQS8hi7iiess7gel 60 F254) and WV visualized the spOTSE2007/000573

Col utm chr omat ogr aphy was perfornmed on a Conbi

Fllash(r) Conpani onTM usi ng Redi SepTM nor nal - phase

flash colums or using MerckgSilica gel 60 .

(0.040-0.063 mm. 5 Conpounds have been naned usi ng

ACD/ Name, version 8.0 or 9.0, software from Advanced

pre€heepisdts jonBatied QIFMENEevide) Thez %ﬁ%%&%@gﬁ%@% 21 tbge\l ositive

. acdl_abs. coi n,
m%rﬁ%g&émﬁw APg?ﬂ iﬁfggll’?’l wPde. Ade aeanaings was set tpaURd800
usiﬁé lats%\?l gin%é’c%‘gBh%)'}% Ag*ggﬁ;gﬁeréarnﬁgﬁe é.g@gé%é%ae\gﬁrg set to 0.86 kV and
- u - -
0.8AyidY, s¢spentivelyakn azﬂd(ti’bﬁf,’/%_e Ze%(lv:flﬁgﬁ tenﬁﬁl;a’wfé m(f’@),idﬁs%%tigp gas
o g e sl L mers i ﬁétm}?c‘ée?g 435 ot Sprion
: . | Ut i
i A N R
runje a fiow rageidfd migiimt Al lmeg@mdlmttvﬁmﬁcmtagflﬁ% Ib?i?@&’g 2& g}jgggnM
azoni u
ity el e SR b A SiTBR (R Dy tho St oven

a
temipeRdtyre wiaf savdsd 89 o€ gr ML) whi ch had been pre-heated to 75
C. The m xture was shaken thoroughly, aqueous

LIS patlysainerarafornados a Watay Lt Swassistitged aandliddee 2690
S VSl 180 1oL AR e IR TA Bt Bt o
Waisirs BQ sitight quairupbleanasangbctrb@eten bk Reds @'e@t@&h@teﬁ%ﬂeﬁﬁg%ed

Aer & shed.with a us saturated 25 sodi um chl oride,
Wl"%rg‘? 883%‘{?8?3’ %W@Eﬁeﬂﬁgﬁ (PPPIRted 0 £ PPYIEYRF r@(ﬁ@rngehep mgwélﬁf

‘ ' ' 1- 0

ot sopeoat o RO BB TR L
scaneddetween g/4H7-800 With a Beap3ime Jf 0LY of O s1Seppratidnslwere pé:f&¥hed

, ; (El z 204, ..206 [ M. ].
o s ekl S el il Mo
starting at 95% A (A: 0.1% formic acid (aqueous)) ending at 100% B (acetonitrile) in 5

minutes. Flow rate: 2.0 mL/min.

GC-MS: Compound identification was performed on a GC-MS system (GC 6890, 5973N
MSD) supplied by Agilent Technologies. The column used was a VE-5 MS, ID 0.25 mm x
15m, 0.25 pm (Varian Inc.). A linear temperature gradient was applied starting at 40 °C
(hold 1 min) and ending at 300 °C (hold 1 min), 25 °C/minute. The mass spectrometer was
equipped with a chemial ionisation (CI) ion source and the reactant gas was methane. The
mass spectrometer was equipped with an electron impact (EI) ion source and the electron
voltage was set to 70 eV. The mass spectrometer scanned between m/z 50-500 and the scan
speed was set to 3.25 scan/s, or

Compound identification was performed on a GC-MS system (GC 6890, 5973N MSD)
supplied by Agilent Technologies. The mass spectrometer was equipped with a Direct Inlet
Probe (DIP) interface manufactured by SIM GmbH. The mass spectrometer was

configured with a chemical ionisation (CI) ion source and the reactant gas was methane.
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Exanpl e 2 2-(4-Fl uoro- 3- net hoxyphenol )-4 4 5

5-tetraneth 1 1 3 2 di oxaborolane -)4 O B1O O F
wénhydusaae 1, 2- di net hoxyet hane (12 i) was addedTiSB2007/000573

4-brono-1-fluoro-2 5 net hoxybenzene (1.02 g, 5.0

mol ), tris(di benzylideneaceton)di palladium (0) (228

my, 0.25 mmol), tricyclohexyl phosphine (209 ng, 0.75

nmol ), potassium acetate (732 ng, 7.5 mmol) and

4,4,4' 4,55 5,5 -octanethyl -2, 2" -bi-1, 3, 2-di oxaboro

Thé anss s(péctikﬂn@er Véasquﬂiﬂiﬁé& with Qn eltet:’t?onr dﬁ@%tt(ﬂiﬂgoﬂ‘éﬁ.&w &nd'¥ee

irradiated in a mcrowave at
eleglzon wiltage, wanss el e Y .Srhsanass speetrometemmnmaddamn m/z 50-500 and

the sbiﬂ @%@@Wﬁ@&t i85 %Ju s. n}x I%}g 5t aﬁﬁ?t@[%%%dl%%\ya]% %p;?hed start?ng at

give 'the crude pro

40 azahmd é nﬁn}SaﬂﬂBatnﬁmg\at 5004 ehofd i} zav@ﬁﬂiﬁ{dte I8 column used was

oxaborolan 2-yl)phenol O B, is The title
\é%g%ﬁ% (%%éﬂ%%@négwm@@mcbbed for exanple 2 in

896y|eld startlng from 3-chl oro- 5- net hoxyphenol .
Purified by colum chromatography, using a gradlent of
PregaretiveoHBRE! Repparhtiveedhoorhitoglaphy WAL ohON&@!s 14 éﬂﬁfb&i’on

HPE 1@1 q_Qlodal\_lg/R y(ENS c%d?%}umg XTg‘r@M(SZCS ]199;)3’003111241;]_1(( nm. J
Gradicht @1th|7acet3nlﬁ|ile/03 l\ﬁgclmrﬁ(ﬁ)g(rﬁ t%tate %1 %Ju]\éc%}?niltrz ICEQI M‘d\@} gVater

(ES) mlz 251 [MH1] + OXV
Flowy_raet 2 mdymin. Aiteﬁlaﬁvﬁii}’ @xlaﬁoatm)havaszequa]lmrwéem preparative

oS e RIS\ P00t ST Tl
Wa&rmﬂmuy%cdlﬁnﬂ (@1&55%& ARt %! 19dnd). Grdiieakal ol an- 2-

) n 0.12 g, O. in dlchioronethane (3
ace%ﬂﬂ)tp {%&1%%%@@%@ pajdl mMﬂéQ(‘%Vatas Flayy r0¢:58 mL/min.
Alternatively, another column was used; Atlantis C18 19 x 100 mm, 5 tm column.
Gradient with acetonitrile/0.1 M ammonium acetate in 5% acetonitrile in MilliQ Water.
Flow rate: 15 mL/min, or
Preparative-HPLC was run on a Waters FractionLynx system with a Autosampler
combined Automated Fraction Collector (Waters 2767), Gradient Pump (Waters 2525),
Regeneration Pump (Waters 600), Make Up Pump (Waters 515), Waters Active Splitter,
Column Switch (Waters CFO), PDA (Waters 2996) and Waters ZQ mass spectrometer.
Column; XBridge™ Prep C8 5pum OBD™ 19 x 100mm, with guard column; XTerra ®
Prep MS C8 10um 19 x 10 mm Cartridge. A gradient from 100% A (95% 0.1 M
ammonium acetate in MilliQ water and 5% acetonitrile) to 100% B (100% acetonitrile)
was applied for LC-separation at flow rate 25 mL/min. The PDA was scanned from 210-
350 nm. The ZQ mass spectrometer was run with ES in positive mode. The Capillary
Voltage was 3kV and the Cone Voltage was 30V. Mixed triggering, UV and MS signal,

determined the fraction collection.

Microwave heating was performed in a Creator or Initiaror or Smith Synthesizer Single-

mode microwave cavity producing continuous irradiation at 2450 MHz.
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nmol ) foll owed by nethanesul fonyl chloride (0.071 g,

0.62 mmol ) at 0 C under an 5 atnosphere of argon. The
woearridsatom xture was all owed to reach anbi ent PCT/SE2007/000573

tenperature and stirred for 18 h and the resulting

m xture was concentrated to dryness in vacuo. Purified

by colum chronat ography, yging a gradient of

di chl oronet hane/ acetonitrile (100/0 to 90/10) as the

eluent, to give 0.050 g (32%yield) of the title

Thidaya ml;ﬂmzatdvgrm (TQ@WV@Q perﬁ)l_rlx)ﬁeésen l\/fe‘iid% "ﬂLC—p?atg& (?ﬁ}_c'% %el 60 Fas4)
‘igﬂ’ s if’gthe 8P, C@%cmqmafegraplsy Fips pérfcsaeq on a Conth) Flash®

Cow?ﬁgﬁﬁz#e% R%&i%e Wéﬂéﬁ or o% an- 121%117 T % ercgééwe)gé]l 60

(OQﬂQ@§633mBI)orm 5 chl orophenol (5 g, 19 9 mmol ,
described in: Maleczka R E. et. al. J. Am Chem
Soc. 2003, 125, 7792-7793),
Cothpéurﬁis héve Beeh nbmed) u51ﬁ§ IA@JID?N ik ‘v%rs?on $0019.8; tware from
Ad |ox(?ggr ol ane (6. 06 g, ol
yancgd CReraishy %@ﬁyplam sblm %@D/éab cEaventp AN, J2tinade | 1)
wwehh@ldbd 8ol Shj40r onet hane adduct (487 ng, 0.6 nmol),
pot assi um acetate (5.86 g, 59.7 nmml),

1, 2-di net hoxyet hane (60 nL) and water (4 nL) were
EXSi,'l\)l’}*' into four mcrowave 20 vials and irradiated in
a mcrowave at 150 C for 15 m n each. Wen cooled to
Belawtfobows ahﬁﬁmroahulﬁ-ﬁnﬁthg dXhblek 88 ¢ cﬁmemtﬁg n.}/@m{dﬁt ed

with brine and extract di et et her.

B coa‘_bl ned organic phases vvere dri ed over sodi um sul fat e
A oncentrated in vacuo. Purified by colum

4-Beh 1B RS6-3 R gradient with 0-5%
Wrﬁic&@t%g—?r?onet hane as the eluent, to give
.43 g (28%vyield) of the title conpound: 1H NVR WO

07/ 145570 PCT/ SE2007/ 000573 43 (DWVsSO-d6) 6 9.89 (s,
H, 7.02 (s, 2 H, 6.912 (s, 1 H), 1.28 (s, 12H)I\/S
mz 253 [MH-. Exanple 6 5 3-Chloro-5-(4,4
G-tetramethyl -1 3 2- di oxabor ol an- 2- yl ) phenyl
met hanesul fonate O,B,o 0"o ClO S~ Methanesul fonyl

Aq@hh&hydddaréﬂnﬂ‘kcld_(%% zglmﬁml Was\Wa8ePEALHu b BPm¥bh S Eyatling (1.0

& 7§ IBWP@ e W% et ﬁle%ng) #nd the Fesing nixtureavas c@plsd 408 P Gliman e path.
A sORRSEETRod A TS (538 -f@ 78 RUnbI) in water (5 mL) was added drop wise

during 15 min while maintaining the temperature between 0 and 5 °C. The resulting

diazoniumsalt solution was added to a suspension of copper(l) bromide (1.12 g, 7.8 mmol)
in water (5 mL) which had been pre-heated to 75 °C. The mixture was shaken thoroughly,
aqueous hydrobromic acid (48%, 12.07 mL) was added and the solution was stirred at
ambient temperature for 16 h. Excess water was added and the product was extracted with
diethyl ether and the combined organic extracts were washed with aqueous saturated
sodium chloride, dried over magnesium sulfate, filtered and the solvent was evaporated in
vacuo to give 1.02 g (70% yield) of the title compound: "H-NMR (DMSO-ds): § 7.36 (dd,
J=17.78,2.26 Hz, 1 H), 7.23 - 7.17 (m, 1 H), 7.14 - 7.09 (m, 1 H), 3.86 (s, 3 H); MS (EI)
m/z 204, 206 [M+-s].
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and triethylamne (0.4 n., 3.14 nmol) in dry

di chl oronethane (1.5 nL). The reaction 10 m xture was
werhiriess7bor 1 h at anbi ent tenperature, dil ut edTsELde7/000573

di chl oronet hane (10 nL), washed with water, dried

over sodium sulfate and concentrated in vacuo to give

0.200 g (86%yield) of theygrude title conpound: 1H

NVMR (400 MHz, CDCl13) S 7.75 (d, J=1.52 Hz, 2 H),

7.57 (d, J=1.77 Hz, 2 H), 7.41 (t, J= 2.15 Hz, 1 H),
xanmgz(s 3 H, 1.35 (s 12 H); M5 (El') in/z 332

15

3- Ioro 5- (4 4, 5 5- tetranethyl 1 3, 2 dloxaborolan 2-y
nol (200 ng, 0.79 mml) in 20 t et rahydr of ur an
qdry, 1.5 nm) was added drop wise to a slurry of
sgdi um hydride in tetrahydrofuran (dry, 0.5 nL). The
ure was stirred for 10 m n and i odonet hane (147
2.36 mmol ) was added. The obtai ned m xture was
rreed overnight. Saturated aqueous anmmoni um
chloride (1 nL) was added and the product was
extracted wth WO 2007/ 145570 PCT/ SE2007/ 000573 44
Anbr'fcbhmsohbudammemﬁb m)mL)Tm addgrbtoi AChlogber-1wes-was hed

sodi.um _sulfate a

i b
melloh etk a0 At S G darecaompSouien by @18 me
0.25 Iﬁﬁncﬂ) lﬂﬂ@cldh%kﬁpml_gﬂﬁélm m% I, ﬂ%@ﬁ%t%ﬁ%&l a&%&ge?’(hig mg, 7.5
l)oetznd 4 434 g85.6:3,5' pc]‘.q}'netlgll-gg' bis], 33 dily)xabmrcgaﬁle(@ 14 24 Bmmol) and
the _&‘%Fg%kﬁgfﬁe g@ 1B tegl ifa Eﬁ %nlé% (’é efor Ml_'zWEerf\Fooéqd to
amlagmtytmpqrhmm¢ thigue was ﬂi’&mlraaﬂ thelfd\2at Whs evdBordfd HPhckio to

gw%ﬁ’? (% 6??%‘%%&%’"?%55&7%@; 401%12?; ult |nogr§f di et hyl

ether (60 nlL), under an atnosphere of argon. The
obtai ned m xture was stirred for 1 h at -78 C
Examptg3nopyridine (2.64 g, 25.40 mmol) in dry diethyl

3-l\fettﬁb%l-ﬁ(-(ﬁ%.%)temeﬂ%qq%-%ﬂ)gcal‘t)or}&a E-Vl{pklglgolms

The title compound was synthesized as described for example 2 in 48% yield starting from
3-chloro-5-methoxyphenol. Purified by column chromatography, using a gradient of
dichloromethane/acetonitrile (100/0 to 90/10) as the eluent: "H-NMR (DMSO-dg): 6 9.36
(s, 1H),6.69(d, /=23 Hz, 1H), 6.61(d,J=2.0Hz, 1 H), 6.41 (t, J=2.4 Hz, 1 H), 3.69
(s, 3 H), 1.27 (s, 12 H); MS (ES) m/z 251 [M+1]".

Example 4
3-Methoxy-5-(4.4.5,5-tetramethyl-1.3 .2-dioxaborolan-2-y)phenyl methanesulfonate
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continued for 20 mn at -78 C. The reaction m xture
was allowed to attain anbient tenperature and dry
worbiTaasi7o (30 nL) was added and the resulting RCXASEZ®7/000573

was stirred for 15 another 45 min. The sol ution was

cooled to O C, sodium borohydride (1.3 g, 34.0 mmol)

was added and the reaction ghirred overnight at

anbi ent tenperature. Saturated aqueous anmoni um

chloride (40 nL) was carefully added and the m xture
cpncentrated. The aqueous phase was extracted

tw wi th di chl oronmet hane (40 nL), the organic |ayer

wa@. dried over sodiumsulfate, concentrated in vacuo,

and it he product was purified by colum 20
chrowat ggr aphy, using chloroform nethanol 0-10%
grntj s the eluent, to give 4.22 g (63%yield) of
ohe~fiThe oonpound: 1H NMR (400 MHz, CDC13) 6 8.56

(add, J= 4.55, 1.52 Hz, 2 H), 7.54 (t, J=1.77 Hz, 1

To pyptirred spdnticacof 3@6&9&35'%452~ﬂeﬁam&h}‘1}1,3,2:(B&aborz>la%42-§rl)phenol
, (1. = 3 5.15 , 1 1.78
(0.8 045 rfmal} 18 gehtdFoulerfiaty € ' widaaaBq irppt Vg 05 055
mopl)1fpBovBedbomithandsulfsmfl bhiod¥eai7)greish Yhhaly bi ¢ @ 8nddPan
at 20%7/ 145570 ﬁgw SE2007/ 000573 _45 s ~N\ I | iN Br
RS SREh OIS BEAF Boh ke cta soash pinbienptempodafure and
stirabe $oxr 131eshd He rdShfnS miftredbas conlnh2RA 8&{1{;%2% vc{c%:g.gﬁuriﬁed by

26(13), 1661-1664) mas'add%d: I n one po
colupn chrpwatography, using a gradient of dichloromethane/acetonitrile (100/0 to 90/10)

5 yri-di 0- A= yl.net hanam.n
o £ P TRt B PR TR a5 730
(d, M@%HZHHM 752&(d3@=rﬁ.mﬂa,n1dﬂy;@ﬁ96td(ﬁe;n? %ulgm_, qq{)\;\%_gg (5,3 H), 3.16

r { vwasned w rone, drie
(S’égi\-/lg:i' o@ﬁnﬁlﬁgg\ﬁﬁ"ggﬁ%g\ﬂégmrat ed in vacuo to give
0.100 g (86%yield) of the crude product: M5 (ES) niz
305, 307 [ Mt ]+. Exam | pelO 10
% Br ono- phenyl ) - 4- pyri di n-4-yl -t hi azol i di ne- 2, 5di th

3-ChIBRE5-(84 19 9.1e am%ély,%(ﬁgxaborol@[:%%@%m 1 pyridi ne

4-1 (3-Bronopnhenyl ) (T sotirocyarr

\%E;Es g, 15.19 nmmol) and carbon
o_ 0
B

cl ;L OH

3-Bromo-5-chlorophenol (5 g, 19.9 mmol, described in: Maleczka R. E. et. al. J. Am.
Chem. Soc. 2003, 125, 7792-7793), 4,4,4'4'.5,5,5',5'-octamethyl-2,2'-bi-1,3,2-
dioxaborolane (6.06 g, 23.9 mmol), [1,1'-bis(diphenylphosphino)ferrocene]palladium(II)

chloride dichloromethane adduct (487 mg, 0.6 mmol), potassium acetate (5.86 g, 59.7
mmol), 1,2-dimethoxyethane (60 mL) and water (4 mL) were divided into four microwave
vials and irradiated in a microwave at 150 °C for 15 min each. When cooled to ambient
temperature the mixtures were pooled, diluted with brine and extracted with diethyl ether.
The combined organic phases were dried over sodium sulfate and concentrated in vacuo.
Purified by column chromatography, using a gradient with 0-5% acetonitrile in
dichloromethane as the eluent, to give 1.43 g (28% yield) of the title compound: 'H NMR
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disulfide (1.82 nL, 30.38 mmol) in dry tetrahydrofuran
(30 n.) was added drop wise, at - 78 C, to a stirred
weabarusrt1o of pot assi umt - but oxi de (2.56 g, 22. POTSEZI0Y/000573
in dry 15 tetrahydrofuran (60 nlL). The m xture was
allowed to attain anmbient tenperature while stirring
overni ght. The sol vent was gyaporated and the residue
di ssolved in ethyl acetate (100 nmL), washed with
brine, dried over sodiumsulfate and concentrated in
(DMS@)MG)SM(BHIH 7.0 (s DY HY, @, 94N, ThY,qmet
Mgﬁi/oroform nmet %an(g{( 0- 1%% glrrtgdlieﬂnt as@g{zﬁigj]éds @9079/2253
[ e 4.95 g (85%yield) of the title conmpound: M5 (ES)
mz 382, 383 [M+1l]+. 20 Exanple 11
8- (3-Bronophenyl )-8yridin-4-y1-3 4 7

ﬁ@ﬂéﬁrahydr oi mdazo[1l 5 a]pyri mdine 6(21 thione WO

3- (ﬁ'x%}:g/ 51(415455 9 tgr eﬁlE%qu?é gloxa orolar?—g-vlﬁa\lxgnxll Imet anle_lswﬂfl(\)lngc'e

(3 brorm phenyl )-4-pyridin-4-yl-thiazolidine-2,5-dit
oné (1.99 g, 5.22 mol) and 1, 3-di am nopropane
(331 nL, 15.66 mmol) in ethanol (40 nL) was heat ed
ovérnight at 70 C. The mi xture was cool ed to anbi ent
t rature and concentrated in 5 vacuo. The residue

| g0l ved in dichloronethane (40 i), washed with
Cl'wat’er @nd> brine, dried over sodium sul fate and

MR BoE 122 lg 0 R inmeh Sanaddrd i oiss ot 600 a mixture
of 3361&16110951(4 85 sttaﬁarﬁéthlﬁm 3 2@%&&%@1@%@%’%&)@&? %gé o)

etjtle conpound 400
andltrlpt}lylagu@g(o (ldgL 314 mmpl}s@ Jdryl dighlordanetizankl) 1.5 TaI58The Ba&ifdn

-
mlx(tl‘i% 5\%5 gﬁr(red fog' 3y élt 18{)‘%%{ @p%ﬁ&% dglgtz a awth ﬂlc%-goré@eﬁgne 0 mL),
wasihpd with @vater, meﬁ®vgnémogm(1ﬂ§&ulfah&‘ar(d5§hcdﬁ&§te3 &/ vacud §9g1Xe 0. |20% g
e ro en I n-4-yl -
(s6% b ot %}H%P%e ComRaad H VA MI@“@D@M AT it/ NL52
Hz,2H), 7.57 (4, /= 1.77 Hz, 2 H), 741 (;, = 2.15 Hz, 1 H), 3.18 (5, 3 H), 1.35 (s, 12
H); MS (EI) m/z 332 [M+e].

Example 7
2-(3-Chloro-5-methoxyphenyl)-4.4.5.5 -tetramethyl-1.3.2-dioxaborolane

-

NP

O,

I
3-Chloro-5-(4,4,5 ,>-tetramethyl-1,3,2-dioxaborolan-2-yl)phenol (200 mg, 0.79 mmol) in
tetrahydrofuran (dry, 1.5 mL) was added drop wise to a slurry of sodium hydride in
tetrahydrofuran (dry, 0.5 mL). The mixture was stirred for 10 min and iodomethane (147

1L, 2.36 mmol) was added. The obtained mixture was stirred overnight. Saturated aqueous

ammonium chloride (1 mL) was added and the product was extracted with
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NH2 15 Br 8-(3-Bronophenyl)-8-pyridin-4-yl-3,4,7,
8-tetrahydroi m dazo[ 1,5-a]pyrimdine-6(2H)- thione
WO02000485706. 7 nmol ) was di ssol ved i n net hanol POU/SELN7/000573
Aqueous tert-butyl hydroperoxide (70% 15 ni, 100.50
nmol ) and aqueous amonia (30% 30 nL) were added and
the resulting m xture was sgirred overni ght at anbient
tenperature. The mixture 20 was concentrated and the
resi due was di ssolved in dichloronethane (90 ni),

dichlasdresthatic (20 mid)).i TR, or g Sy @\ds v%@dmﬁb‘ﬁr{:eahﬁe@&%r sodium
ncentrated in vacuo. Purification b
Sulfa?ﬁ %ﬁ%&%‘iﬁ"gﬁfﬁ in yacualp giNe 830 g(90% @wM)boftM qmdetitleacoipound:
'H Rei 0P _
PR i TERORIS! 400 19538 P, Z%HQZJ%&E% N 702 -
6. 9%6@01 Nbi3.83 GIXHR)1.5 @, HZZHI aMS JFT) 61/9@681&[%@ , (.66
(t, J=1.77 Hz, 1 H), 7. - 7.36 (m , 7.16 WD
2007/ 145570 PCT/ SE2007/ 000573 47 (t, J— 7.96 Hz, 1
Exdiple 8. 72 (t, J= 5.94 Hz, 2 H), 3.61 (ddd, J= 5.43,
2. 65, 2.53 Hz, 2 H, 1. 92 - 1.82 (m 2 H; M (ES
rPromomnenyd -2 im4e-vinethamhpe
f; Ani no- 8 pyr|d|n 4- yl 2 3 4 8- t et rahydroi m dazoll
m din 8 bi phenyl 3 carbonitrile hydrochloride
. N A mxture of
-phenyl)-8-pyridin-4-yl-2,3, 4, 8-tetrahydro-
nidazo[1,5- a] pyrimdin-6-ylamne (50 ng, 135 gnol),
] 3- cyanophenyl)boronlc acid ( 26 ng, 176 10 gnol),

hi d
Bttt 2 S S R IR B gt Wi Adea & 3 ghojedings °C)
solutmsloﬁ ﬂn3erhbﬂomaii@z<(n]3$€ g"25.4Bhkhol) R |d}y dh@thg»'l &her (60 mL), under an
et h ter; ethanol (6:3 3

ot TR L PEn PO A G bR A0S $9BSClor b at 15 ?ﬁ? 4-Cyhepyridine

b d | ut ed
o ﬁﬁ,%%‘@?‘m"ﬁf“w e B8 o it o B vl e
contlwdrf@) 20 mweat o7 § &fﬁu Thegraatiau minme was eékdw@ct & atefdirtibiedis

d fied, by
T X —
anotheedame. The BOI\MMIthaS/@‘éledlt&BGCVMMn'i‘bé%Mydfﬁfer@@ 3?631?11101)

Iethy

W th hydr.ochloric acid 1 Min
was éﬂﬁ%ﬁnﬁ the ol e O ViR hiehf apdicat ebtyadabrtiod aqueous
ammfrfigh dhidHd& (40nL) was carefully added and the mixture was concentrated. The

aqueous phase was extracted twice with dichloromethane (40 mL), the organic layer was

dried over sodium sulfate, concentrated in vacuo, and the product was purified by column
chromatography, using chloroform: methanol 0-10% gradient as the eluent, to give 4.22 g
(63% yield) of the title compound: "H NMR (400 MHz, CDCl3) § 8.56 (add, J = 4.55, 1.52
Hz, 2H), 7.54 (t, /= 1.77 Hz, 1 H), 7.40 (dt, J=7.83, 1.52 Hz, 1 H), 7.33 - 7.24 (m, 3 H),
720 (t,J=7.83 Hz, 1 H), 5.15 (s, 1 H), 1.78 (br s, 2 H); MS (ES) m/z 264, 266 [M+1]".

Example 9
4-[(3-Bromophenyl)(isothiocyanato)methyllpyridine
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(45% vyield) of the title conpound: 1H NMR (400 MHz,

CDC13) 8 8.51 (dd, J= 4.55, 1.52 Hz, 2 H, 7.87 -
w@2007/1m701 H), 7.61 - 7.55 (m 2 H), 7.51 - 7PQ0/SEM07/600573

H, 3.65 - 3.57 (m 420 H, 1.92 - 1.83 (m 2 H; M

(ES) mz 393 [M+1]+. Method A: A m xture of

8- (3- brono- phenyl ) -8-pyridigs4-yl-2, 3, 4, 8-tetrahydro-

m dazo[ 1, 5- a] pyrimdin-6-ylanm ne (50 ng, 135 pnol),

t he respective boronic acid or boronic ester 25 (176

@fg),

N - bi s(di phenyl phosphi no)ferrocene] pal | adi un(11)

i da_di chl oronmet hane adduct (11 ng, 14 gnol) and
carbonate (132 ng, 370 gnol) in 1,2 WO

HY0 PCT/ SE2007/ 000573 48

di met hoxyet han: wat er: et hanol (6:3:1, 3 nL) was
Irradiated in a mcrowave at 130 C for 15 mn. Wen

O,0@ippttih-0-ya fb&Monk RPES AkUH.99 Mﬁ?ol%@éér‘rﬂeﬁ_ﬁq% o] ¢ § | & ed
and the solvents were renoved In va idue

Tetjatedepndch 1983, 26(13), A6eTh)6643 wias @daedan(oae@om)onand ‘ohon of -

(3—ero%ﬁﬁénywﬁls-}é%ﬁ-mﬁﬁeéﬁgﬁa{ﬁ%ng f %ga} | mgg % d1ch1|>)/?c$rrr1]et}?ane (2

A m xt
mlg-{I3-mhixtmo wphe ingdd)feis3 (oiri ﬂidﬁva@rtuérr Bludoddwh aleﬁlbﬁmye@'ﬁaﬁe 15

0 m di n-6-yl am ne_ (100 280 gnol ),
ml hvgaasfl%c{s gglgpli‘l@;e E%‘Sﬁli 8Yﬁréo%1§1g1ép &) gnd gq;r}qg]pt;n%eq i, vgcuo to give 0.100
g (3% yBld) betylcpiie pRhtivee MS [F I'l) chloride
dlchlé?onetﬁane adéhct 5:99@996%@2% ? “and
pot assi um car bonat e (224 ng, 1.62 nmmol) in

Eméﬁ@gg@ydrofuran (dry, 6 mL) was irradiated in a
m crowave at 130 C for 2 h. Wen cool ed to anbi ent

4-(3-8IRes at ur 4di pt hyl sul foxide (1 nL) was added. The
—ingﬁirgalgé%rigﬁﬁ¥§2ﬂ4&¥é@ﬂLﬁLé%%Q5h@E§rennve t he
t

ahydrof uran and the product was purified using
pagati ve-HPLC. 15 Exanpl es 14-37 Exanpl es 14-37
e syht hesi sed as described for Method A or Method B
[ ar yields as indicated in the table bel ow

~ NN RLIINM

4—[(3-Bromopheny1)(isothiocyanato)methyl]pyridine (4.63 g, 15.19 mmol) and carbon
disulfide (1.82 mL, 30.38 mmol) in dry tetrahydrofuran (30 mL) was added drop wise, at —
78 °C, to a stirred solution of potassium z-butoxide (2.56 g, 22.79 mmol) in dry
tetrahydrofuran (60 mL). The mixture was allowed to attain ambient temperature while
stirring overnight. The solvent was evaporated and the residue dissolved in ethyl acetate
(100 mL), washed with brine, dried over sodium sulfate and concentrated in vacuo.
Purification by column chromatography, using chloroform: methanol 0-10% gradient as
the eluent, gave 4.95 g (85% yield) of the title compound: MS (ES) m/z 382, 383 [M+1]".

Example 11
8-(3-Bromopheny)-8-pyridin-4-y1-3,4.7.8-tetrahydroimidazo[ 1.5 -alpyrimidine-6(2H)-

thione
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e 1t [MH1l]+ 1HNWVR (DVMBSO d6) 8 Ex Chem cal nane R+ h
mz ppm 0 d 14 8-(3'- A 398 8.49 - 8.44 (m 2 H),

w@ 288/148850 hoxybi phenyl - 7.79 (m 1 H), 7.59 - PC#8E2007/000573
3-yl)-8-pyridin-4- 1 (m 4H, 7.41 - 7.34 (m 2
yl-2,3,4,8- [/ H, 7.12 - 7.04 (m 2 H),
tetrahydroi m dazo[ 0 6.94 (4¢, J= 7.91, 2.13 Hz,
1,5-a]pyrimdin-6- 1 H, 3.81 (s, 3 H, 3.55(t, J
amne 0.25 acetate = 5.77 Hz, 2 H), 3.44 (t, J 5.27
HE, 2 1.912 (s, 0.9 H1.75-1.67 m2H WO

/295370 PCT/ SE2007/ 000573 49 15 8-[3-(5- A 399
=R.44 (m 2 H), 8.33 I\/bthoxypyr idin-3- (d, J=

6 \H 1H) 8.29 yl)phenyl]-8- E (d, J= 2.76 Hz, 1

| 7l91)- pyridin-4-yl- ~07.86 (m 1 H), 7.65 - 7.51
0,3,48N(m 4 H), 7.50 - 7.45 (m 1
mretrahydroi m dazo[ H) 7 41 (t J=7.78 Hz, 1
lSal) dn6- 3H),355(t,J—

A naiite, ﬁy 8’@[’13’(‘333’195 4mr1rdrzl 4-21 -tjazoliding-2,5- dithddne((m99%, 522

mrddl) ana 19ﬁd1@1ﬁ1m09rd%aﬁ9 '_61 31%1‘%2516% OEI | éﬁ (ﬁﬁg& g]L) vag geated
ove(rﬁghtpt FQ °C ﬁl@anlé(mre Was codldd B-ambidnd tdfnp@raydre aﬂ@ bon?:eﬂt&ted in
ol 7S oo P i
brit, Seial gaer smiudh Bulfhte @hd3nbbhtraid vacko HurlfiatiGh & column
chromatography, using chloroform: methanol 0-10% gradient as the eluent, gave 1.59 g
(79% yield) of the title compound: 'H NMR (400 MHz, CDCl) § 8.89 (s, 1 H), 8.64 (dd,J
=4.55,1.77 Hz, 2 H), 7.58 - 7.50 (m, 2 H), 7.38 - 7.31 (m, 3 H), 7.29 - 7.25 (m, 1 H), 3.92
(t,J=6.06 Hz, 2 H), 3.65 (q, J = 5.64 Hz, 2 H), 2.01 - 1.90 (m, 2 H); MS (ES) m/z 387,
389 [M+17".

Example 12
8-(3-Bromo-phenyl)-8-pyridin-4-y1-2.3.4.8 ~tetrahydro-imidazo[1,5-a]pyrimidin-6-ylamine

8-(3-Bromophenyl)-8—pyridin-4-yl-3,4,7,8-tetrahydroimidazo[1,5-a]pyrimidine-6(2H)-
thione (2.60 g, 6.7 mmol) was dissolved in methanol (90 mL). Aqueous ferz-butyl
hydroperoxide (70%, 15 mL, 100.50 mmol) and aqueous ammonia (30%, 30 mL) were
added and the resulting mixture was stirred overnight at ambient temperature. The mixture
was concentrated and the residue was dissolved in dichloromethane (90 mL), washed with
brine, dried over sodium sulfate and concentrated in vacuo. Purification by column
chromatography, using chloroform (0.5% 7 M ammonia in methanol): methanol 0-10%
gradient as the eluent, gave 1.97 g (80% yield) of the title compound: 'H NMR (400 MHz,
CDCls) 6 8.52 (d, /= 6.06 Hz, 2 H), 7.66 (t, J=1.77 Hz, 1 H), 7.46 - 7.36 (m, 4 H), 7.16



10

15

20

25

amne 0.25 acetate H, 1.73 - 1.65 (m 2 H. 17

8-[3-(2- A 387 8.47 - 8.44 (m 2 H, 8.26 -
woéhkworiesyoi din-3- F 8.17 (m 1 H), 8.05 - 7.97PCT/SE2007/000573
yl)phenyl]-8- (m 1 H), 7.83 (d, J= 1.25

pyridin-4-yl- i NHz, 1 H, 7.65 (dt, J= 7.28,

2,3,4,8- 1.76 Hz, 1 H, 7.537- 7.52

tetrahydroimdazo[ (m 2 H, 7.48 - 7.39 (m 3
1,5-a]pyrimdin-6- H, 3.54 (t, J= 5;3@':2 212§ a;nne
“77 %Hkalt%@n@‘%zfn gHZ 21515 > ddég’l uoroB’S o 2 Aﬁ%z’ZH)’
9%196@(% Mg (EB)myz 370,342 (MH] met hoxybi phenyl - , F 1

, 7.60 - 752(m 3 H, 3-yl)-8pyridin-4- 1 7.39 -

33(m 2 H, 7.22 - yl-2,3,4,8-/ 7.13 (m 2 H),

Example 135, 1 H, tetrahydroinidazo[ i 3.86 (s, 3 H)
5.90 Hz, . 2
3 &3 ﬁmlr{ot 8~DY1‘ di imidagol1.5- id H) 8—71)mDhenv1 3.

Al 11

carboﬁ&ﬂ Bydrdchidridel 9 8- (2' - Fl uoro-5' - A 416 8.48 - 8. 43
(m 2ér5’, 7}@8 (s, nethoxybiphenyl- F, 1 H), 7.63 -
1H, 3-yl)-8-pyridin-4- 1 7.55 - 7.49 (m 2
|38 yl-2,3,4,8- / (d, J=5.02 Hz, 2 H, 7.21

5 oi m dazo[ O (dd, J= 10.42, 8. 91 Hz, 1

|md|n6 H) , 696-689(m 2 H, amne

@ate 3.77 (s, 3 H), 3.54 (t, J=5.90 Hz, 2 H),
. 2J— 6.40, 4.64 Hz, 2 H), 1.90 (s,
7H173164 m2H 20 3 (6 am no-8- A 411 8.47 -

3(m 2 H, 7.99 pyridin-4-yl- F (dd, J= 7.28,
Lz,

1H, 2,348 1 7.93 (ddd, J= 8.53, 4.64,

A mixture of 8-(3—bromo-phenyl)-8-pyridin—4-yl-2,3,4,8-tetrahydro-imidazo[1,5-
aJpyrimidin-6-ylamine (50 mg, 135 pmol), (3-cyanophenyl)boronic acid ( 26 mg, 176
pmol), [1,1 -bis(diphenylphosphino)ferrocene]palladium(II) chloride dichloromethane
adduct (11 mg, 14 pmol) and cesium carbonate (132 mg, 370 umol) in 1,2-
dimethoxyethan:water:ethanol (6:3:1, 3 mL) was irradiated in a microwave at 130 °C for
15 min. When cooled to ambient temperature the mixture was diluted with water (3 mL)
and extracted with dichloromethane (20 mL). The organic extract was dried over sodium
sulfate, concentrated in vacuo and purified by preparative HPLC to give the title compound
as the acetate salt which was dissolved in dry methanol and treated with hydrochloric acid
(1 mL, 1 M in diethyl ether). The solvents were evaporated in vacuo to afford 25.6 mg
(45% yield) of the title compound: ‘H NMR (400 MHz, CDCl;) 6 8.51 (dd, J= 4.55, 1.52
Hz, 2 H), 7.87 - 7.67 (m, 1 H), 7.61 - 7.55 (m, 2 H), 7.51 - 7.40 (m, 7 H), 3.65-3.57 (m, 4
H), 1.92 - 1.83 (m, 2 H); MS (ES) m/z 393 [M+1]".

Method A:
A mixture of 8—(3-bromo-phenyl)—8-pyridin—4—y1—2,3,4,8-tetrahydro-imidazo[1,5-
a]pyrimidin-6-ylamine (50 mg, 135 pmol), the respective boronic acid or boronic ester

(176 pmol), [1,1'-bis(diphenylphosphino)ferrocenelpalladium(Il) chloride dichloromethane
adduct (11 mg, 14 pmol) and cesium carbonate (132 mg, 370 pmol) in 1,2-
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15

tetrahydroi mdazo[ / 2.13 Hz, 1 H), 7.81 (s, 1 H),
1,5-a]pyrinmdin-8 " N7.67 (td, J= 4.45, 1.88 Hz, 1
WOIRYOTB453A), 7.58 - 7.51 (m 3 H), fluorobi pheny1rf582007/000573
7.45 - 7.39 (m 2 H), 3.54 (t, carbonitrile 0.25 J=
5.77 Hz, 2 H), 3.41 (d, J acetate = 2.26 Hz, 2 H),
1.90 (s, 0.7 WD 2007/ 1455704fCT/ SE2007/ 000573 50 H),
1.73 - 1.64 (m 2 H. 21 3 -(6-Am no-8- B 496 8.45
(dd, J=4.52, 1.51 Hz, pyridin-4-yl- o2 H), 7.88 (s,
dindethhxyethadvater:éthdndt (8:3:19 3 nfL ) weg 1rer1§t@d (rf'& m}crgafavgat 220 3C for
7.64_ tetrah dr0|mdazo[ (m 1 (t
15 mis. Wheg ¢qolfddp ambienfgemperagyre thie ramu(rcjwasl filtgre@ 8nd gab JolGents

We rzfgx]o g%in 18“?4 Thi Zeﬁfcﬁle (ang Shsic}}v?({ dgr?lle {rﬁ%@i’t]%ﬁe g_gah)uL) and the

pradettheasqerifitdodsepBpadtivd-HPDE. 5. 90 Hz, 2 H), 0.5
acetate 3.47 (s, 3 H), 3.45 - 3.39(m 2 H, 1.90 (s,
1.3 H, 1.73 - 1.66 m2H 22 3" -(6-amno-8- A 411 8.49

4 (m 2 H, 810 pyridin-4-yl- (dd, J= 6.15,
Me;hg%ﬁl—t(ll—b,2348I796-789(m1|—|) 7.89
A mixtyge pfFryEHbroing- pheay])-87ps8islin-fyl-2, 34, 8-tetrabPdro-imhid@o[ 1,5-

e i hog 35 g, Betspebegiive ofisiopticass pmad, [1,1-
bIS@pheﬁyliﬁostvhmo)far&eﬁélpaixaduan(ng BhidARE Bichloforhetkihe Hiduch (Zne,

acetate 1 (s

28 tlmol)zmiiéotawr@ kot (200 g 167 Al ieishydragina (¢ 6 T )
watlrradiatetBn G microwave at 130 °C for 2 h. When cooled to ambient temperature

dimethyl sulfoxide (1 mL) was added. The solution was concentrated iz vacuo to remove

the tetrahydrofuran and the product was purified using preparative-HPLC.

Examples 14-37
Examples 14-37 were synthesised as described for Method A or Method B in similar yields

as indicated in the table below.

M
e
t + | 'H-NMR (DMSO-d) &
Ex | Chemical name R h [I\:;;] ;Spm ©
0
d
14 | 8-(3- A 398 8.49 - 8.44 (m, 2 H), 7.88 -
Methoxybiphenyl- 7.79 (m, 1 H), 7.59 - 7.48
3-y1)-8-pyridin-4- (m, 4 H), 741 -7.34 (m, 2
y1-2,3,4,8- o H), 7.12-7.04 (m, 2 H),
tetrahydroimidazo[ | 6.94 (dd, J=17.91, 2.13 Hz,
1,5-a]pyrimidin-6- 1 H), 3.81 (s, 3 H), 3.55 (t, J
amine 0.25 acetate =577Hz 2H),3.44 (t,J=
5.27 Hz, 2 H), 1.91 (s, 0.9
H), 1.75 - 1.67 (m, 2 H).




fluorobi phenyl -3- F 1 H, 7.65 (td, J= 4.39, 1.76
yl)-8-pyridin-4-yl- | Hz, 1 H, 7.62 - 7.55 (m 1
wa 2280744870/ H), 7.55 - 7.51 (m 2 H), PCT/SE2007/000573
tetrahydroimdazo[ C 7.43 - 7.37 (m 3 H), 7.31 (t,
1,5-a]lpyrimdin-6- J=8.16 Hz, 1 H), 3.54 (t, J amne
0.25 acetate = 5.90 Hz, 2 Hyg 3.41 (dd, J:54O 2.64
Hz, 2 H, 1.91 (s, 0.5 H), 1.73 - 1.65 (m 2 H) 24
8- Pyridin-4-yl -8- 6 8.49 - 8.43 (m 2 H), 8.36
15 [I133-(Fbr s, 2| H) 146 U4390M [ 4.46 - 8.44 (m, 2H) 8.33
(|tMstiokspardinget hyl ) bi Hi, 7.91 - [a80- (=31 1) 829
pﬁ(@ iy ] - 1 7169 (m | @ H)276HAB6m), 2913, 4, 8-
i3 m—‘h}d- 8 03 .60 - tef ?%fh( il hesdaz0[ F
7 D) 1,5-a ?7n7é(i’n7‘é-(m Im |1
Hy, fff” J= 7.78 afine 0.25 785]‘;2“ .
s 085 acahato 5. 90 Hz, 2 M), 3.42( 343 3P
e 2 H, 1.90 (s, 0.8 |H 1.74-1. 08“{‘ A
446 8.48 - 8. 8. 07 - hﬁl; fH‘>””>’1)b .
16 ¢ 863- 1 pheny| 84k} oi2 g of I | 3
HE hlorp 1;?@n 13!_0 i di n-4-y| %80ka, 1 H), H)3,(d,7=68] (d,
mdm-%ylg 11 H, [7.B33z(1d), 7]59 77378
{ 1 7. 551 8H)73 641(t
E X%JGB,ZO.IE] . ; J i he
1135 RhhE di '43_“’ f91 gg
0 aﬁﬁe@@ﬁ%g&& H, e 3J;D 5. 20 1(73 1 2!)"
4 . S .
¥ i}_ S mpp MH) TERY) 2007V 145570 PQT/ SE2007/ ()()()573

17 {8f3p- VY AT I 387 8.47 - 8.44 (m, 2 H), 8.26 -
Fluoropyridin-3- F 8.17 (m, 1 H), 8.05 -7.97
yl)phenyl]-8- | (m, 1 H),7.83(d,J=1.25
pyridin-4-yl- 2N Hz, 1 H), 7.65 (dt, J=7.28,
2,3,4,8- 1.76 Hz, 1 H), 7.55 - 7.52
tetrahydroimidazo| (m, 2 H), 7.48 - 7.39 (m, 3
1,5-a]pyrimidin-6- H), 3.54 (t, J=5.90 Hz, 2
amine 0.5 acetate H),3.42 (t,/=5.52Hz,2

H), 1.92 (s, 1.2 H), 1.75 -
1.65 (m, 2 H).

18 | 8-(2-Fluoro-3"- A 416 | 8.46 -8.44 (m, 2 H), 7.74 (s,
methoxybiphenyl- F 1 H), 7.60 - 7.52 (m, 3 H),
3-yl)-8-pyridin-4- _ 7.39 - 7.33 (m, 2 H), 7.22 -
y1-2,3,4,8- o 7.13 (m, 2 H), 6.93 (s, 1 H),
tetrahydroimidazo| | 3.86(s,3H),3.54 (t,J=
1,5-a]pyrimidin-6- 5.90 Hz, 2 H), 3.42 - 3.40
amine 0.25 acetate (m, 2 H), 1.90 (s, 0.7 H),

1.68 (s, 2 H).

19 | 8-(2-Fluoro-5'- A 416 8.48 - 8.43 (m, 2 H), 7.78 (s,
methoxybiphenyl- F. 1 H), 7.63 - 7.56 (m, 1 H),
3-yl)-8-pyridin-4- 7.55 - 7.49 (m, 2 H), 7.38
y1-2,3,4,8- o (d,J=5.02 Hz, 2 H), 7.21
tetrahydroimidazo[ | (dd,J=10.42,8.91 Hz, 1
1,5-a]pyrimidin-6- H), 6.96 - 6.89 (m, 2 H),
amine 0.25 acetate 3.77(s,3H),3.54 (t, J=

5.90 Hz, 2 H), 3.41 (dd, J =
6.40, 4.64 Hz, 2 H), 1.90 (s,
0.7 H), 1.73 - 1.64 (m, 2 H).

20 | 3'-(6-amino-8- A 411 8.47 - 8.43 (m, 2 H), 7.99
pyridin-4-yl- F (dd, J=17.28,2.01 Hz, 1 H),
2,3,4,8- 7.93 (ddd, J = 8.53, 4.64,
tetrahydroimidazo[ ~ 2.13 Hz, 1 H), 7.81 (s, 1 H),
1,5-a]pyrimidin-8- SN 7.67 (td, J=4.45, 1.88 Hz, 1
y1)-6- H), 7.58 - 7.51 (m, 3 H),
fluorobiphenyl-3- 7.45-7.39 (m, 2 H), 3.54 (1,
carbonitrile 0.25 J=1577Hz,2H),3.41 (d,J
acetate =2.26Hz, 2 H), 1.90 (s, 0.7




51 26 8-(3',5"-
Di chl or obi phenyl -
w297y 14857pyri di n- 4
-2,3,4,8- A d
t et rahydroi m dazo[ 7.53 -
1,5-a]lpyrimdin-6- J= 7.65 Hg,

0. 25 acetate 5.90 Hz, 2 H),

L A
1
H)
H)

436 8.48 -
7.67 (d,

H) ,

7.60 (t,
7.58 -
7.50 (m 2 H),
3.54 (t,
3.39 (m 2 H),

J= 8.03 Hz,
J=1.76 Hz,
7.55 (m 3 H),

1H,
3.46 -

8.43 (m 2 H),

7.87 (s,

1 PCT/SE2007/000573

7.40 (t,

J am ne

1.90 (s, 0.7 H, 1.73-1.66(m2H 27 8-(3' -Chloro-5"-
432 8.47 - B.45 (m 2[F) [ 7.85 H),lﬂlEIer?lMDzl emy| -
4 763 Inl J=—7 78 Hz |1 ‘2-\/ \-R nvrl - ,
A5 % dlﬁfj‘_ A 52 (fn 3 yP-2, 3% 8} ° J 4 @)17(5%1;‘“-- .
To gz, 1 H| fte hydr0| mi dazo 6 _)’ y g
H&etraﬂydid)mdazét 5alopy Yt i i n{6- 7. 0 H), ;?571%'2
H)1,5-a)@finam-80. P5 acetate|3. §4 (s, 3H{-|)1 ,H y fd 828]—
5y06-Hz, 2 H)| 3.48 - 3|42 (m 2| {gm 9| H),
1 ctﬂgx:ol;_lpl'@f?yl-ﬁj 2H 28 8-(2|,3]- A 43 6HB7 497-746811142{)( m |2
WYl 7.7 chl or obi phenyl { A (d|74=2=018 Kz 1 1], H),
7 "@@anes“%‘”}? fe) -18- pyri di n-4- & 7. 6p3 i"rﬁ »JE5P)Hz, 7HEL (d,
ac tate 7.(s, 3 45 3.39 (m,
J="V1-2,3,4,8- 7.78 Hz| 1|H), 7.p ZH)71%04(S%H)273_
tetrahydr0| mdazo[ (m B H, 7.40 77 nZI;I)( o
22 1,35@ahpysl m AP M1 I 4o 894 8.
0 pREliacet at e RS ﬁ 77 ?GK % gg ‘gl)
32398m 2 H) 1108 H), 719622 89 (nl 2H.
2 detrghyfiigingidgzoCh| o 121) 8. 48 -| ‘Bss4h, 1(1m517@ H)so 32
1,5-a]pyrimidin-8- (m, 2H), 7.58 - 7.53 (m, 3
y)-4- H), 7.42 (t,J=7.78 Hz, 1
fluorobiphenyl-3- H), 3.56 (t, J=5.77 Hz, 2
carbonitrile 0.25 H), 3.48 - 3.42 (m, 2 H),
acetate 1.92 (s, 0.8 H), 1.75 - 1.67
(m, 2 H).

23 | 8-(3-Chloro-2'- A 420 8.48 - 8.43 (m, 2 H), 7.78 (s,
fluorobiphenyl-3- F 1 H), 7.65 (td, J=4.39, 1.76
yD)-8-pyridin-4-yl- Hz, 1 H), 7.62 - 7.55 (m, 1
2,3,4,8- ol H), 7.55-7.51 (m, 2 H),
tetrahydroimidazo] 743 -7.37 (m, 3 H), 7.31 (t,
1,5-a]pyrimidin-6- J=8.16 Hz, 1 H),3.54 (t,J
amine 0.25 acetate =5.90Hz, 2 H),3.41 (dd,J

=5.40, 2.64 Hz, 2 H), 1.91
(s,0.5H), 1.73 - 1.65 (m, 2
H)

24 | 8-Pyridin-4-yl-8- A 436 8.49 - 8.43 (m, 2 H), 8.36
[3- (brs,2 H),8.13 - 8.04 (m, 1
(trifluoromethyl)bi H), 7.91-7.80 (m, 3 H),
phenyl-3-y1]- F 7.77 - 7.69 (m, 2 H), 7.65
2,3,4,8- F (d, J=8.03 Hz, 1 H), 7.60 -
tetrahydroimidazo[ F 7.55 (m, 1 H), 7.54 - 7.51
1,5-a]pyrimidin-6- (m, 1 H),7.42 (t, J="7.78
amine 0.25 acetate Hz, 1 H), 3.55 (t, J=5.90

Hz, 2 H), 3.42 (dd, J = 5.40,
2.38 Hz, 2 H), 1.90 (s, 0.8
H), 1.74 - 1.66 (m, 2 H)

25 | 8-[3"- A 446 8.48 - 8.43 (m, 2 H), 8.07 -
(Methylsulfonyl)bi 8.01 (m, 1 H), 7.96 - 7.87
phenyl-3-y1]-8- (m, 3H), 7.75 (t, J="7.78
pyridin-4-yl- < Hz, 1 H), 7.68 (d, J= 8.03
2,3,4,8- ol Hz, 1 H), 7.59 (d, J="7.78
tetrahydroimidazo| 0 Hz, 1 H), 7.55 - 7.51 (m, 2
1,5-a]pyrimidin-6- H), 7.43 (t,J="7.78 Hz, 1
amine 0.25 acetate H),3.55(t,J=5.90Hz, 2

H), 3.45 - 3.41 (m, 2 H),
3.27 (s, 3H), 1.90 (s, 0.4 H),
1.74 - 1.66 (m, 2 H).




fluoropyridin-3- F (dd, J= 2.51, 1.51 Hz, 1 H),
yl)phenyl]-8- | 8.18 (dd, J= 8.53, 2.51 Hz,

woyoiduss7d-yl - C N 1 H), 7.87 (d, J= 1.76 Hz, PCT/SE2007/000573
2,3,4,8- H), 7.72 - 7.66 (m 1 H, tetrahydroimdazo[

7.55 - 7.48 (m 3 H, 7.44 (t, 1,5-a]lpyrimdin-6- J=
7.65 Hz, 1 Fé, 3.55 (t, J @gmne 0.25 acetate = 5.90
Hz, 2 H), 3.46 - 3.41 (m 2 H), 1.92 (s, 0.7 H),
1.74-1.66 m2H. 30 8-(3'- A 412 8.48 - 8.43 (m 2 H),
26 7.883,5"- Et hoxybi 3- [@d] Jm6 1. paadiz a3 bm, D), 767 02] -
yl@“ﬂl@fobquﬂrn 44| (m 4 Hm), 7686, L8033z, 1
2, 1>z§ du} 0 [7. H | 7.08 (id),7.60t /=176 Hz, 1
t d 8 Hz, 1 HH):775&}§55(HZ3@11,
“82"?]' = 1.51 Hz 0( 2 62 748 he
j’l - HIXI(HH[@ - 726 |—|Z 4(( J J:
( a&n@-@ﬁ A& ( - %
1.03 Hz, 2 H H), 3.

1.91 (S, 1.3 . b5 (m ’16 _
27 J2@3'Qblotes- 3H. or4322 -84& @45)@;52 =
4 HE'QOXY'TP@WI-I—E, enyl - 3-| FDN27.64)(d, J 2.7 @Hgs, 1
Hi yl)'?-Pmdm-4-y| Lyl - | THEB56(-M52 (o, B, 7. 56 -

L 7. 44 -| TRIZSI TS 1%, 1 H),

Y ‘da”Fn [ * . B.55 (t|,714 ﬁ:é‘b@fhle)z Vo

<”QIQIZ E‘ﬁ RCT/ SE2007/ PO0B73 52 g % BIPn-6-
4), 3.46 - 3.[40 (m 2 H, | amne

(H%‘?—r) A

)7H) 1.74(- 1.66 (m 2/ H. 32
416 8.47 - 8.042 (m_ 2 H 7. 82 (S,174167(m2H)

—t

B

28 | 8-(2',3- A 436 8.47-8.42 (m, 2 H), 7.70
Dichlorobiphenyl- cl (d,J=2.01Hz, 1 H), 7.69 -
3-y1)-8-pyridin-4- 7.66 (m, 1 H), 7.61 (d, J=

y1-2,3,4,8- al 7.78 Hz, 1 H), 7.54 - 7.48
tetrahydroimidazo[ (m, 3 H), 7.40 - 7.34 (m, 2
1,5-a]pyrimidin-6- H),7.26 (d,J=7.78 Hz, 1
amine .25 acetate H),3.53 (t,J=5.77Hz, 2

H), 3.43 - 3.39 (m, 2 H),
1.90 (s, 1.08 H), 1.72 - 1.64

(m, 2 H).

29 | 8-[3-(5-Chloro-2- A 421 8.48 - 8.45 (m, 2 H), 8.32
fluoropyridin-3- ~F (dd, J=2.51,1.51 Hz, 1 H),
yl)phenyl]-8- I 8.18 (dd, J=8.53,2.51 Hz,
pyridin-4-yl- ol =N 1H),7.87(d,J=1.76 Hz, 1
2,3.4,8- H), 7.72 - 7.66 (m, 1 H),
tetrahydroimidazo[ 7.55-7.48 (m, 3 H), 7.44 (t,
1,5-a]pyrimidin-6- J=17.65Hz, 1 H),3.55 (t,J
amine 0.25 acetate =5.90 Hz, 2 H), 3.46 - 3.41

(m, 2 H), 1.92 (s, 0.7 H),
1.74 - 1.66 (m, 2 H).

30 | 8-(3- A 412 8.48 - 8.43 (m, 2 H), 7.83
Ethoxybiphenyl-3- \I/ (d,J=1.51Hz, 1 H),7.62 -

yD-8-pyridin-4-yl- 7.44 (m, 4 H), 7.36 (t, J=
2,3,4,8- o 7.53Hz,2 H),7.08(d, /=
tetrahydroimidazo[ K 6.78 Hz, 1 H), 7.05 - 7.01
1,5-a]pyrimidin-6- (m, J=1.51Hz, 1 H), 6.92
amine 0.5 acetate (dd, J=8.03,2.26 Hz, 1 H),

4.08 (q,J="7.03 Hz, 2 H),
3.55 (m, 2 H), 3.50 - 3.40
(m, 2 H), 1.91 (s, 1.3 H),
1.75 - 1.65 (m, 2 H), 1.35 (t,
J=6.90 Hz, 3 H).

yD)-8-pyridin-4-y1- 7.63 (m, 1 H), 7.56 - 7.46
2:3:4,8' cl (m, 4 H), 7.44 - 7.35 (m, 3
tetrahydroimidazo[ H), 3.55 (t, J=5.90Hz, 2

31 | 8-(5'-Chloro-2'- A 420 8.46 (dd, J=4.52, 1.51 Hz,
fluorobiphenyl-3- F. E 2H),7.80(s, 1 H), 7.71 -




met hoxybi phenyl - 1 H), 7.57 - 7.48 (m 4 H),
3-yl)-8-pyridin-4- | 7.36 (t, J=7.78 Hz, 1 H),
wehe®/135408- O 7.31 - 7.24 (m 2 H, 7.09 - PCT/SE2007/000573
tetrahydroimdazo[ | 6.98 (m 1 H), 3.90 (s, 3 H),
1,5-a]pyrimdin-6- F 3.54 (t, J=5.90 Hz, 2 H, amne
0.25 acetate 3.46 - 3.38 (mgpp2. H), 1.90 (s, 0.8 H)
1.74 - 1.66 (m 2 H). 338Pyr idin-4-yl-8- A 370 9.19
(s, 1 H, 9.00 (s, 2 H, (3-pyrimdin-5- 8.47 - 8.42
(jnn.5-Bpykdnidin/s- O (T, yT penyT) =2, 3TH), 846 3 bt o193 i, 1
H)amisie 028acetatt e} r ahydr oi mi{dazo] NON| 796d o), 124H) 66 7/ 56
-] 7.53 1,5-a pyrirridin-6- (m 2 MZHMS (t J—778
32 AP @F1ddros2 ACPET I \a) 4:18:7:7 g@ 8d4g \12 2
H)meth3xyhiphenyl3. 41 2 M), 1190 (518078 )48 é
1. 366X 8myadn-4-34| 8- 5- A 387 8.64| 86, J=7434H 11 1
H)y1-23f1§F3uoﬁrl opyfid > 857 (((j, JZ 2;{1;726’72%3233)(@2% :
dreiijazd- | | 8146 |- 8.44 (m m s
?;’ylgﬁw n 1--- Fi'N7.88 (m 2 H|3¥G6e= féIOHzlﬂH):
2a§11n2r 5 ac Hz, 1 H,|7.63 - 7.5 46 -3.38 (m, 2 H), 1.90 (s,
' " 0.8 K1), 24 <16 (5, 2 H).
tlet r ahydr 0i m dazo[ (m_1 H), 7.55 I
33 1 85?ya5hlp Hm‘ din-6-TH), T7A43 (370 JEO.IP.(7,8 B1»,00 §s, 2 @Xn he
a.¢ e H, 384 (i, J= 577 - 822 2H3»7496(tr
3 ? . d.9d (s) olo v, /7 63H B7.7 35
3 d"‘z°[ [ B'262 8.43 (s, 2 H)761 ):ij, %\i (m
e - = 3.
A¥%kaind0ps et -| 0 1 H), 7/63|- 7. 57 58 ¢, J= 3 4
68060752(8,2H),742-7 47341(m2
tlet r ahydr oi m'deazo[ 1 HJ| 707 (s, I;t), Q(SBS 1774 -
S-alpyrimdin-8- 7.04l(m 1 H),| B6saR, 2 1. 91

34 | 8-[3-(5- A 387 8.64 (t,J=1.76 Hz, 1 H),
Fluoropyridin-3- N 8.57(d,J=2.76 Hz, 1 H),
yl)phenyl]-8- | 8.46 - 8.44 (m, 2 H), 7.94 -
pyridin-4-yl- E =N 7.88 (m, 2 H), 7.66 (4, J =
2,3,4,8- 7.78 Hz, 1 H), 7.63 - 7.58
tetrahydroimidazo[ (m, 1 H), 7.55 - 7.53 (m, 2
1,5-alpyrimidin-6- H), 743 (t, J="7.78 Hz, 1
amine 0.25 acetate H),3.54 (t, J=5.77 Hz, 2

H), 3.46 - 3.41 (m, 2 H),
1.90 (s, 0.9 H), 1.73 - 1.66
(m, 2 H).

35 | 3-(6-Amino-8- B 492 8.43 (s, 2 H), 7.87 - 7.83 (m,
pyridin-4-yl- 0 /& 1 H), 7.63 -7.57 (m, 1 H),
2,3,4,8- O,/é\o o 7.52 (s, 2 H), 7.42 - 7.35 (m,
tetrahydroimidazo[ \ [ 1H), 7.07 (s, 1 H), 7.07 -
1,5-alpyrimidin-8- 7.04 (m, 1 H), 6.98 - 6.91
y1)-5- (m, 1 H), 6.41 - 6.29 (m, 1
methoxybiphenyl- H),3.84 (s,3H),3.54 (s, 2
3-yl H), 3.47 - 3.38 (m, 5 H),
methanesulfonate 1.94 - 1.88 (m, 0.8 H), 1.70
0.25 acetate (s, 2 H).

36 | 8-(2'5"- A 436 8.44 (dd, J=4.52,1.51 Hz,
Dichlorobiphenyl- cl 2 H), 7.70 (s, 1 H), 7.65 -
3-yl)-8-pyridin-4- 7.56 (m, 2 H), 7.54 - 7.50
y1-2,3,4,8- ol (m, 2 H), 7.49 - 7.44 (m, 1
tetrahydroimidazo[ H), 7.43 - 7.36 (m, 2 H),
1,5-a]pyrimidin-6- 7.32-7.26 (m, 1 H), 3.53 (t,
amine 0.25 acetate J=5.77THz,2 H),3.44 -

3.39 (m, 2 H), 1.90 (s, 0.7
H), 1.72 - 1.64 (m, 2 H).
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yl)-5- (m 1 H, 6.41 - 6.29 (m 1 nethoxybiphenyl -
H, 3.84 (s, 3 H, 3.54 (s, 2 3-yl H, 3.47 - 3.38
wOmpo7a458790 net hanesul fonate 1.94 - 1.88 (m OP8TMHE2007/000573
1.70 0.25 acetate (s, 2 H. 36 8-(2',5 - A 436 8.44
(dd, J= 4.52, 1.51 Hz, Dichlorobiphenyl- d 2 H),
7.70 (s, 1 H), 7.65 - 3 yl)s§ pyridin-4- 1 7.56 (m 2
H, 7.54 - 7.50 yl- 8Cl/( 2 H, 7.49 -
7.44 (m 1 tetrahydrmmdazo[ H) 7.43 - 7.36 (m 2

N -

37 H)8-(3"-Ghloss-£] PYT | =6~ T 32 3201 - (t,
ndua@biphedB3acet at e J= 5.77 [Hz, 2 -th37ﬂ dJ&739 m 2
)y))-8ipy8@n-d-sl- . | 1.72-1/64 m 2H1.3340, 2A0 71425670
CI345E2007/ 00P5 3, 37 84(3' - Ch| BeBHZAL H), ASH2H78. 48 -
tofah Iméw%o 7.83 (s, | flluorobi peAy.738 (Y ﬁ 7171
def-4) yl) - 8- pyni di|n- 4- yI | H2 188 3¢9 ¢ /&= 2 7.62
drng2 25?“§e 8- C 8.03 g, 1 H)|;9288 30070 3m
etrahydroi m dazo[ (m % H), 7.38 ?ksgm 2-H0)7”85

I——I_I

S~ T

1, 5-apyrimdin-6- F Hz, T H, 854 (t 5—77—ain ne

ExdmpR z@cetate Hz, 2 H), 3.47 - 339(m 2H) 1.90 (s,

T , 1.73 - 1.65(m2H ExamlIn e 38

1(3—HerBDhnmbhe@vﬁﬂvmnc(t&nhmﬁnel )met hanamine N H2 Br 1 5
1, 3-di jr onobenzene (1.314 ni, 10.86 mmol) was

dISSO| éﬁ in dry dlehtylether (25 m) and cooled to
Brs gyl Tithium(4.53 ni, 10.86 mol, 2.5 Min
h e) added

1,3-dibromobenzene (1.314 mL, 10.86 mmol) was dissolved in dry diehtylether (25 mL)
and cooled to —78 °C. n-Butyl lithium (4.53 mL, 10.86 mmol, 2.5 M in hexane) was added
drop wise and the mixture was stirred for 30 min. 3-Furonitrile (1.0 g, 10.86 mmol) in dry

diethyl ether (10 mL) was added and the mixture was slowly warmed to 0 °C over 2 h. Dry
methanol (30 mL) was added and after 30 min at 0 °C was sodium borohydride (0.83 g,
21.7 mmol) added. The mixture was stirred over night at room temperature. Saturated
aqueous ammonium chloride was added and the mixture was extracted with
dichloromethane. The organic phases was pooled, dried over magnesium sulfate and
concentrated. Column chromatography, gradient elution from dichloromethane to
dichloromethane: methanol 99:1 afforded 0.55 g (20% yield) of the title compound: 'H
NMR (DMSO-dg) 8 7.59 (t, J= 1.76 Hz, 1 H), 7.53 (t, J= 1.76 Hz, 1 H), 7.48 - 7.46 (m, 1
H), 7.40 - 7.36 (m, 2 H), 7.26 (t, J=7.78 Hz, 1 H), 6.37 - 6.36 (m, 1 H), 4.95 (s, 1 H), 2.24
(brs, 2 H).

Example 39
3-[(3-Bromophenyl)(isothiocyanato)methvyl]furan

///s

N
Br
=
M°
—
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drop wise and the m xture was stirred for 30 mn.
3-Furonitrile (1.0 g, 10.86 mmol) in dry diethyl
wetheri4§st0 nl) was added and the m xture was sPOWSE2007/000573
warmed to O C over 2 h. Dry nethanol (30 nlL) was
added and after 30 mn at 0 C was sodi um borohydri de
(0.83 g, 10 21.7 nmmol ) addedq The m xture was stirred
over night at roomtenperature. Saturated aqueous
amoni um chl ori de was added and the m xture was

Thmphmene@ 20 mn 2 d mﬁum@g@de@ REporfibi 18 agaﬁ%&s&&%%% 1-(3-

bn) gﬁﬁiiﬁ over. magnesi um sul fate a
é‘ 3dury @ﬁf‘aan@slﬁ? Ehit 8 Hphynohgnd dateratedeiquedus sodium
blcﬁftféﬁ&tg gd;%gggf%&ﬁg%‘%ﬁleﬁhgg I‘}Hir)%t%"?‘ ?‘ﬁ n%xt%qﬁ%tvyaas sgrred for1h

at Q; &;ﬁb@m@j TOGIRtehTperiiiRe @mm&hdﬂw?org&lé phasd wele &)@le&ﬂéd The

aq@ﬂ%ghagéwé%e)iﬁ‘]acteé w_@ c{_%il%gm(e}_%han% _ﬂfre?orjggncp_@hasés wgre pe'c;{)gc}

washed .vdfh t(rme drldd) oveﬂscﬁlﬁmﬁ §ulfa1e h?ﬂtratc?d Al cobf¥ntrited %o Eve 0,65 g

210 (3-Br onop, i sot hi ocyanat o meth

<qu|a1“ff5$‘éﬁvlelé) pithe tlﬂwrsomlmuné ﬁ S@AL&WG 74 -7.72 (m, 1 H),
[rSH2 T,

7L SEARLOORR T 5 SI951 38af o f -6 B L,

6.45(sAdPhenyl ) - 1- ( 3- furyl)nethanan1ne (0.55 g, 2.18
nmol ) and sat urated aqueous sodi um bi carbonate (20
mL) in dichloromethane (20 nL) at 0 C. The m xture was
@ﬂ@eﬁ@d for 1 h at 0 C, then at roomtenperature for

gani ¢ .phase were collected. The 5

- : A «Sothigaoliding;2. difhieng or onet hane, t he
organig phases were pooled, washed with brine, dried

Brover §bg|un1sulfate filtrated and concentrated to

€N0. 85 g (quantitative yield) of the title
ooury: 1H NIvIR (DMSO-d6) 5 7.74 - 7.72 (m 1 H),
.$J=1.76 Hz, 1 H, 7.61 - 7.56 (m 2 H), 7.45
40 (m 2 H, 6.53 - 6.52 (m 1 H, 6.45 (s, 1 H).
10 Exam I p e 40

3-[(3-Bromophenyl)(isothiocyanato)methyl]furan (0.64 g, 2.18 mmol) and carbon disulfide
(0.26 mL, 4.36 mmol) in dry tetrahydrofuran (15 mL) was added drop wise to a stirred
mixture of potassium tert-butoxide (0.42 g, 3.7 mmol) in dry tetrahydrofuran (8 mL) at —78

°C. After the addition was the mixture was allowed to reach room temperature overnight.
Water, brine and ethyl acetate was added and the organic phase was collected. The aqueous
phase was extracted with ethyl acetate, the organic extracts were pooled, washed with
brine, dried over sodium sulfate and evaporated to give 0.74 g (91%) of the title
compound: "H NMR (DMSO-d6) 8 7.75 - 7.71 (m, 1 H), 7.69 - 7.64 (m, 1 H), 7.59 - 7.54
(m, 1 H), 7.40 - 7.30 (m, 3 H), 6.50 - 6.47 (m, 1 H).

Example 41
8-(3-Bromophenyl)-8-(3-furyl)-3.4,7 .8-tetrahydroimidazo[ 1,5-alpyrimidine-6(2H)-thione
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4- (3 -Bromonhenyl)-4-(3-furyl)-1 3-thiazolidine-2
5-dithione S Br HNS S O
wa@-2p(7A4B7onophenyl ) (i sot hi ocyanat o) et hyl ] f ur aRCT/GBES#7/000573
g, 2.18 mmol) and carbon disulfide 15 (0.26 nL, 4.36
mol ) in dry tetrahydrofuran (15 nL) was added drop
W se to a stirred mxture gf potassiumtert-butoxide
(0.42 g, 3.7 mol) in dry tetrahydrofuran (8 niL) at
-78 C. After the addition was the m xture was al | owed
to reaéh room tenperature overnight. Water, brine and
Bret hyl etate was added and the organi c phase was
. Nhe aqueous phase was extracted with ethyl
N\t e organic extracts were pool ed, washed with
N7dri ed over sodium sul fate and evaporated to
give 0. 4 g (91% of the title conpound: 'H NWR
(DMBOQ6) 8 7.75 - 7.71 (m 1 H), 7.69 - 7.64 (m 1

4- (kDBGroxiu}a‘?e ”;/l)z*‘é)élﬁ“%rﬁ]q‘%g%ldsz g%—dl’[ﬁlogg (é gf g,3 {_é)mmol) and 1,3-

diagirf@rdranertpegyd. 34 BrioB-vdsrgdird & 70 9C in ethanol (20 mL) for 1.5 h. The

8tetrahg |mda2015apr|md|ne 6(2 thione
é 8 [tep AR negpdrated, fhe regigur wasldil@ed with

eth$t do3ta ¥ DARRRBIMkh Srrdrdrell 'a%ueous sodmne 81c§z_ll_)onate énqlgr%}qs:

yl)-1, 3-thi azol i di ne- 2, hi one
Ofgawa extragts Wi mpﬂ]@&rcb]@émel(ﬁodﬁm sy,lfafe 254 enmm)temm@at ed

C“E’%Stz’%dag?%ﬂsr@%%?ﬂﬁﬁ%fegﬁ b -Bod Rererataded heb & 6%,
vieldy of the ithvaempoundt &l NMR (DSISEL-Hy s I@CKSt(@tleH?WQSW@SJ@P'% Hz, 1

di bi
DA Rt HR i S(Rgr%éli}généﬂg%a‘{ldgﬂédﬂo@éﬁ 3t o ),
6.45 ubf. d
by o o B DB AR B ol e 3 P [ T AR 1 T s
(Esé”(/%?t76}/o37§/[MT"B]) of the title conpound: 1H NVR

(DI\/BOd6)SlO75(s 1H, 7.67 (t, J= 1.76 Hz, 1
H, 7.63 - 7.61 (m 1H) 7.55 - 7.52 (m 2 H), 7.44 -

Exampld42m 1 H), 7.38 - 7.34 (m 1 H),

8-(3-Bromophenyl)-8-(3-furyl)-2.3 4.8-tetrahydroimidazo[ 1.5-alpvrimidin-6-amine

NH,
Br
NékN
)
N
a
(o]

8-(3—Bromophenyl)-S—(3-furyl)-3,4,7,8-tetrahydroimidazo[1,5-a]pyrimidine—6(2H)-thione
(0.50 g, 1.33 mmol) was dissolved in methanol (12 mL) and aqueous ammonia (25%, 4
mL). Tert-butyl hydroperoxide (2.7 mL, 70% in water, 20 mmol) was added and the

mixture was heated over night at 30 °C. Most of the methanol was evaporated, water was
added and the mixture was extracted with ethyl acetate. The organic extracts were pooled,
washed with water, brine, dried over sodium sulfate and evaporated. The crude product
was purified by column chromatography using ammonia in methanol (7N) from 0 — 6 % in
dichloromethane affording 0.38 g (79 %) of the title product: "H NMR (DMSO-dg) 8 7.68
(t,J=1.88 Hz, 1 H), 7.57 - 7.54 (m, 1 H), 7.51 (t, J=1.76 Hz, 1 H), 7.46 - 7.44 (m, 1 H),
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10 6.45 - 6.43 (m 1 H, 3.74 - 3.66 (m 2 H, 3.50 -
3.37 ((m 2 H, 1.82 - 1.69 (m 2 H; M5 (ES) nlz 376,
wG@2807[1MBsE) +. Exanpl e 42 8- (3- Bronophenyl ) - 8- ( 3PEWSEL007/800573

3 4 8-tetrahydroimdazo[1l 5 a]pyrimdin 6 amne N H2

Br ,*NN 15 0

8- (3- Bronophenyl ) - 8- (3-furylky-3, 4,7, 8-tetrahydroi m daz

o[ 1,5-a]pyrimdine-6(2H)-thione (0.50 g, 1.33 mmol)

was di ssolved in nethanol (12 nli) and aqueous ammoni a

7302596 (dn, 1FD), 7.2F e 721k, Y I Jhagn 09@5% ((2267(Hif‘s %ﬁg%? 3.48

r 0] [ ) vvas added and t ure was
(mgg‘téﬁ%%ﬁ-3 afmgbHg 1 %slwb@n,ﬂhlé) M (ESIon/ 35 361 [M+1]".
evapor ated, water was 20 added and the m xture was
extracted with ethyl acetate. The organic extracts
Exgmple 4800l ed, washed with water, brine, dried over

5. (Sadipm Sy if al.e,and evapor -te?d | Thecr udeprduct | mr’r%%lm—G-

aminetabetael (7N) fromO - 6 %in d| chI ororret hane
affording 0.38 g (79 %9 of the title product: 'H NWR

dé) 6 7.68 (t, J= 1.88 Hz, 1H), 7.57 - 7.54
H, 7.51 (t, J=1.76 Hz, 1 H), 7.46 - 7.44 (m 1

H) 200745570 PCT/ SE2007/ 000573 56 7.39 - 7. 36
(m 7.2 (m 1 H, 6.34 - 6.33 (m 1 H),
6. 26 3.53 - 3.48 (m 2 H), 3.38 - 3.35
(m 1.61 (m 2 H:; MS (ES) mz 359, 361

8- (3,5 - D .ghl orobi phenyl -3-vl)-8-(3-fow)-2 3 4
8- tetrahydrmmdazofl 5 alpyrimdin 6 anine acetate a

8- (ﬁBrd‘ﬂhEthnﬂ) 85@3 f@y1)82 3, 431 8]c tetre)t/hyd{ozlmédaﬁo[é ,5- ag{)}lmﬁld ip- o-ammdea(g 0
mgoq 29 Blﬁa]lb{zfﬂ rﬁlﬁﬂmhely Oﬁldnl(@&rrongle]@llmum(ﬁ) Ohlorlde
dlclglélio(%i}ei’clggé GEdLRP WL{,W&H&O@OMS% Oarboha ep a%& ?ncg, 8% 3101) and
(3,5-dichlorophenyl)boronic acid (42 mg, 0.22 mmol) was dissolved in dimethoxyethane:
ethanol:water (6:3:1) (4 mL) and heated at 130 °C for 20 min in a microwave. When
cooled to ambient temperature the mixture was filtered and purified by preparative HPLC
to give 28 mg (30% yield) of the title compound: 'H NMR (DMSO-dg) 6 7.82 (t,J=1.76
Hz, 1 H), 7.68 - 7.65 (m, 1 H), 7.61 - 7.59 (m, 1 H), 7.58 - 7.54 (m, 3 H), 7.52 - 7.50 (m, 1
H),7.49 - 7.48 (m, 1 H), 7.41 - 7.37 (m, 1 H), 6.40 - 6.38 (m, 1 H), 3.55 - 3.50 (m, 4 H),
1.89 (s, 3 H), 1.71 - 1.62 (m, 2 H); MS (ES) m/z 423, 425 [M-1T.

Example 44
8-[3-(2-Fluoropyridin-3-yl)phenyl]-8-(3-furyl)-2.3 .4.8-tetrahydroimidazo[1.5-alpyrimidin-

6-amine acetate
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10 di chl or onet hane adduct (8 ng, 0.01 mmol), cesium
carbonate (186 ng, 0.57 mmol ), and
w0 20BAdsohl or ophenyl ) boronic acid (42 ng, 0.22Pamsk}007/000573
was di ssol ved i n di net hoxyet hane: ethanol: water
(6:3:1) (4 nm) and heated at 130 C for 20 min in a
m crowave. Wen cooled to agfbient tenperature the
m xture was filtered and purified by preparative HPLC
to give 28 ng (30%yield) of the title conpound: 1H

ThNNﬁ?e 6@1&@@116%.9 %;;ﬁh&@ze(itas désmﬂed71%r %ﬁi\nﬂe 431m'"917/ grfﬁfstamgg
fropgS (#b@mophmy@off (%ﬁnll)-zk}),é},S—?eMydroﬂnld&o(hﬁ ~alpyedidiA-&4mine

end CifkohyRgints Mgt ucia: oy Ak Thyisqd 7357 7 gy .04 -
7.9%1(m, 423, 7.24257 [16/(th] 1 H)B(émm ehéﬂ 1|2’|H) 7.52 (t J |1)76Hz 1 H), 7.49 -
[ env] | - 8- fur
7.3 ot e o a0 W ELL 5541 H7 s A 149, Ho et b, 2
H)WISBSH nbk: Bi74 fN1-1§. WO 2007/ 145570 PCT/ SE2007/ 000573 57
The title conpound was synthesized as described for
exanple 43 in 71 %yield starti ng from

é%@§4§ronophenyl) 8-(3-furyl)-2,3, 4, 8-tetrahydroi m daz

-a] pyri mdi n-6-am ne and
1-(3-Brémogireaph11-@i-for@ynydthdnamori ¢ aci d: ' H NVR ( DMSO- d6) 6
8.25 -8.22 (m 1 H), 804 - 7.98 (m _1H, 7.79

/- 76 (n* 1 H, 7.66 - 7.61 (m 1H), 7.52 (t, J= 1.76

49 $7.39(m 4H), 6.42 - 6.39 (m 1H),

3 % (m 4 H, 1.89 (s, 3 H, 1.72 - 1.63 (m 2
I\/IS(ESI) fn/fz 374 [M1]-. Examlp e 45 1-(3

The ﬁﬁf%%ou nd g%ré%esézﬁ?% %’hé%??‘} B e | ad By Tt

from@afupdrstrdd HNMR (%M$©lda) &1.87 4 yng 1 fsrzqma{)‘ Qar5onizt o (lme 1H),

7.4 g Ot DB 3 ) 133 1 ﬁSﬂozw 3508 1% 68 6 34 iy, 623

6.38 - 6.35 1 6.23
PRSI 5 S BT

Example 46
2-[(3-Bromophenyl)(isothiocyanato)methyllfuran

S
7
7

Br
=

o4
The title compound was synthesized as described for example 39 in quantitative yield
starting from 1-(3-bromophenyl)-1-(2-furyl)methanamine: "H NMR (DMSO-ds) 6 7.89 (t,
J=1.63Hz, 1 H), 7.75 - 7.74 (m, 1 H), 7.46 - 7.44 (m, 2 H), 7.30 - 7.26 (m, 2 H), 6.63 (s,
1 H), 6.50 - 6.48 (m, 1 H).

Example 47
4-(3-Bromophenyl)-4-(2-furyl)-1.3-thiazolidine-2.5-dithione




15 Exanple 46 2-f
(3- Bromophenvl ) (i sot hi ocyanato) nethyl] faran /Sr N-
wenroo7fikes7oi t | e conpound was synt hesi zed as deseciTiS&zho7/000573
for exanple 39 in quantitative yield 20 starting from
1- (3-bronmophenyl)- 1 -(2-furyl)nethanam ne: 1H NWMR
(DVMSO-d6) 5 7.89 (t, J=1.68 Hz, 1 H), 7.75 - 7.74
(m 1 H, 7.46 - 7.44 (m 2 H), 7.30 - 7.26 (m 2 H),
6.63 (s, 1H, 6.50-6.48 (m 1 H. Exanple 47 25
4- ( 3- Bgonophenvl ) -4- (2-furyl)-1, 3-thi azolidine-2
Br5 dltb&)ne WO 2007/ 145570 PCT/ SE2007/ 000573 58 S Br
$N'SSO The title conpound was synthesized as
2d for exanple 40 in quantitative yield
g Sf rom
2-[ (3 brjonophenyl) (i sot hi ocyanat o) net hyl ] faran: 1H NMR
(DVMSO-d6) 6 7.76 - 7.70 (m 1 H), 7.62 - 7.57 (m 1

Thwitée ch%%guixﬂ&ag 2%2%3(';2 def‘z:ﬁ'iée C L a%%leém ] qul_%tltatlve y]ield

staging FroBr mmpusrempghengl})gleotﬁlueyahhmﬁnﬁhﬁ]eﬁ%an 'H NM1|{ (()1%1(\3430 ds) &
778 e G LAY 371 L HBoSbundd ds! Byt HesT 26 nebiD, 6.1 -

s 6.4demct Hyesl3f og_zgeﬁﬁppﬁe;. 41 in 68%yield starting

Example 48
8-(3-Bromopheny])-8-(2-fury1)-3 A.7.8-tetrahydroimidazo[ 1.5-alpyrimidine-6(2H)-thione

Br /“\
HN N
Y
N
=
o]
-

10 The title compound was synthesized as described for example 41 in 68% yield starting
from 4~(3-bromophenyl)-4-(2-furyl)-1,3-thiazolidine-2,5-dithione. The crude product was
purified by column chromatography using ethyl acetate from 0 — 45 % in n-heptane: 'H
NMR (DMSO-ds)  10.84 (s, 1 H), 7.71 - 7.69 (m, 1 H), 7.67 (t, J= 1.76 Hz, 1 H), 7.61 -
7.58 (m, 1 H), 7.56 - 7.53 (m, 1 H), 7.42 - 7.38 (m, 1 H), 6.44 (dd, J= 3.39, 1.88 Hz, 1 H),

15 6.19-6.17 (m, 1 H),3.79 - 3.64 (m, 2 H), 3.49 - 3.37 (m, 2 H), 1.80 - 1.72 (m, 2 H); MS
(ESI) m/z 376, 378 [M+1]".

Example 49
8-(3-Bromophenyl)-8-( 2-furyl)-2.3.4.8-tetrahydroimidazo[1,5-alpyrimidin-6-amine

Br
N7 N
A
N
~
o)
—

20
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from
4- (3- bronophenyl)-4-(2-furyl)-1, 3-thi azolidi ne-2,5-dit
waiza1a455fe crude product was purified by col BAWSE2007/000573
chr omat ogr aphy using ethyl acetate fromO - 45 %in
n- heptane: 1H NWR (DVSO-d6) S 10.84 (s, 1 H, 7.71 -
7.69 (m 1 H, 7.67 (t, J= %976 Hz, 1 H), 7.61 - 7.58
(m 1 H, 7.56 - 7.53 (m 1H), 7.42 - 7.38 (m 1 H),
6.44 (dd, J= 3.39, 1.88 Hz, 1 H, 15 6.19-6.17 (m 1
Thbl)ltle dork unﬂ vﬁa@ s llithesZzeﬂ)as dé’scﬁged foBe
i %_éé Po 3,1 e dpetized for }?h?lgﬁ@hZﬁl’%@%y%}@Qt ing
Tog rowpﬁqy%%ﬁ%ﬁgﬂ) BgLZ;Sftqjm;ay(}rogmgazp[l 5-a]pyr1m1d1ne—6(2H)

hiel mnpne Br 13.N
i Ehe A bG8 i B2 ] By Db e aihosyd id
mefhapply 7D fpothd 6\ & @lylnibhmmﬂmad_ HENMRS@OMbONS 817.76 (t, J=1.76

4 7 { f
AN I8 Rt B Pl 5 La b L5 s 500, A7 @ 7 ddton, 1
H),OQ32563?$IMIIO|H%CH(FB&|50@@h1HPB;ER&?,J%}@nQV 18 4RTatiChy 2 ),
urifi silica chromatogra usin amonia’imn
17}9@%@4 e) gﬁ‘u—éﬁ’(}&%%%h[kﬂ“d%chfo?/onet hgne "H NMR
(DI\/BOd6)8776 (t, 9= 1.76 5 Hz, 1 H), 7.64 - 7.60
. 7.51- 7.48 (m 1 H), 7.45- 7.41 (m 1 H),

(m 1H
M_724(m1m632-629(m1H),6.03-
.58 A5 ( H), 3,41 - 3.35 (m. 2
- 1 1.5 rimidin-6-

amini/h &@t Exanple 50 10
8- (3 ) - D chl or obi phgnyl -3-yl)-8-(2-fowW)-2 3 4
8-te rahydr0|mdazo[1 5 alpyrimdin 6 anmne acetate
}c—ﬁ jNN N The title conpound was

s described for exanple 43 in 52 %yield
Nf’!‘&m;
Dphenyl) - 8- (2-furyl)-2,3, 4, 8-tetrahydroi m daz
[

8-(3

o[ 1, n-6-amne: is 1H NVR (DVBO-d6) 8 7.89
(t, 6hz, 1 H), 7.74 - 7.70 (m 1 H), 7.63 -
7.60 (m =

The title compound was synthesized as described for example 43 in 52 % yield starting
from 8-(3 —bromophenyl)-8-(2-furyl)-2,3,4,8-tetrahydroimidazo[1 ,o-alpyrimidin-6-amine:
'HNMR (DMSO-ds) 5 7.89 (t,J=1.76 Hz, 1 H), 7.74 - 7.70 (m, 1 H), 7.63 - 7.60 (m, 2
H),7.58 - 7.57 (m, 2 H), 7.51 - 7.50 (m, 1 H), 7.44 - 7.40 (m, 1 H), 6.32 - 6.30 (m, 1 H),
6.05 - 6.03 (m, 1 H), 3.59 - 3.49 (m, 4 H), 1.90 (s, 3 H), 1.70 - 1.63 (m, 2 H); MS (ES) m/z
425, 427 [M+17".

Example 51
8-(2-Furyl)-8-( 3'—methovainhenvl—3-Vl)-2,3,4.8-tetrahvdroimidazo[1,5-a]pvrimidin-6—

amine acetate



H, 7.58 - 7.57 (m 2 H, 7.51 - 7.50 (m 1 H), 7.44 -
7.40 (m 1 H, 6.32 - 6.30 (m 1 H, 6.05- 6.03 (m
wa 2697/14%789 - 3.49 (m 4 H), 1.90 (s, 3 H), 1. POTSE1006800573
(m 2 H; M5 (ES) nr/z 425, 427 [M1l]+. 20 Exanple 51
8- (2-Furyl)-8-(3"-nethoxUbi phen 1-3-yl)-2 3 4
8-tetrahydroi mdazo[1l 5 a]pypimdin 6 amne acetate
WO 2007/ 145570 PCT/ SE2007/ 000573 60 N N N O The
title conpound was synt hesi zed as descri bed for
aple 43 in 55 %yield starting from
 omopheqyl ) - 8- (2-furyl)-2,3,4,8-tetrahydroi m daz

/o[ a] pyr | di n-6-am ne and

(3-nmeth boronic acid: 'H NVR (DVBO-d6) 8 7.86
(t, J H) 5

7.62- (mLHNT7.55-7.51(m 2H), 7. 40- 7. 35

(m2H) 7.16-7, 10(m1H) 7.08- 7.06 (m 1 H, 6.96 -

6.92 (m 1 M- 6.33-6.31 (m 1 H, 6.07- 6.05(m 1
ThE:}itle %’m%éougxﬁ ’Ivag gyl%tlf:ﬁsiz%d%? dés,g%b%%g§ Q;qq;‘rp}el_%% 17115[5%2 ]}1(15:(’1 st:;rting
froﬁ&@b@n@hé@l) 8-(2- furyl% -2,3 4 8- tetrahydromwdazo } f]liyrsmldin -6~ amlne

1- (3- Bronmophenyl ) - I az
andy{ywethgyphppy\bogpnig aqxﬂ it ON$e- ds)ﬁT%@G gl wels76 Hz, 1 H)

d bedf 5
TRl A8, S T Rl Bl 13RSy B B A Rt
70@@15@1&35@ 96%- .98 {m( t H),16=331- @81 hlz,,llll) +6)07 -76 (45)(m 17H)°:4 8(1"(]5 3

D357 1% B4 b 1 st bk 2in: Ml i s [M+1]

4-1( 3- Bronmophenyl ) (i sot hi ocyanat o) met hyl | - 2- net hyl -
3-thiazole S e~ N~ ‘
Example 52

10 1-(3-Bromophenyl)-1-(2-methyl-1.3-thiazol-4-vl)methanamine
NH,

Br
=

N§<
The title compound was synthesized as described for example 38 in 5% yield starting from
2-methylthiazole-4-carbonitrile: 'H NMR (DMSO-ds) 6 7.57 (t,J= 1.88 Hz, 1 H), 7.40 -

7.34 (m, 2 H), 7.27 - 7.23 (m, 2 H), 5.10 (s, 1 H), 2.57 (s, 3 H); MS (ESI) m/z 266, 268
15 [M+IT

Example 53
4-[(3-Bromophenyl)(isothiocyanato)methyl]-2-methyl-1 3-thiazole

S
7
7

Br =
S

N§<
20 0O,0-Dipyridin-2-ylthiocarbonate (270 ng, 1.16 mmol) was added to a stirred solution of 1-
(3-bromophenyl)-1-(2-methyl-1,3-thiazol-4-yl)methanamine (165 mg, 0.58 mmol) in
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Br N~ 20 O O Dipyridin-2-ylthiocarbonate (270 ng,

1.16 mol) was added to a stirred solution of 1-
wO23eoriemsophenyl ) - 1- (2-met hyl -1, 3-t hi azol - 4- yl ) rETSEZAMD00573

ne (165 ng, 0.58 mmol) in WO 2007/ 145570

PCT/ SE2007/ 000573 61 dichl oronmet hane (5 nmL). The

m xture was stirred for 30 gin, diluted with

di chl or onet hane, washed with brine, dried over sodium

sul fate and concentrated to afford 0.19 g
dlelwamthmt(ﬁ vxi)y’ﬂed wjxtet wabetifrdd fop 36 aARAMRLIWRICh vas

t hout purlflcatlon 1H NVR (DVBO- d6) 8
dlcgﬁ)gcgn%@eggas(hﬁa ﬂ%}me glried over sodiupy sulfategmd cenceBtridpd tosafford

E&qu&teﬁﬁe ﬂ'reqcﬁ o@ﬁﬁ%%@ﬂ%bﬁn&f&v&%& (@E EQ’ \K;llthout fogthgr |

3-thi azol

purgfication: ﬁlHﬁﬂMRtG NMBOcbhpdadd 788 § h)heS2 eseaj Ha)§2 63 (s, 3 H).
descri bed for exanple 40 in quantitative yield 10
starting from

_ﬂgé;és_br ormphenyl ) (i sot hi ocyanat o) net hyl]-2-nmethyl -1, 3

Ie d,the cr ude product was used W t hout

HQ gt 3-thinzglA-yhphAdhia lidgme2. Hdithiode 46
(in, ﬂH) 7.43- 7 37(m 2H), 7. 36- 7. 32(m 2H) , 2. 63(s 3H) .

Br ExamUhe 55 15 8- (3 Br onophenyl ) - 8- ( 2- met hyl -

(fiNaz@l -4-yl)-3 4 7 8-tetrahydroim dazof 1 5

w\di ne- 6( 2H) - thlone S Br HNN N N X S The

The title compound was synthesized as described for example 40 in quantitative yield
starting from 4-[(3 -bromophenyl)(isothiocyanato)methyl] -2-methyl-1,3-thiazole and the
crude product was used without further purification: 'H NMR (DMSO-ds) 8 7.50 - 7.46 (m,
1 H),7.43 - 7.37 (m, 2 H), 7.36 - 7.32 (m, 2 H), 2.63 (s, 3 H).

Example 55
8-(3-Bromophenyl)-8-(2-methyl-1.3 -thiazol-4-y1)-3.4,7,8-tetrahydroimidazo[1,5-

alpyrimidine-6(2 E)-thione

o N

The title compound was synthesized as described for example 41 in 42 % yield starting
from 4-(3-bromophenyl)-4-(2-methyl-1,3-thiazol-4-y1)-1 ,3-thiazolidine-2,5-dithione. The
crude product was purified by column chromatography using ethyl acetate from 0 — 40 %
in n-heptane: '"H NMR (DMSO-ds) § 10.75 (s, 1 H), 7.71 (t, J= 1.88 Hz, 1 H), 7.58 - 7.56
(m, 1 H), 7.56 - 7.54 (m, 1 H), 7.40 - 7.35 (m, 1 H), 7.17 - 7.16 (m, 1 H), 3.78 - 3.63 (m, 2
H), 3.47 -3.39 (m, 2 H), 2.62 (s, 3 H), 1.79 - 1.71 (m, 2 H); MS (ESI) m/z 405, 407 [M-17".
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from
4- ( 3- bronophenyl )-4-(2-nethyl -1, 3-thiazol-4-yl)-1,3-th
woOaawlusi7oe- 2, 5-di t hi one. The 20 crude producPCWagE2007/000573
purified by colum chromatography using ethyl acetate
fromO - 40 %in n-heptane: 'H NI\/R (DVSO-d6) 8 10.75
(s, 1 H, 7.71 (t, J= 1.88@% 7.58 - 7.56 (m
H),756-754(m1H) 40-7.35(m1H),7.17

1
- 7.16 (m 1 H), 3.78 - 3.63 (m 2 H), 3.47 - 3.39
(n] 2 H, 2.62 (s, 3 H, 1.79 - 1.71 (m 2 H; M
(ESI) mlz 405, 407 [M1]-. WD 2007/ 145570
@@m@s 2007/ 000573 62 Exanple 56
N

a]ﬂ\'r1n{i’d1h|-6 mnms 5 The t|t| e corrpound was synt heS| zed as
descri bed for exanple 42 in 57% yield starting from
Bophenyl ) - 8- (2- met hyl - 1, 3- t hi azol - 4-yl')- 3, 4, 7,
,ﬁl m dazo[ 1, 5- 3] pyr| i di ne-6(211) -t hi one.

] hy using anmonia (7N) in nmethanol from

§ di chl oromet hane: 1H NMR (DMSO-d6) 5 10 7.80

1 H), 7.67 - 7.61 (m 1 H, 7.43 - 7.39 (m 1

. 7.22 (m 1 H, 6.96 (br s, 1H, 6.23 (br
s, 2 H, 3.58 - 3.45 (m 2 H, 3.43- 3.35 (m 2 H,

Th2 1B c¢mpoudhdas simtBesizedlas @dscribed fo? exPnmpl&/B2 (EH1%) yiddZstarting

390,392 [ M+l |+, Exanple 57.15 .
frog %@ g@mqahw}w &%mﬁ@ﬁw %1&1&91;4-81)(324 frértefiabydrotmidrzol}.g-
a]ﬁyrﬂmbliln} ‘6@213)»—1411(%6 The crude product was purified by column chromato élraphy
t'et rahydr oi m dazof 8 yrimdin-6-al pine acetate
usiap angapnia\iINYin methanol from 10% in dichloromethane: "H NMR (DMSO-dg) &
7.80 (brs, 1 H), 7.67 - 7.61 (m, 1 H), 7.43 - 7.39 (m, 1 H), 7.27 - 7.22 (m, 1 H), 6.96 (br s,
1 H), 6.23 (br s, 2 H), 3.58 - 3.45 (m, 2 H), 3.43 - 3.35 (m, 2 H), 2.55 (s, 3 H), 1.72 - 1.61

(m, 2 H); MS (ESI) m/z 390, 392 [M+17".

Example 57
8-(3.5'-Dichlorobiphenvyl-3-y1)-8-(2-methvl-1.3-thiazol-4-y1)-2.3.4.8-

tetrahydroimidazo[1.5-a]pyrimidin-6-amine acetate

The title compound was synthesized as described for example 43 in 42 % yield starting
from 8-(3-bromophenyl)-8-(2-methyl-1,3-thiazol-4-yl)-2,3,4,8-tetrahydroimidazo[1,5-
alpyrimidin-6-amine: "H NMR (DMSO-ds) & 7.96 (t, J = 1.76 Hz, 1 H), 7.76 - 7.72 (m, 1
H), 7.62 - 7.59 (m, 4 H), 7.43 - 7.39 (m, 1 H), 6.99 (s, 1 H), 3.60 - 3.55 (m, 4 H), 2.56 (s, 3
H), 1.88 (s, 3 H), 1.72 - 1.62 (m, 2 H); MS (BSI) m/z 456, 458 [M+11".
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X S The title conmpound was synt hesi zed as descri bed
for exanple 43 in 42 %yield starting from
wa-208+bsooophenyl ) - 8- (2- et hyl - 1, 3-t hi azol - 4- yPETRER04000573
8-tetrahydroi mdazo[1,5 20 a] pyri m di n-6-al pi ne: 1H
NVR (DMSO-d6) 8 7.96 (t, J=1.76 Hz, 1 H), 7.76 - 7.72
(m 1 H), 7.62 - 7.59 (in, g4 H, 7.43 - 7.39 (m 1
H, 6.99 (s, 1 H, 3.60 - 3.55(m 4 H, 2.56 (s, 3
H, 1.88 (s, 3 H, 1.72 - 1.62 (m 2 H; M5 (ESI) nz
456, 458 [ Mrl]+. WD 2007/ 145570 PCT/ SE2007/ 000573 63
Exanpl e 58 1-(3-Bronophenyl)-I-(3-thienyl)nethanam ne
Expppl2 58 5 The title conmpound was synthesized as
_Me [ Of (1€ In 12 %yield starting from
1956 B 19 E2INE B0 d6) 6 7.60 (t, J= 1.76
Hz, 1 My, 7.43 - 740 (m 1 H, 7.39 - 7.36 (m 2 H),

BrI. I (m 1 H, 7.27 - 7.23 (m 1 H), 7.02 (dd,
J 02,7 1s25 Hz, 1 H, 5.11 (s, 1 H; M5 (ES) mz
2 253 11}. 10 Exanple 59

3-1(3-Bronophenyl) (i sot hi oc a~)nethyl | thi ophene /S
Thpgitigeo@pgung weis eynthesized es dprotibell fvasxamypie i 12694 yasld starting
frogr{easr:c:y:ar?oggipﬁlge:%e:amf(éﬁSbUdsgg E}THOI(E, §I=I 1\/96 i{ljz,e 1 IqI), 7.43 - 7.40 (m,
1 H); (.39 brgegphenty) 7.31= (.39 1hi ery).2et hanadl Ny, M3 @& = 5.02,

gi ?f%f)’ ﬁil%e&M 114_4{:" 15 Exanlrz)l e 60 , o
12 I%ZB oo pKehyhy MB ES) v exly 233 MLl hi azol i di ne- 2

S S

5-dithione S Br HN S

Example 59
3-[(3-Bromophenyl)(isothiocyanato)methyl]thiophene

S
7
7

Br =
S
—

The title compound was synthesized as described for example 53 in quantitative yield

- starting from 1-(3-bromophenyl)-1-(3-thienyl)methanamine: MS (ES) m/z 308, 310 [M-17..

Example 60
4-(3-Bromophenyl)-4-(3-thienyl)-1.3-thiazolidine-2.5-dithione
S

By

HN 'S

S
(]
S
The title compound was synthesized as described for example 40 in quantitative yield
starting from 3-[(3-bromophenyl)(isothiocyanato)methyl]thiophene: "H NMR (DMSO-dg)

§7.58 - 7.38 (m, 3 H), 7.37 - 7.24 (m, 3 H), 6.19 - 6.08 (m, 1 H).

Example 61



10

15

20

The title conpound was synt hesi zed as descri bed for

exanple 40 in quantitative yield 20 starting from
wa@-2p(7A4870n0phenyl ) (i sot hi ocyanat o) et hyl ] t hi opOes&2007/bbo573

NVR (DMSO-d6) 87.58-7.38(m 3H),7.37-7.24

(m3H),6.19-6.08(m 1H). Exanple 61 WO 2007/ 145570

PCT/ SE2007/ 000573 . 64 64

8- (3- Bronophenyl ) -8-(3-thienyl)-3,4,7,

8-tetrahydroi mdazo [1, 5-al pyrimdine-6(2H)- thione S

B thloMeN ST 3. £7 RATPAAKL MRS 7Y B R Aor.
oyrera startrng
thibnem
4- (3- bgonophenyl ) - 4- (3-thi enyl ) -1, 3-t hi azol i di ne-2, 5-d
gl thiond. The crude product was purified by colum
qqm‘?bg:?)hy using ethyl acetate fromO - 25 %in

H NVR (DMSO-d6) 6 7.58 - 7.55 (m 1 H),
. (m 3H, 7.42 - 7.38 (m 1 H, 7.38-
1 H, 7.06 (dd, J=5.14, 1.38 Hz, 1 H), 3.74
S 2 H, 3.49 - 3.42 (m 2 H), 1.80 - 1.73
(m 2H); M5 (ES) mz 390, 392 [M1]". 10 Exanple 62 8
The (uﬂe <Bmpompheas\slyhtheBzed(a8 dedchibedefoy kefaniple 31 in 44 %yield starting

rog £ RGBT BT Patiem b b e s X Sfge procuct

wa@ %ﬁﬁﬁécbl@}dccfl@xhn SRRt rApRy hiBinS GthYA YeRhdifrSh B L 2NY, jh $-heptane:

IHQWI&(QJ\@%MY/W 856 8oy hiFBn{h3 - 348 (m, BH) .t4%ah 148 Gk H),
h t
TR Y TR R S8 s i R S S R B3NS 2 o,
2 K7 MR80i-r1.73rfet, BdboMS ESwzz 3908393 [M-1di chl or onet hane: 1H
NVR (DVSO-d6) 6 7.68 (t, J= 1.76 Hz, 1 H), 7.57 -
7.54 (m 1 H, 7.39 - 7.35 (m 3 H), 7.25 - 7.20 (m 1

Extple’203 - 7.01 (m 1 H), 3.54 - 3.50 (m 2 H), 3.39
3 L.70 - 1.64 (m 2 H: NS (ESI) mz

8- 0 8-tetrahydroimidazo[ 1.5-alpyrimidin-6-amine
Br
N“ N
)
N
7]

The title compound was synthesized as described for example 42 in 80 % yield starting
from 8-(3-bromophenyl)-8-(3-thienyl)-3,4,7,8-tetrahydroimidazo[1,5-a]pyrimidine-6(2 H)-
thione. The crude product was purified by column chromatography using ammonia (7N) in
methanol from 0 — 8 % in dichloromethane: "H NMR (DMSO-dg) 6 7.68 (t,J=1.76 Hz, 1
H), 7.57 - 7.54 (m, 1 H), 7.39 - 7.35 (m, 3 H), 7.25 - 7.20 (m, 1 H), 7.03 - 7.01 (m, 1 H),
3.54-3.50 (m, 2 H), 3.39 - 3.36 (m, 2 H), 1.70 - 1.64 (m, 2 H); MS (ESI) m/z 373, 375 [M-
17.

Example 63
8-(3',5"-Dichlorobiphenyl-3-y1)-8-(3-thienyl)-2.3.4.8-tetrahydroimidazo[ 1.5-alpyrimidin-6-

amine acetate
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20 1]-. Exanple 63

8-(3",5" -Di chl orobi phenyl -3-yl)-8-(3-thienyl)-2, 3,4, 8-
woebw7ahydo oi m dazof 1, 5-a] pyri m di n-6- am ne aterTAEZOVD0573

2007/ 145570 PCT/ SE2007/000573 65 ci C1 NH2 NH 2 N

N N S The title conmpound was synt hesi zed as descri bed

for exanple 43 in 38%yieldgstarting from

8- ( 3- bronmophenyl )-8-(3-thienyl)-2,3,4,8-tetrahydroind

azo[ 1,5-a]pyrimdin-6- amne: 1H NVR (DMSO d6) 6 7.84

- 7.82 (m 1H, 7.68 - 7.64 (m 1 H, 7.61 - 7.59 (m
, 7.58 - 7.53 (m 3 H, 7.41 - 7.36 (m 3 H),
7.06ngm 1 H, 3.56 - 3.52 (m 4 H), 1.89 (s,
1 73‘%\1 64 (m 2 H); M5 (ES) in/z 439, 441

Py |d|n 3-yl)phenyl | -8-(3-thieny)-2 3 4
azoFl 5- 10 al pyrim di n-6-am ne
acetate FNNN S The title conmpound was
synt hesi zed-as descri bed for exanple 43 in 59%yield
rting from

Th%“@ O&R%LBQ) Wéﬁﬂl}th@@lzeéa% fiaseriRad)fopexamplegt3 int38Yhyididstanting:

o O BB RES rhydro ol ¢ ey

R CAMISR-e) )84 81,82, 197,685 T(c (o, 1 ), 7 6180.5 (.1
7 7.6

H), @578 i 7(.%89(:% dzgi)r) 7%y %)62(7 %q%‘ﬂqg = 7'@%11 13053 56 -3._5g%m€ A

1.88 (&1, H)11.89 - ( %4 (&, BIH); MSABS) mk 85, {40 M-11) ;. M5 (ESI)
fn/z 390 [M1]- Exanple 65 20 8- (3 Br onophenyl ) -3
3-difluoro- 8- pyrldln -v1l-3 4 7 8-tetrahydroi m dazo[1

Example 64
8-[3-(2-Fluoropyridin-3-yl)phenyl]-8-(3-thienyl)-2.3.4.8-tetrahydroimidazo [1.5-

Cl

alpyrimidin-6-amine acetate

The title compound was synthesized as described for example 43 in 59% yield starting
from 8-(3-bromopheny1)-8-(3-thienyl)-2,3,4,8-tetrahydroimidazo[ 1,5 -alpyrimidin-6-amine
(2-fluoropyridi-3-yl)boronic acid: 'H NMR (DMSO-dg) & 8.24 - 8.21 (m, 1 H), 8.02 - 7.97
(m, 1 H), 7.80 - 7.77 (m, 1 H), 7.63 - 7.60 (m, 1 H), 7.48 - 7.37 (m, 5 H), 7.09 (dd, J=
5.02,1.25 Hz, 1 H), 3.55 - 3.52 (m, 4 H), 1.89 (s, 3 H), 1.73 - 1.65 (m, 2 H); MS (ESD) m/z
390 [M-1T..

Example 65
8-(3-Bromophenyl)-3.3-difluoro-8-pyridin-4-y1-3.4,7.8-tetrahydroimidazo[ 1.5-

alpyrimidine-6(2H)-thione
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al pyri m di ne-6(2H)-thi one WO 2007/ 145570
PCT/ SE2007/ 000573 66 F F SN~ N HI N Br
WwWa-20B8ABs000- phenyl ) - 4- pyri di n-4-yl -t hi azol i di ne€®/SBE2007100573
hi one (1.76 g, 4.61 nmmol) and 2, 2-
di fl uor opr opane- 1, 3-di am ne di hydrochl oride (4.75 g,
6. 84 mmol, described in Naniappan, P. et al.
Tetrahedron, 1994, 50(29), 17-8632) was dispersed in
et hanol (55 nL). 5 Triethylamne (15.5 nL) was added
in onecportion. The reaction mxture was heated to 70
Cwth oil bath and stirred for 16 h, allowed to
éleﬁfé%?;on1tenperature and the solvent was
evapo ed. The residue was re-dissolved in ethyl
acetdt e and water, and the phases separated. The
panific Hhase was washed with water. The conbi ned
fueousdMNayers were extracted with ethyl acetate, the
mrgani ¢ fractions were conbined, dried over 10
tagnesi um sul fate, filtered and evaporated in vacuo.
4-(3- Morh@%h&g@)-%?ridliﬁdﬂ-ﬁstﬁiaﬁ&dlhhdﬂz,SIdit}iiope aL®6 Ate61 mmol) and 2,2-
evaporated in vacuo onto 25 g of silica and then, )
diflygroptopane-by-deninmdihydrchloside &.%aﬁ% ppohleggribed in Nanjappan,
thy j a A [
P. Gal L eRiEh B 100 IRBS T oo e e Py OB GRL)
Triyihglachineofl 5 5hel X wad seldedipmepartionSTidEShction/mix4@8was Heged to 70
oL M1 + 15 Exanpl e 66 8- (3-Bronophenyl ) -3
C i oL SR T Uy RS 1 O repms g 89 e
solvent HaR ¥l dpdtd) The ARAE was Fo-diskNdtin eflyMNdeit andQyd¥r, and the

phases separated. The organic phase was washed with water. The combined aqueous layers

were extracted with ethyl acetate, the organic fractions were combined, dried over
magnesium sulfate, filtered and evaporated in vacuo. The residue was redissolved in ethyl
acetate, evaporated in vacuo onto 25 g of silica and then purified by column
chromatography with an eluent of ethyl acetate in heptane (0- 33 %). Pure fractions were
concentrated in vacuo to give 1.43 g (73 % yield) of the title compound. MS (ES) m/z 423,
425 [M+17

Example 66
8-(3-Bromophenyl)-3.3-difluoro-8-pyridin-4-y1-2.3.4.8-tetrahydroimidazo[1,5-

alpyrimidin-6-amine

Aqueous fert-butyl hydroperoxide (70 %, 5 mL) was added to a mixture of 8-(3-
bromophenyl)-3,3-difluoro-8-pyridin-4-y1-3,4,7,8-tetrahydroimidazo[1,5-a]pyrimidine-
6(2H)~thione (1.41 g, 3.33 mmole), methanol (20 mL) and aqueous ammonia (25 %, 10
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Aqueous teat-butyl hydroperoxide (70 % 5 nL) was
added to a m xture of 8-(3-
worampseayl ) - 3, 3-di fl uoro- 8- pyri di n-4-yl - 3, 4, PCBSEH0r/a00573
hydroi midazo [ 1, 5-a]pyrimdine- 6(2H)-thione (1.41
g, 3.33 mmole), nethanol (20 nL) and aqueous ammoni a
(25 % 10 WD 2007/145570 PCELSE2007/000573 67 ml).
The reaction was stirred at roomtenperature 21 h then
evaporated in vacuo. The residue was redissolved in

i t ' i '
S R AR A RSP Wbl 1 ool EYBOU: o, The
residue veas uetbssplved ircdichemntitant j veashed/ with bring, dried over magnesium

r t ogr aphy usi a gradient, with di chl oropet hane
sulfle WSk el Yok Ste BB Y SGu0EET R £alatn
chrtfd A4Hhy bing Buir&lint f6thi REHSordREMaAOMEERHNER 6 abitn ohAGH

0 %yield) of the title conmpound. M5

to give 0.41 (3 . ! )
methagpl (2809:0406 ’28%4(?(]\,491 uredagtenspvese gomeentrated in vacuo to give 0.41

) N N
= (3 & el SEUS e moamd VS = 908NN 1 2. .4
8- 10 tetrahydroi mi dazo[ 1, 5-al pyri m di n-6-am ne

258 eF H2NNF N_N NNONAmMXxture of
—zérggggronophenyl)-3,3-dif|uoro-8-pyridin-4-y|-2,3,4,8-
3.3-Bifidby g8 Sintbate dvriti@B B Ypheayd]-8.p fridifiang-A, 4,800, 165
prmol ), 5-net hoxypyr.idine-3- boronic acid (51 ng, 330
tet];?.gyc}r’mmmazo[l D-alpyrimidin-6-amine acetate
[1, 1' - bi sgdi phenyl phosphi no) f errocene] pal | adi un(11) 15
&QNorige\gLBhloronethane adduct (15 ng, 16.5 nol) and
canbonate (162 nmg, 495 nol) in
1,3(di-uh oxyet hane: water: ethanol (6:3:1, 3 nL) was
ed iQ0 a mcrowave at 130 C for 15 min. Wen
anbi ent tenperature the m xture was dil uted
gr and extracted with dichl oronmet hane. The

ated in vacuo and the product was purified by
prepaf at ijve HPLC, to give 20 28 ng (39 %yield) of the
[ >iipound. 1H NVR (DWVSO-d6) 6 8.49 (dd, J= 4. 60,

1.46 Hz, 2 H, 834 (d, J=1.69 Hz, 1 H), 8.30 (d, J=
A Ri@reldf 8-(3-brhmopheBRA)-813-diflgord-Hpyridin-44y144)3,4,8-

tetrahydroimidazo[1,5-a]pyrimidin-6-amine (64 mg, 165 pmol), S-methoxypyridine-3-
boronic acid (51 mg, 330 pumol), [1,1'-bis(diphenylphosphino)ferrocene]palladium(II)
chloride dichloromethane adduct (15 mg, 16.5 pmol) and cesium carbonate (162 mg, 495
umol) in 1,2-dimethoxyethane:water:ethanol (6:3:1, 3 mL) was heated in a microwave at
130 °C for 15 min. When cooled to ambient temperature the mixture was diluted with
water and extracted with dichloromethane. The organic extract was dried over sodium
sulfate, concentrated in vacuo and the product was purified by preparative HPLC, to give
28 mg (39 % yield) of the title compound. "H NMR (DMSO-dq) & 8.49 (dd, J = 4.60, 1.46
Hz, 2 H), 8.34 (d, J=1.69 Hz, 1 H), 8.30 (d, /=2.68 Hz, 1 H), 7.83 (t,J=1.53 Hz, 1 H),
7.65 - 7.57 (m, 1 H), 7.56 - 7.39 (m, 5 H), 4.01 (t, /= 12.37 Hz, 2 H), 3.89 (s, 3 H), 3.85 (t,
J=12.95Hz, 2 H), 1.90 (s, 3 H); MS (ES) m/z 435 [M+1]".
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7.65 - 7.57 (m 1 H), 7.56 - 7.39 (m 5 H), 4.01 (t,
J=12.37 Hz, 2 H), 3.89 (s, 3 H, 3.85 (t, J=12.95
wokzpo72458790 1.90 (s, 3 H); M5 (ES) niz 435 [ M1PeT/SEED07/000573
2007/ 145570 PCT/ SE2007/ 000573 68 Exanple 68 3
3-Difluoro-8-[3-(2-fluoropyridin-3-yl)phenyll-8-pyridi
n-4-yl-2,3,4,8- tetrahydroifg dazof
1, 5-a] pyri m di n-6-am ne O. acetate F H2N /-t F ~-N
N~N N~i i F \ N5 The title conpound was
Ex s¥gt Egsi zed in 89 %yield as described in exanple 67,
ng from(2 fluoropyrldln 3- yI)boronlc acid. 1H
2-( : 3 -D7 )3.4.88. 23 (d,
. 8.0 =9.03 Hz, 1 H), 7.78 (s,

teﬁah@olmmﬂm&a&_iﬁw 55 5 739 tm 5

H, 3.99 (t, J= 12.30 Hz, 2 H), 3.83 (t, J=12.67 Hz, 2

H, 1.90 (s, 2 10 H); I\/IS(ES) mz 423 [ M1 ] +.

Exanpl e 3 ‘
i f -Fg- (2'-fluoro-5'-nethoxybi phenyl -3-yl) - 8- pyr

2,3,4,8-

oi m dazo[ |, 5-al pyri m di n-6-am ne 0.25 acetate

F ~-N NN N F \O\

The title compound was synthesized in 89 % yield as described in example 67, starting
from (2-fluoropyridin-3-yl)boronic acid. 'H NMR (DMSO-ds) & 8.48 (d, J=5.02 Hz, 2 H),
8.23 (d, J=4.52 Hz, 1 H), 8.00 (t,/=9.03 Hz, 1 H), 7.78 (s, 1 H), 7.58 (d, J=7.28 Hz, 1
H), 7.52 - 7.39 (m, 5 H), 3.99 (t, /= 12.30 Hz, 2 H), 3.83 (t, /=12.67 Hz, 2 H), 1.90 (s, 2
H); MS (ES) m/z 423 [M+1]".

Example 69
3.3-Difluoro-8-(2'-fluoro-5'-methoxybiphenyl-3-y1)-8-pyridin-4-y1-2.3.4.8-

tetrahydroimidazo[1.5-alpyrimidin-6-amine 0.25 acetate

The title compound was synthesized in 72 % yield as described in example 67, starting
from (2-fluoro-5-methoxyphenyl)boronic acid. 'H NMR (DMSO-ds) § 8.49 (br s, 2 H),
7.73 (s, 1 H), 7.55 - 7.47 (m, 3 H), 7.43 - 7.38 (m, 2 H), 7.21 (dd, /= 10.23, 9.00 Hz, 1 H),
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The title conpound was synthesized in 72 %yield as
described in exanple 67, starting from
w0 2007V 1usr70- 5- met hoxyphenyl ) boroni ¢ aci d. 1H NVRCT/SE2007/000573
(DVMBO-d6) S 8.49 (br s, 2 H, 7.73 (s, 1 H), 7.55 -
7.47 (m 3 H, 7.43 - 7.38 (m 2 H), 7.21 (dd, J=
10.23, 9.00 Hz, 1 H, W 20(3%/ 145570 PCT/ SE2007/ 000573
69 6.97-6.89(m 2H), 3.99(t, J= 2.29%&,2%0,3.82(t, J=
13.33 Hz, 2 H, 3.77 (s, 3 H, 1.90 (br s, 1 H; M
Y
69(7'539 89“{& 24ﬁ)? 3[9@“(@1/‘5 1@@?’& 320}-1% o@( y]bl 13.33 Hz, 2}12/'3)77 (5,3 H),

[‘'uor o- 8- | uor o- phenyl
L. %Drﬁbds,ri H); MS (3, nzl/z 652 [M+1T",
t et rahydr oi m dazofl, 5-al pyri m di n-6-am ne 0.75 acetate
F H2N F / NN-7N N F O The title conmpound was
Exagiple®si zed in 70 Wbyleld as described in exanple 67,
t ) XI)bogonlc

oviizme e oot . i s
7 42 - 7 37 2
rﬁgldln-g-al%ﬁle((mS é’b_e{d}e. 86 (m 1 H) | (3m99

(t,J—1218Hz 2H) 3.86 (s, 3 H), 3.85 - 3.78 (m
, (s 2 H; M5 (ESI) miz 452 [M+1]+. 15

Emmol e 70
3 Iu ro 8-[3-(5-fluoropyridin-3-yl)phenyll-8-pyri
, 3,4, 8- tetrahydr0|n1dazof

The title compound was synthesized in 70 % yield as described in example 67, starting
from (2-fluoro-3-methoxyphenyl)boronic acid. '"H NMR (DMSO-ds) 6 8.48 (d,J=5.74
Hz, 2 H), 7.70 (s, 1 H), 7.59 - 7.46 (m, 3 H), 7.42 - 7.37 (m, 2 H), 7.27 - 7.09 (m, 2 H),
7.00 - 6.86 (m, 1 H), 3.99 (t,J=12.18 Hz, 2 H), 3.86 (s, 3 H), 3.85 - 3.78 (m, 2 H), 1.89 (s,
2 H); MS (ESI) m/z 452 [M+17]".

Example 71
3.3-Difluoro-8-[3-(5-fluoropyridin-3-yDphenyl]-8-pyridin-4-v1-2.3.4.8-

tetrahydroimidazo[1.5-alpyrimidin-6-amine acetate
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i 1 F\ NThe title conpound was synthesized in 69 %

yield as described in exanple 67, starting from
wO3ed7husr7opyri di n- 3-yl )boroni c acid. 1H NVR ( DRSOsE&)07/800573

8.65 (s, 1 H, 858 (d, J= 2.60 Hz, 11-1), 8.49 (d,

J=6.05 Hz, 2 H), 7.93 - 7.86 (m 2 H, 7.68 - 7.55

(m 2 H, 7.50 s (dd, J= 4. ?g, 1.42 Hz, 2 H), 7.45 (t,

J=7.77 Hz, 1 H), 4. 01 (t 12.33 Hz, 2 H), 3.85 (t,

J=12.83 Hz, 2 H), 1.89 (s, 3 H; M5 (ESI) in/z 423

[ Mr1] +. Exanple 72

3,8- D goLS;IS- (3' - met hoxybi phenyl - 3-yl)-8-pyridi n-4-yl -
2, 3Y4N8-t &t rahydroi m dazo[ 1,5- 10 al pyri m di n-6-am ne
. gtate F H2ZNF ~ -NNN ~1 \ NO

XNNg, 27.1 nol) was added to a stirred and
| ushed suspensi on of

heQno- phenyl ) -3, 3-di fl uoro-8-pyridin-4-yl-2,3,4,8
-tetrahygro- imdazo[ 1, 5-a]pyrimdin-6-ylamne (110
ng,F2™"-Nol ) and cesium carbonate (263 ng, 0.807
nmol e) in 1, 2-di net hoxyethane (6 nL), water (3 nL) and
Thetilianahp@uhdmas.syidthesizeden 69 VoyicMas dedcribedinssxameld @nearting

frfly G s B D bR e 1 SRR M3 &G GubdD. 858 (@ 7=
2611)IFI#IIGH§ mplodwa:t@osm 7e), Bowl 7IRE (1h OF BVEr d¥anesL @R, m) 7.50

ases were separated. The o&c{zanl c |layer

(ddal rfm‘ij%\le‘}z B grids 7 din(s JiF At Btz H), &t 233 r%\Hbé 85 (t,

4 I rep HPLC to
i g.f%%?’%%“%’ﬁ TP D wapgl\/sc}des) S 8. 48
J=4.29 Hz, 2 H), 7.78 (br s, 7.59 - 7.43
m I—I)737(t J=5 7.81 Hz, 1H),716-7.00(m
@%‘257—26 93 (d, J=8.27 Hz, 1 H), 4.01 (t, J= 12.41 Hz,
3,2DHhioro-8-(89nethSxybiphel-ByiHB-pyHd 04452 34 $eiraMRiriERazo[ 1.5-
nz/z 434 [ Mt1] +.
alpyrimidin-6-amine 1.25 acetate

H,N F
—

N N

> O
i i
[1,1'-Bis(diphenylphosphino)ferrocene]dichloropalladium(Il) (23 mg, 27.1 pumol) was
added to a stirred and nitrogen flushed suspension of (3-methoxyphenyl)boronic acid (57
mg, 373 pmol), 8-(3-bromo-phenyl)-3,3-difluoro-8-pyridin-4-y1-2,3,4,8-tetrahydro-
imidazo[1,5-a]pyrimidin-6-ylamine (110 mg, 271 umol) and cesium carbonate (263 mg,

0.807 mmole) in 1,2-dimethoxyethane (6 mL), water (3 mL) and ethanol (1 mL). The

reaction vessel was sealed and heated to 65 °C and stirred for 48 h. The reaction mixture
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Exanpl e 73

3,3-Difluoro-8-[3-(5-Chloro-2-fluoroRyridin-3-yl)pheny
w-2807pys370li n-4-yl -2, 3,4, 8- 10 tetrahydroi m darPOT/SE4007/000573

5-a] pyrimdin-6-amne acetate F HZN N /-t FC NNV

v N NF The title conpound vvas synt hesi zed in 73%

yield as described in exanp g starting from

2-fl uoropyri di ne-5- chloro oronic acid acid. 1H NMVR

(DVBO-d6) 68.49 (br. s., 8.35 - 8.27 (m 1 H,

wagl)dilllzt_?é g@th (\%}T@g :{% ﬁ'lJL) %ng élcEE)ron% tE%ne (35 ﬁi) Gfd thégﬂaaég V&Jé'?e 1
seph.reﬁéﬂ (The oaniz lay2r Was d@ed-)ver magﬁbs(wr} sul&n_ez ﬁBgte&lqud Qvap&n;ated in

vacIuL? t%lltgwed by plil’lf%at'l_gn by pre;g E%kb to glve 2‘25577 m% '}%1% y161§3( aﬁmﬁR
(DMSD E%)fsl&km@, B= myzg 1, 12- 14) Y|785Eb1(531 KHM 7.69 di743 %my 5 pheny? i, J=

-t et rahydroi m dazof
78&]%%1&9» dilh- é%r&ﬂh%@c@%%ﬁfgﬁéﬁmmrﬂOll\ﬁtrL 124Hg, 2 H),
I d
8‘(?escrl(%gg tnmgg\zg@% by 731&3%}1);}?%433 [131191’1*3" Sew
pyri m di ne- 5- boron| c acid acid. 1H NI\/R (DI\/ISOdG) 68. 97
) 2 H) 8 26 (d,
( 6

;-r
w
\l
=

tet?ahgérormﬁa‘zqul3S;‘E:Pﬁm}f'ﬁm-@aﬁﬁle(aketat% 12.56 HZ 2 H, 3.
. b E , 1.67(s, 3 (ESI) mz 406[|\/H]+
@ﬁm I p 75 s
thh/BUSa‘hesgﬂ fi nyl 3- brono- 4- f | uor ophenyl - al di m ne
N ==\ =

The title compound was synthesized in 73% yield as described in example 67, starting
from 2-fluoropyridine-5-chloro-3-boronic acid acid. "H NMR (DMSO-ds) 88.49 (br. s., 2
H), 8.35 - 8.27 (m, 1 H), 8.17 (dd, J=8.53, 2.51 Hz, 1 H), 7.81 (d, J/=1.51 Hz, 1 H), 7.62 (d,
J=7.78 Hz, 1 H), 7.54 - 7.43 (m, 4 H), 4.00 (t, /=12.42 Hz, 2 H), 3.83 (t, /=12.55 Hz, 2 H),
1.91 (br. s., 3 H). MS (ESI) m/z 457 [M+1]".

Example 74
3.3-Difluoro-8-pyridin-4-v1-8-(3-pyrimidin-3-ylpheny1)-2.3.4.8-tetrahydroimidazo[1.5-

alpyrimidin-6-amine acetate

H2N>/__N/\lyF
NN

The title compound was synthesized in 87% yield as described in example 67, starting
from pyrimidine-5-boronic acid acid. 'H NMR (DMSO-ds) $8.97 (s, 1 H), 8.78 (s, 2 H),
8.26 (d, J=5.52 Hz, 2 H), 7.65 (s, 1 H), 7.44 (d, J/=7.66 Hz, 1 H), 7.36 (d, /=8.27 Hz, 1 H),
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u SA\NF Br Amxture of

3-brono-4-fl uorophenyl - benzal dehyde (2.2 g, 11 mol),
wokb@Eriuss7out anesul f manmi de (2.4 g, 20 m nol ) an#CT/SE2007/000573

titaniumtetraethoxide (9.1 g, 40 nmmol) in

tetrahydrofuran (10 nL) was heated at 65 C for 12 h.

Evaporati on of solvent ontoygsilica io gel and

purification by chromatography using an el uent

gradi ent of ethyl acetate in heptane (0 - 100%

7.1 1or 33{)33 98 Qt%—f@ s@ﬁztzfﬁ) Bi1l-8 smnoumd 1.6, A, Ms

ES) Exam |
(E D(’gz‘g}ﬁdh&fﬂd £1 uor ophenyl ) 1 pyri di n-4-yl net hanani ne
NHZ Br I | FiN 15 tert-Butyllithium (1.5Min
pentane, 5 nL, 7.45 mvol) was added to THE (25 nlL) at
ExampBYE under argon at nosphere. 4-1odopyridine (0.84 g,
: 10 m nutes. A solution of
N =k A cnyl-ald or ophenyl - al di m ne
(3?14 g, 3 72 nnDI) in THE (20 nL) was added and the
ction mxture was stirred for 1 h at 20 100C and
~quenched by adding water (20 nL). The mixture was
ed between water and ethyl acetate and the
ayer was dried wth sodiumsulfate and
atfed. The residue was re-dissolved in nethanol
(25 nmL)Br hydrochl oric acid (1IMin diethyl ether, 3 8

nL dded t t d
A bR s B ol R ot e il S b ueous
buﬁﬁ&munmﬂwdér(gg@ o]:] ﬁlﬁﬂmaﬁ @astusl 16l cBoRIR (DAL 40 %&Jﬁﬁ

or gani.c over sodi um sul fate and

tet@éh@eﬂwla&l L) ivas abé%réd atF@'r G foe 42 hoRvapyratipn g§splvent onto silica

gelc'c!ﬂﬁ gﬁég%%l%)? %8%%%5&%)%25&% ?ﬁfﬁ% g.ﬁ 1 ugﬁf)&%ﬁlt%?g&%ﬂac)%{ye in heptane

( d il @@%bafﬁméetdmg (96%:) ©Fgheafteaonhpourndl. BBLmg (ESLI0Y/[MF1T).
of the title conmpound. M5 (ESI) mlz 282 [ Mt1] +.
Exan'pl e 77 5

4mple36Br ono- 4- f | uor ophenyl ) (i sot hi ocyanat o
rret hyl | p H i di ne
LI

1-( 3-Bromo 4-fluorophenyl)-1-pyridin-4-ylmethanamine
NH,
Br I SN
F N

tert-Butyllithium (1.5M in pentane, 5 mL, 7.45 mmol) was added to THF (25 mL) at -
105°C under argon atmosphere. 4-Iodopyridine (0.84 g, 4.09 mmol) was added over 10
minutes. A solution of N-tert-butanesulfinyl 3-bromo-4-fluorophenyl-aldimine (1.14 g,
3.72 mmol) in THF (20 mL) was added and the reaction mixture was stirred for 1 h at —
100°C and then quenched by adding water (20 mL). The mixture was partitioned between
water and ethyl acetate and the organic layer was dried with sodium sulfate and
concentrated. The residue was re-dissolved in methanol (25 mL), hydrochloric acid (IM in
diethyl ether, 3.8 mL) was added and the mixture was stirred overnight. The mixture was
partitioned between saturated aqueous sodium hydrogencarbonate and dichloromethane.
The organic layer was dried over sodium sulfate and concentrated iz vacuo. Purification by

flash chromatography gradient elution from
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/s N~ Br N F O ODipyridin-2-yl thiocarbonate (0.285

g, 1.23 mol) was added to a solution of 1-(3-
wonremi48576 | uor ophenyl ) - 1- pyri di n- 4-yl met hanam ReTA8203000573

g, 0.818 mmol) in dichloronethane (18 nlL). The

m xture was stirred at roomtenperature for 1 h and

then 10 diluted wth di chl orgnmet hane (20 nlL). The

organi c |l ayer was washed with brine, dried over

sodi um sul fate and concentrated in vacuo to give 0.252
méi:ha(n%@f@ V%@N@m@ﬁm ﬁ cﬁdh‘lér@met‘h umd/) aﬁﬁr&e@@ 211¢ @13Aeld)

Qd u&f 1,3-Thia |d|ne , 5-di t hione -
0f4h€( r0DPO M%@Sﬂ)@ﬁ?z?yﬂz)wlﬂdl ne s\ I s Br HNS F
I AN A m xture of

4 [ (3-brono-4- fIuorophenyl)(isothiocyanato)nethyl]pyri
Exdinple 0. 252 g, 0.77 mol) and carbon disulfide (0.1
drofuran. (6.1 nL) was
Stercichods 7 : 1 ol ution of
potaSS|u $ert butOX|de (O 138 g, 1.23 20 mmol ) in dry
t et rahy of ur an (6 mL). The m xture was allowed to
[ ' tenperature while stirring overnight.
was evaporated and the residue dissolved

- ethyl acetate (1:1, 30 nlL), washed wth
Fbrlne dried over sodiumsulfate and concentrated in

OYﬁEHﬁndBLQ gf ﬂhﬁﬁ&t‘b@ﬁ‘at@YO %ﬁ 4 msqﬂlﬁegwag da@RNY a%l'uﬁ%n of 1-(3-

hanol in chlordform af 0. 230
bryme+4df)1ucm¢phemel)11 tnyridineéiypragihahaming (0239 gn@ 21&@1@10[1)\1!&1] +,

7 2007/ 000573 74
il SRR o0 Yo bR AT B e e SO P o o
dilxted(vi2id) dithlbnethand (1BmbY. die 0é|ganfc| Iy ©lae Rayhedpyith hineedired
over sodium sulfate and concentrated in vacuo to give 0.252 g (95% yield) of the title
compound. MS (ESI) m/z 324 [M+1]".

Example 78
1.3-Thiazolidine-2.5-dithione - 4-(3-bromo-4-fluorobenzylpyridine
S

S

HN
Br.

F =N

A mixture of 4-[(3-bromo-4-fluorophenyl)(isothiocyanato)methyl[pyridine (0.252 g, 0.77
mmol) and carbon disulfide (0.1 mL, 1.64 mmol) in dry tetrahydrofuran (6.1 mL) was
added drop wise at ~78 °C to a stirred solution of potassium zerz-butoxide (0.138 g, 1.23
mmol) in dry tetrahydrofuran (6 mL). The mixture was allowed to attain ambient
temperature while stirring overnight. The solvent was evaporated and the residue dissolved
in chloroform-ethyl acetate (1:1, 30 mL), washed with brine, dried over sodium sulfate and
concentrated in vacuo. Purification by column chromatography using methanol (0-10%) in
chloroform afforded 0.230 g (70% yield) of the title compound. MS (ES) m/z 400 [M+1T".
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SF NHNN Br FiNs 1,3-Thiazolidine-2,5-dithione -

4- (3-brono-4-fl uorobenzyl ) pyridine (0.230 g, 0.58
wanwi7ji4ss7er ude 2, 2-di f 1 uor opr opane- 1, 3- di am nePCT/SE2007/000573

di hydrochl ori de (0. 63nunol, described in Nanjappan,

P. et al. Tetrahedron, 1994, 50 (29), 8617-8632) and

di i sopropyl ethyl am ne (0.844n, 4.9 nmmol) were

di ssolved in ethanol (10 nlL). The reaction m xture was

stirred overnigt at 70 C. After cooling to anbient

Exh@premat ure the m xture was concentrated, re in
dlssol ved.7| nt di chI or omet hlane (30 rrL) 2 vvashed W t h

fubH &Bécatlon by colunn chronatography u5|ng
“e y : (0- 100% in heptane afforded 0.167 g
(65%y|eld)F of the title conmpound. M5 (ES) nifz 442

[NHI}' amlp e 80
Puor -2, 3,4, 8-tetrahydroi m dazof

ri d|n 6- ami ne- 4- (3-brono-4- fluorobenzyl)p.
\/ N-N Br FiNtert-Butyl

pergxife (70 % aqueous solution, 0.9 nL, 5.6
nol ) was added to a 20 sol ution of

133T1%a%1i‘dhﬂéoz Qddnitnd - M.swn@dw %efd%%@gg&dﬁ giyﬁof @ﬁ' Hmol),

1) i one-4-(3- brono-4-fluo

Cﬂ(d@ 25[26¢1ﬂgor09r0:98nq'rh6+d}aralnel diwyrdoahlarids@®. @%tmq@iedusnbed in
Naﬁﬁ%ﬁ&ﬂ BNet of - %en%‘z)ed gga@%?’?@ l (8%97 E%%Zdragd 1lsrol%§c!)'lplg%eith}gamme

was stirre ame
(0. 8'#1 mlm4>9tmmel) waese dibsivedan ceizinb Bl @ tnlg)n Tht hercti®s mikt@reWass stirred
i n dichloronethane (30 nmL), washed with

ovesRigh at 7$0drq e?ﬂfd e\ repling i amhient famnertits dhaxbue Yes agyspairated, re-
dlsEéﬁéﬁﬁ%Q&YérQ&QéZ& g@%—@s Ra&ih [\x?ﬁled}lnle %éd‘;_dvg)fgﬁﬂﬂﬂn g}ifate and

colum c¢ rorratogra Ing ne
conrgeniatediyn vacuo. Purification by column chromatography using ethylacetate (0-

100%) in heptane afforded 0.167 g (65% yield) of the title compound. MS (ES) m/z 442
[M+17".

Example 80
3.3-Difluoro-2.3.4.8-tetrahydroimidazo[1.5-a

3-bromo-4-

rimidin-6-amine-4-

fluorobenzyl)pyridine

H,N
N
N

tert-Butyl hydroperoxide (70 % aqueous solution, 0.9 mL, 5.6 mmol) was added to a
solution of 3,3-difluoro-3,4,7,8-tetrahydroimidazo[ 1,5-alpyrimidine-6(2.H)-thione-4-(3-
bromo-4-fluorobenzyl)pyridine (0.167 g, 0.38 mmol) and ammonia (30 % aqueous
solution, 1.7 mL) in methanol (10 mL). The resulting mixture was stirred at room
temperature overnight. The mixture was then concentrated and the residue was re-

dissolved in dichloromethane (30 mL), washed with brine, dried over sodium sulfate and
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i n dichloronethane (0-10% afforded 0.086 g (54% of

the title conpound. Ms (ES) mz 425 [M+l]+. 5 Exanple
wO208/1350 f | uor o- 8- f PCT/SE2007/000573

4-fluoro-3-(2-fluoropyridin-3-yl)phenyl]-8-pyridin-4-v

| -2,3,4, 8- tetrahydroi m dazo[1, 5-a] pyri m di n-6-am ne

acetate F HZN F\rN NN MNsF F N A mxture of

3,3-difluoro-2, 3,4, 8-tetrahydroi m dazo[ 1, 5-a] pyrimdin

- 6-am ne-4- (3-bronmo- 10 4-fl uorobenzyl)pyridine (0.020

coﬂeengatgdf Purifasion by%oﬁﬂﬂﬁ%l:ﬁ@%ﬁﬂogfaﬁﬁy BsiROMRHako1861% 7N ammonia)

in émhlpromthqmu(%@%y pEfarsiep RI0S6 E(84% bekthe [ifaoraptiuad MS)(ES) m/z
428@81(1 {+de di chl or onet hane adduct (0.004 g, 0.005 nmol)

and ceSium carbonate (0.046 g, 0.141 mmol) in

1, 2-di net hoxyet han: wat er: et hanol (6:3:1, 1.5 nL) was

Eheateg in a mcrowave at 130 C for 15 mn. After
% to anbi ent tenperature the mxture was
3 TDIRRRNS- 81 SRiord-3- (28 8RbYEMn 130y Iihe AV IRR QYR HiNANG1-£.3Q g1L) |

vvashed vvlth brine, dri ed over sodium sul fate and
Y ATQb .51 HY efacetatei on by preparative

HPLC affopded 0.0 17 (82% of the title conpound.

xHqNNR/Q%@ O d6) 68. 49(dd J=4.52, 1.51 Hz, 2 H),
8.3
\

4.27 He, 1 H), 7.99 (s, 1 H, 7.72 - 7.61
2 M. /7.51 - 7.45 (m 3 H), 7.32 (t, J=9.41 Hz, 1
S oY (1. 3=12.42 tz, 2 H. 3.82 (t, J=13.05 Hz, 2
. B s, 3 H,; M5 (ES) mz 441 20 [M1l]+. Exanple

3 3- D|f uorp- 8- (2' 6- difluoro-3'-rrethoxybi phenyl - 3-yl)

A mixture of 3,3-difluoro-2,3,4,8-tetrahydroimidazo[ 1,5-a]pyrimidin-6-amine-4-(3-bromo-
4-fluorobenzyl)pyridine (0.020 g, 0.047 mmol), 2-fluoropyridine-3-boronic acid (0.009 g,
0.061 mmol), [1,1-bis(diphenylphosphino)ferrocene]palladium(Il) chloride
dichloromethane adduct (0.004 g, 0.005 mmol) and cesium carbonate (0.046 g, 0.141
mmol) in 1,2-dimethoxyethan:water:ethanol (6:3:1, 1.5 mL) was heated in a microwave at
130 °C for 15 min. After cooled to ambient temperature the mixture was concentrated,
dissolved in dichloromethane (10 mL), washed with brine, dried over sodium sulfate and
concentrated in vacuo. Purification by preparative HPLC afforded 0.017 g (82%) of the
title compound. 'H NMR (DMSO-dg) 58.49 (dd, J=4.52, 1.51 Hz, 2 H), 8.31 (d, /=4.27
Hz, 1 H), 7.99 (s, 1 H), 7.72 - 7.61 (m, 2 H), 7.51 - 7.45 (m, 3 H), 7.32 (t, /=9.41 Hz, 1 H),
3.99 (t, /=12.42 Hz, 2 H), 3.82 (t, J/=13.05 Hz, 2 H), 1.90 (s, 3 H); MS (ES) m/z 441
[M+17%.

Example 82
3.3-Difluoro-8-(2',6-difluoro-3'-methoxybiphenyl-3-y1)-8-pyridin-4-yl-2.3.4.8-

tetrahydroimidazo[1,5-a]pyrimidin-6-amine acetate
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15

NN NF FO The title conpound was synthesized in

86% yield as described in exanple 81, starting from
wa-26d71ae5306 3- net hoxy- benzenebor oni ¢ aci d. 1H NVRCT/SE2007/000573

(DMSO-d6) 58.50 (d, J=6.02 Hz, 2 H), 7.69 - 7.56 (m

2 H, 7.48 (d, J=6.02 Hz, 2 H, 7.31 - 7.21 (m 3 H),
6 - 6.80 (m 15H, 4.0%(t, J=12.30 Hz, 2 H),
3. (s, 3 H, 3.83 (t, J=13.05 Hz, 2 H), 1.90 (s, 3
H; MS (ES) mz 470 [ M+l]-'. Exanple 83
3,3-Diflupro-8-f4-fluoro-3-(5-nethoxypyridin-3-yl)phen
[H,N- 8- En-4-yl-2 3 4 8- 10

t dr gi mi dazo[ 1, 5-al pyri m di n-6-am ne 0.5 acetate
/ NNNI I NI F O NThe title conmpound

g from 5-nethoxypyridi ne-3-boronic acid. 1H
52d6) S ppm 8.49 (d, J=4.90 Hz, 2 H), 8.34
=2/45 Hz, 1 H), 8.24 (s, 1 H, 7.76 - 7.68 (m 1

H, " - 7.53(m | H), 7.48 (d, is J=5.21 Hz, 2 H),
7. 43 s., 1 H, 7.30 (t, J=9.50 Hz, 1 H), 4.00 (t,
J L, 2 H, 3.72 - 3.91(m 5H, 1.88 (s, 2

H:] VB (ES) mz 453 [M1]+ Exanple 84 WD 2007/ 145570
Thg_cfgfe gﬁégﬁé{ﬁ)@osgﬁghﬁ%g% g‘réf,};iggta? ees%HLgd ig)élxample 81, starting
from 2-fluoro-3-methoxy-benzeneboronic acid. '"H NMR (DMSO-dg) 68.50 (d, /=6.02 Hz,
2 H),7.69 - 7.56 (m, 2 H), 7.48 (d, /=6.02 Hz, 2 H), 7.31 - 7.21 (m, 3 H), 6.95 - 6.80 (m, 1
H), 4.01 (t, /=12.30 Hz, 2 H), 3.88 (s, 3 H), 3.83 (t, /=13.05 Hz, 2 H), 1.90 (s, 3 H); MS
(ES) m/z 470 [M+1T".

Example 83
3,3-Difluoro-8-[4-fluoro-3-(5-methoxypyridin-3-y)phenyl}-8-pyridin-4-y1-2.3.4.8-

tetrahydroimidazo[1.5-a]pyrimidin-6-amine 0.5 acetate

The title compound was synthesized in 79% yield as described in example 81 starting from
5-methoxypyridine-3-boronic acid. 'H NMR (DMSO-ds) & ppm 8.49 (d, /=4.90 Hz, 2 H),
8.34 (d, J=2.45 Hz, 1 H), 8.24 (s, 1 H), 7.76 - 7.68 (m, 1 H), 7.63 - 7.53 (m, 1 H), 7.48 (4,
J=5.21Hz, 2 H), 7.43 (br. s., 1 H), 7.30 (t, /=9.50 Hz, 1 H), 4.00 (t, /=12.10 Hz, 2 H), 3.72
-3.91 (m, 5 H), 1.88 (s, 2 H); MS (ES) m/z 453 [M+17".

Example 84
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I V 1< A m xture of 3-brono-benzal dehyde (3.7 g, 20

mol ), Ntert-butanesulfinamde (2.4 g, 20 mmol) and
wOiRbENUsATV t et raet hoxide (9.1 g, 40 mMml) in PCT/SE2007/000573

tetrahydrofuran (10 nmL) was heated 5 at 65 C for 12

h. Evaporation of solvent onto silica gel and

purification by chromatography using an el uent

gradi ent of ethyl acetate in heptane (0 - 100%

afforded 4.9 g (84 % of the title conpound. MS niz
N-febButdRQuiidd1d-tronfopBeAi-RIEmBe 10 1 - (3 _

- Bronophenyl' ) -1- (3 -fluoropyri di n-4-yl) nmet hanam ne

NH2 Br § F ( iNLithiumdiisopropylamde (2 Min

t et r aRy uran, 2.5 nm, 5.0 nmol) was diluted with
srdry_tetrahydrofuran (10 nL) and cooled to -78 C under

gen atnosphere. 3- Fluoropyridine (0.43 nL, 5.0
in dry tetrahydrofuran (1 nL) was added dropwi se

A St of B RoHe bz RIBhyR3 ¥ |\% ) %ﬁn&glﬁ N-8Qt- lriﬂtﬁﬁétsﬁﬁnﬁhde (B4 ¢,20
C before the addition of tert- Dbutanesul

mrga bamwpﬁéw?ﬁ%ﬂtwmer@ 1(gn 49 mogpD) B titrahydroﬁlram (wnyL) was heated
at 6E4¢ ﬂJ'MQ 5;@&&1%)?{ omc} ntt ABttoesEl%cg §@1 ghlﬂt Srifi E:Q?onrbﬁaa I on

was uenc on'o S anmon
chmmamgra:téy usmg ae elusntvgradierp oﬁmﬂybadetamcﬂnmﬂtam (Oh- 8109yl afforded

o e RS o DR B £ e ™ "
afforded the 20 internmedi ate sul fmam de (0.9 g, 2.33

mml ). Treatnment with hydrochloride acid (1Min
EE@@EER?J et her, 3 equivalents) in nethanol/diethyl

1- GBS hobRen¥h)1- {30ﬂu&9pmdﬂyk%me%ﬂgﬁ Lration in vacuo,

extracti on between etnyl_acetat and aqueous potassium
carbodﬁ%e drying over potasstium carbonate and
Brg 28R i n vacuo afforded 0.60 g (43 % of the

P Iormpund MS mz (APCl) 282 [|v++1]+ 25 Exanpl e

M BN AL e AR v

dry fetrahyfdrofuran (10 mL) and cooled to —78 °C under nitrogen atmosphere. 3-
Fluoropyridine (0.43 mL, 5.0 mmol) in dry tetrahydrofuran (1 mL) was added dropwise
and the solution was stirred for 30 minutes at —78 °C before the addition of N-tert-

butanesulfinyl 3-bromophenyl-aldimine (0.91 g, 3.1 mmol) in dry tetrahydrofuran (1 mL).

After 5 minutes the reaction was quenched by the addition of aqueous ammonium chloride.
Aqueous workup and extraction with ethyl acetate, followed by purification by
chromatography on silica using ethylacetete/heptane (1:1) as eluent, afforded the
intermediate sulfinamide (0.9 g, 2.33 mmol). Treatment with hydrochloride acid (1M in
diethyl ether, 3 equivalents) in methanol/diethyl ether (5 mL) for 10 minutes, concentration
in vacuo, extraction between ethyl acetat and aqueous potassium carbonate, drying over
potasstium carbonate and evaporation in vacuo afforded 0.60 g (43 %) of the title
compound. MS m/z (APCI) 282 [M+17.

Example 86
4-[(3-Bromophenyl)(isothiocyanato)methyl]-3-fluoropyridine
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Thi ocar bonyl di i m dazole (0.37 g, 2.1 mmol) was added
in portions to a stirred solution of
wa208+bsooophenyl ) - 1- (3-fl uor opyri di n- 4-yl ) net RENAR2002/000573
(0.60 g, 2.1 mmol) in dichloronethane at 25 T. After
stirring for 2h the solution was washed with brine,
dried 5 over sodium sul fateygnd evaporated, affording
0.70 g of the title conmpound in quantitative vyield.
Ms in/z (APCI) 324 [MW1 ]+. Exanple 87
4- ( 3- Brop®phenyl ) -4- (3-fluoropyridin-4-vl)-1,3-thiazo
i dine-2¢5-dithione S ~-SHNS 10 F A mi xture of
ronophenyl ) (i sot hi ocyanat o) net hyl ] -3-fl uoropyri
Y/ , 2.1 mmol) and carbon disulfide (0.27
\]) in dry tetrahydrofuran (5 nL) was added
WE Y a stirred sol ution of pot assi um
tert-butoxide (0.33 g, 2.9 mol) in dry
Thiaserbahyldiimidareln ({.¥5g,M.) matol) W& ddded hepariicttsuio e stiasd solution of

l.l owed to.r.each room.te raure .15 r 30 m nutes.
R B e B ER i Sning (P 7 Bl o
dichteeb@tbamdul 26°CN @ frer SHryihg GoroUeke SPEion W phal WitldBene, dried

evaporation in vacuo afforded 0.80 95 %9 of the
over sofium subfatsng ¢ vanotsted, atferdg §.70,9 of foppitle romprundin quasitative
28 Ms bz AP RReMY T 3
yls-diflu&?%-8-(3-?%ugropyridin-4-y|)-3 4 7

8-tetrahydroi m dazo[ 1 5- al pyrim dine-6(2H)-thione WO
Exé%&?/#%?o PCT/ SE2007/ 000573 79 F S F -NHN-N Br

4-(4-Br3mBpheny DB (Bl ordpridtid-HyOF DRHib£hlidind=$ -HithioRe t hi azol
idin%-2,5-dithione.(0.80 g, 2.0 mol),
2,2%#§Lfluoro-1,3-dian1nopropane hydr ochl ori de (0. 38

g, ) and triethylamne (0.73 nL, 5.2 mmol)
pryas \P et hanol (10 nmL) and heated to 70 C for

A mixture of 4-[(3-bromophenyl)(isothiocyanato)methyl]-3-fluoropyridine (0.70 g, 2.1
mmol) and carbon disulfide (0.27 mL, 4.4 mmol) in dry tetrahydrofuran (5 mL) was added
drop wise to a stirred solution of potassium tert-butoxide (0.33 g, 2.9 mmol) in dry
tetrahydrofuran (25 mL) at —78 °C. The mixture was allowed to reach room temperature
over 30 minutes. Concentration in vacuo, extraction between ethyl acetate and brine,
drying over sodium sulphate and evaporation in vacuo afforded 0.80 g (95 %) of the title
compound. MS m/z (APCI) 400 [M+17*.

Example 88
8-(3-Bromophenyl)-3.3-difluoro-8-(3-fluoropyridin-4-y1)-3.4.7.8-tetrahydroimidazo[ 1,5-

alpyrimidine-6(2H)-thione
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5 12 h. The m xture was concentrated in vacuo and the
residue was diluted with ethyl acetate and washed
Wwei2047/1#5376t aqueous sodi um car bonate, then w t RCIDISEZ®7/000573
dried over sodium sulfate and the sol vent was
evaporated. Purification by chromatography on silica
using ethyl acetate in hepttane (0-100% afforded 0.50
g (56% of the title conpound. Ms mlz (APCl) 443 [ M+l
]+. 10 Exanpl e 89 8-(3-Bronophenyl)-3
3-di fluorof8-(3-fluoropyridin-4-yl)-2 3 4
t'm dazo[ 1 5- a]pyrimdin-6-amne F H2N F
I N 15

‘ -6(2H)-thione (0.50 g, 1.1 mol ) was

I'sg0l gecdh#N' et hanol (10 nlL) and anmmoni um hydr oxi de
(30% in aqueous solution, 5 nL) and tert-butyl

4-(ByBromophanyl)ete (X-0srepyiridinadydel3-tis edolitline+D, 5-ditHiond (0.88g, 2.0

[) s ad ... The reactjo S. d 40 C for
w5 2 el dierdorr ettt 18oF 5.2 atmdand
tri€hfIyhin@ U AhE, SXmdL)&Fas nttkdd MBAMET (16 &l )t Aated to 70 °C for
i ?%Q?ate and evaporation of the solvent i'n vacuo

BHEULg Wes cgnqentgated ingfacygand the residue giep dilvfad wi ethyl acetate

an(i(:) é_%ﬂg)é %%gf}l%%%é]%égxs s%ﬁfﬁ@aﬁooﬁ&’ts}’%@e@%ﬂ /bfllﬁé %gd over sodium

sulfatgarmi the aelvent 8was Svdporatedo Byrifichtion &y ¢hromatography on silica using

oyt s B DS drodach s i e frrameonnd gt

(ARCT) 4MB [IM-+1T"

Example 89
8-(3-Bromophenyl)-3.3-difluoro-8-(3-fluoropyridin-4-y1)-2.3.4.8-tetrahydroimidazo[ 1 ,5-

alpyrimidin-6-amine

8~(3-Bromophenyl)-3,3-difluoro-8-(3-fluoropyridin-4-y1)-3,4,7,8-tetrahydroimidazo[ 1,5-
alpyrimidine-6(2H)-thione (0.50 g, 1.1 mmol) was dissolved in methanol (10 mL) and
ammonium hydroxide (30% in aqueous solution, 5 mL) and tert-butyl hydroperoxide (70%
in aqueous solution, 3.1 mL, 23 mmol) was added. The reaction was heated at 40 °C for 12
h. Concentration in vacuo, extraction between ethyl acetate and water, drying over sodium
sulphate and evaporation of the solvent in vacuo afforded 0.45 g (93 %) of the title
compound. MS m/z (APCI) 426 [M+1]".

Example 90
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8- (3-Bronophenyl ) -3, 3-di fl uoro-8-(3-fluoropyridin-4-yl
wWO-2007848578- t et r ahydroi mdazo [ 1,5 5 PCT/SE2007/000573

a] pyrimdin-6-amne (0.10 g, 0.24 nmmol) was di ssol ved

in 1,2-di net hoxyet hane: water: ethanol (6:3:1, 3 nl),

and 2-fluoro-3-pyridyl borongg acid (0.067 g, 0.48

nmol ) and cesium carbonate (0.23 g, 0.71 nmol) was

added. Nitrogen was bubbl ed through the solution for 5
3.30D{FlHo8S 8-(3-fluoropyridin-4-
1,1';3is(dighenyjphps. I no
tetighygrainidazepho @ Ipyanndm-Gming was added and the reaction
was heated atg130 C under nitrogen atnosphere for |h
io i m ve oven. Concentration in vacuo,
gueods kup with ethyl acetate and water and
/éw poraHio the solvent in vacuo foll owed by

L igapbt preparative HPLC, afforded 0.009 g (9

conmpound. 1H NWR (CD3OD) 6 8.43 (d, J

e tfitl
E3 ,ﬂq{N8.34(d,J:5Hz,1H),8.18(m1|—|),
8.04 (m 1 H, 7.79 (m 1 H, 7.62 (m 2 H, 7.53 (m
8-(3-Bdpmophenyl) {33 -diflulo-8-73-B0oropyridinHyyl)-2,3 38-tetiBhPdroimivlazd[ 1,5-
a]ﬁ%i@i@%%rnglbg@.lé E-E 0.34 1'1_‘21'101) v%aSS 1sso{v%é%n i,éfc)lcljm thg)?y]ét all\{ct,l-:]v'vater:
ethamﬁ(as’lﬁl, ] gﬂﬂg); inds BAhbrdB-pE Iy iltbrdirid adidl (B4 Bg, M43 wndi)And vesium
pheny] ) - - . .
Ca%e?art% %i0nd I 17as 2ddsdy Nitrean 126 Dahlebthrquepy the sqlugon for
s 1. Dlpafbufghl 2R oy syomanaion s oo
mmselhwes adgled podthepeaction Wankeaedmo d 3t € undsr aiterger ptmdsplare for 1h

in bR 4o CgEesiB it Ao Wikl vig) iyl biafiand
wafler b?td eE\Za.giflgi/tiéﬁl Sg %1; Isbl,\sleirﬁ i;? el)zc@d golléfi)lea%ﬁffﬁﬁbﬁgﬂd% bg ZPrﬁ(:paratii/e
HPE,E a&pri]gg 9.08_8 619 (ol theijtle compgund. %I%ﬂwwbzohy 5 8}\6%] HE=3
Hz, 1H), 8.34 (d, T =5 Hz, 1 H), 8.18 (m, 1 H), 8.04 (m, 1 H), 7.79 (m, 1 H), 7.62 (m, 2
H), 7.53 (m, 1 H), 7.41 (m, 1 H), 7.20 (x, 1 H), 4.13 — 3.95 (m, 2 H), 3.91 — 3.69 (m, 2 H).

MS m/z (APCI) 441 [M+17".

Example 91
3.3-Difluoro-8-(3-fluoropyridin-4-y1)-8-(3-pyrimidin-5-ylphenyl)-2.3.4,8-

tetrahydroimidazo[1,5-alpyrimidin-6-amine

The title compound was synthesized in 6% yield as described in example 90 starting from
pyrimidine-5-boronic acid except that the reaction time was 30 minutes. "H NMR
(CDs0D) 6 9.16 (s, 1 H), 9.07 (s, 2 H), 8.42 (m, 2 H), 7.89 (s, 1 H), 7.77 (d, 1 H), 7.70 (d,



(APCl) 424 [Mt1]+. ExamlIp e 92 5

2- Met hoxy-6-(4, 4,5,5-tetranet hyl -1, 3, 2- di oxabor ol an- 2-
woRdp/razizme N /0 /1 11 - N-O A mxture of PCT/SE2007/000573

2-chl or o- 6- net hoxypyrazine (0.50 g, 3.46 mol),

bi s( pi nacol at 0) di boron (0.966 g, 3e.80 nmol),

tris(di benzylideneacetone)dgpal | adi un{0) (0.095 g,

0.10 nmol ), tricyclohexyl phosphine (0.116 g, 0.42

nmol ) and potassi um acetate (0.509 g, 5.19 mmol) 10 in
1 HJ), 26U (AEL HYXHEL MGy, 306 /3.9Mas, 2 HY) 31961 B4 ah, AANGS Az

m crowave oven under argon atnosphere. The reaction

@Nﬁggﬁﬁfgmﬁék partitioned between water and diethyl

ether and the organic phases were pool ed, dried over

magnesi um sul fate, filtered and concentrated to give
_J&mMQ_Q (quantatlve yleld) of the crude title conpound

h

8- [3 (6 nethoxypyra2|n 2. yI)phenyII-8 pyr

3,4, 8-

dazofl, 5-al pyri m di n-6-am ne acetate F F

N~1 NN N20 The title conpound was
é&nthe3|zed in 78%yield as described in exanple 67
starting from

A Rixtmgt hﬁxyhbrq-d-rmtﬁq)@pmzina tfehhg,| 3.46 BnR)dbistpamoolatoxdib@eon

oW B o5, A R 0000 Gl P Bpon
tr1<§ly|)gl:oht;>§é Bﬁé)’spr o éé. %&,@%@%E%ﬁg F?&IJ&E%Q&Z%&@ 0 %)5 B2mmol)

10 in HZmneth&i}&ﬁlaﬁaﬂ(ﬁn]:D was&:uﬁ@ol(ih at150Z 6 A micywaRe bl)'en ind8Oargon

(s,. 2 I:P; M5 (ES), mlz 436 I\/H-g
atmosphere. The reaction mixture was partitioned between water and diethyl ether and the

organic phases were pooled, dried over magnesium sulfate, filtered and concentrated to
give 1.15 g (quantative yield) of the crude title compound which was used in the next
reaction step without further purification. MS (CI) m/z 237.

15
Example 93

3.3-Difluoro-8-[3-(6-methoxypvyrazin-2-yDphenyl]-8-pyridin-4-v1-2.3.4.8-

tetrabydroimidazo[1.5-alpyrimidin-6-amine acetate

0O

20  The title compound was synthesized in 78% yield as described in example 67 starting from
2-methoxy-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyrazine. '"HNMR (DMSO-ds)
0 8.68 (s, 1 H), 8.49 (d, J/=5.02 Hz, 2 H), 8.27 (d, /=14.05 Hz, 2 H), 7.97 (d, /=7.53 Hz, 1
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5 Assays Conpounds were tested in at |east one of the

foll ow ng assays: [/3-Secretase Enzyne The enzyne used
woOnoi7hes37GEN Cl eavage-, Fl uorescent-, TR- FRET- PE@MSE2007/000573

Bi aCore assays is 10 described as follows: The

sol ubl e part of the human (3-Secretase (AA 1 - AA 460)

was cloned into the ASP2- Fg30-1-I| RES- GFP- neoK

manmal i an expressi on vector. The gene was fused to the

Fc domain of 1gGL (affinity tag) and stably cl oned

H); T59- HEK (RIBH £l M(t Pgsied 3PAGTE-BY3i (g 53{)03 @ﬂi (ﬂ 9=12 67
pH 9. 2 and has a purity of 45%"

buff er
%ﬁv]aé%(SA%@yMﬁ{gS%W% [Xed1ldi | uted to 43 g/m |n 40
nv MES pH 5.0. The | GEN substrate was diluted to 12
gMin 40 mM MES pH 5.0. Conpounds were diluted to the
desired concentration in dinethyl sulfoxide (final
di met hyl sul foxi de concentration in assay is 20 5%.
As :
A8 assay was performed in a 96 well PCR plate from

CofpBlitiwdré &2Ra0 it 1e£§@8%0<mﬂe fllBwiligmedyy! sul foxide (3

L) and enzyne (27 L) were added to thé plate, and pre-
i ncubated for 10 mn. The reaction was started with

30 L). The final dilution of enzyne was 20
[%ﬁ?%ime%%@f e final concentration of substrate was 6 M

hAfeh@méZlﬁ)semum tHeeIGEN €a6ata C%fég Bhore e, t'ﬂgﬁlgﬂEﬁt ;dﬁf Eﬁe{@ae assays is
yr enovi ng (0] e

eact i on was stoppe
desrcé‘g%‘{?sofﬁ WS and diluting it 1:25 in 0.2 M Trizma- HCL,

THE Eblﬁle%EgF hﬁﬁfdﬁg&f YRRAUE i1 gdl 4éa6z ggl'aﬂé’q 1%905% %sm-

utlon oepltope
Fefi-14IRESA3EFnec maminetiaméxpréseion eactbi. The gene \Q@l flised to the Fc

t ' t treptavidi, beads v .
ol Sa T fplcbeual R doestan sl Shacalsotidonage-ro s
stoﬂ_dﬂlﬁﬂffrllgﬁfférl\fﬂ@&lms%un dreBbavi din coated beads

(Dynabeads 280) and a 1:5000 dilution of

rut henyl ated goat 30 anti-rabbit (Ru-GaR) antibody was

Kﬂ%$@%%w%% Jy,xture was nmeasured for el ectro-
nescence in a BioVeris MB Anal yzer after 2

Thé enaysieofasidilotedad #d pgimltiin 46 kA MIES aH SWOTAO 0GEN406stAte was

G e £ SRV RGBSt O-erporiadeyerk A odecaee Hoireg
cont@tratidg fih BRELHRN sEFGSHRR &&e&?ﬁsﬁf&ﬂﬂ%oﬁd&ﬁ&ﬁﬂm‘kg ﬁﬁ% is

MES pH 5.0 buffer instead uor escent Assa

5% r@yrﬁéswsmerfgm ing 9§2Nfé1/1?ﬁ3R phteomiGryES (#65(52003) Chbigound
in &Hr@ﬁfy[ ﬁlﬁx@?? ﬁib a@%ﬂme (27 pL) were added to the plate, and pre-
incubated for 10 min. The reaction was started with substrate (30 pL). The final dilution of
enzyme was 20 pg/ml and the final concentration of substrate was 6 pM. After 20 minutes
reaction at room temperature (RT), the reaction was stopped by removing 10 pL of the
reaction mix and diluting it 1:25 in 0.2 M Trizma-HCI, pH 8.0. The product was quantified
by adding 50 pL of a 1:5000 dilution of the neoepitope antibody to 50 pL of the 1:25
dilution of the reaction mix (all antibodies and the streptavidin coated beads were diluted
in PBS containing 0.5% BSA and 0.5% Tween20). Then, 100 pL of 0.2 mg/mL
streptavidin coated beads (Dynabeads M-280) and a 1:5000 dilution of ruthenylated goat
anti-rabbit (Ru-GaR) antibody was added. The mixture was measured for electro-

chemiluminescence in a BioVeris M8 Analyzer after 2 hours of incubation with shaking at
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was diluted to 30 Min 40 mM MES pH 5. 0. Conpounds

were diluted to the desired concentration in dinethyl
weoeubdiausde (final di methyl sul foxi de concent r aPCOISE2007/000573

assay is 5% . The assay is done in a Com ng 384 wel |

round bottom | ow vol unme, non-binding surface plate

(Com ng #3676). Enzyne (9 LR3together with 1 L of

compound in 10 di et hyl sul foxide were added to the

pl ate and pre-incubated for 10 min. Substrate (10 L)

RTa%e disteit] anldodidkeconarddfmad PO®% a@t@@gz 16Vl bﬁwo%@ehv@} whyl
for. 25 min. The final dilution of enzyne was 23 g/ m,

defiprq tyrfclusion of thesasying Gems#0 MBS pHat-& bugier ingead).( Km
of 25 .tM. The fluorescence of the product was
nmeasured on a Victor Il plate reader with an

Fhexeicenttdsory wavel engt h of 360 nm and an em ssi on

B S 8 AR S 6 bR T oo

wad Gﬂ&(edlt‘d 30/iMyinl4e el MBS H0§’/0 Tnhpouhds WeS daefel Aethe W¥sired
excl usiagn of the enz usin O MM MES pH 5.0 buffer

CORGRRE )N dm*hﬁevlfwé%gfmzbdlm eul{xide gopepniatiqnoin@ssay is
50/%/ Tite RN 1§ BEnSHRSES rgfng PQEW bﬁ@b%ﬁXML%EvAf&& Z%l-é)?}tﬁiing

nM I'n reaction Acet ate, chaps, tri
surfact @late @mng M3 &76H) Enzoneid uhbjm gethelr witig | plit csfatompomﬂdan

oS8R 0 BB SR b gy 10

wal aéded and$hdi@ﬂﬁloh réceédedtin the3Bek WRT fof Q8 Riin. DietfAl dilu@n of
vol une, i ndi.ng. surface plate (Com ng #367 2
eNFIHIE RS 39‘1&1}1 Hélt g%Ll gAnconratighgh qtﬁ w@f h i (Km of 25 pM).

The @hbR¥dcHEe ¥ ke ?1%‘3@& Wl rlrll{éralﬁlrpd EVlJH) ?é-ge{ader with

pre-incubat ed trate was a
excitation wavelength pHFO0xmD erxbatecinission Wevalenpgkh 6104851 nding aprotocol

a 0 t d n _of.
oo B TR TR S R BRE Dh BRE RAigfef a
O%rmasuy eds d&t’ﬁrﬁd‘bfb@kﬂﬁmbﬂ ofthat&zynedsihg W0 M MES pH 5.0 buffer
3| tation wavel ength of 340 nm and an em ssion
k| ength of 615 nm The final concentration of the
enzynme was 2.7 30 gg/m and the final concentration
of the substrate was 100 nM (Km of 290 rim. The
TRd’Wﬂéﬂﬁgmysul foxi de control defined the 100% activity

/ ti Vit fi b | us] t
Engf v ol WA B 50 P il Rl B8R R i0b75 o
200V iR dh DOXBE (BaASdate AGEs, Bitags 94100 JEMTAN I—ﬂl 5}3 Compounds
ar at | on BA%E was assayed on a Biacore
werGRRHRIe 55 meH FORCR TG ot Heieth | B (Bodl damethyhspiforice
corbAttRioh 39 848y ﬁs iA_)S'ﬂle 9§sa}aw§§&(ﬁfmﬁ Q@ogt%f %Wel?fouh@ Bottom, low

peptidic TSI he surface of Bi acore CWVb “sensor’
volpmepnonitindisg smm plsfte €CaDNBS #%7@ rEngpimp (H ab) dnddl gLiofict

corﬁgo%]lﬁ%ll ﬁirﬁe@l%h s&%&i@eewas added to the plate, mixed and pre-incubated for 10
min. Substrate (10 pL) was added and the reaction proceeded in the dark for 15 min at RT.
The reaction was stopped with the addition of 7 pL. NaAcetate, pH 9. The fluorescence of
the product was measured on a Victor II plate reader with an excitation wavelength of 340
nm and an emission wavelength of 615 nm. The final concentration of the enzyme was 2.7
pg/ml and the final concentration of the substrate was 100 nM (Km of 290 nM). The
dimethyl sulfoxide control defined the 100% activity level and 0% activity was defined by

exclusion of the enzyme (using reaction buffer instead).
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used to couple the peptides. The scranbl ed peptide
KFES- st ati ne- ETI AEVENV was coupled to channel 1 and
wOheo7figss570 nhi bi t or KTEEI SEVN- st at i ne- VAEF was e0UiSEz®7/000573
to channel 2 of the same chip. The two peptides were
di ssolved at 0.2 ng/nL in 20 MM sodi um acetate pH
4.5, and then the solutionsgyere centrifuged at 14K
rpmto renove any 10 particul ates. Carboxyl groups on
the dextran | ayer were activated by injecting a one to
one mxture of 0.5 M N-ethyl -
- di met hyl am popropyl) carbodllnlde and 0.5 M N
B 18%57¢ E’éﬁoﬁi(#ipd@eﬁf’mg%/ mn for 7 min. Then the
| | Cl. .
BP@]’P%S §§§11}Lgd 0%'21 ]§’ifacc¥r9ﬁ)0@ Er}l%e%ll.w’ Jgatfrﬁlgﬁ_{l%en tr ﬁ%k&?&lg g'aﬂm 10n

channel I for 7 mn at
stafedpestané (EPIhot 4 scaarebled E@:mbm ri/the getidic THEi0ehdswwfake df DBiacore

OMRESHS %, TaNEEAS °Be SRB St Frubetied Bvncitamiducaage
usatian eodqgle melpepmdug Mrdm;bl&l Bepiilid KFES@taﬁHbMAEV@NV was
unni.ng_buffer m nus dinet

coglt G charmiel D paing TSl b BAISE NSV psttinas AEF Bireauyed o
cha%ﬁilelfzoéff € e SRFPARFo gl?ﬂt ?g(g)l legbﬂ;g& Fty ?1&(/) 0] 3{’39@ rf;?l\/(l

final concentration met h
socgmmtam ipbi 4-&randithen thesoketons mtﬁbwlnmfugadrat 30K npmud esn@k any

paplald® AR blod ( B8 88 s §of Wik AL il p iip ome
mittoretdfe@. i]lvﬂi ]p eﬂm-lxs |(g-ralaheth\§i5mﬁiﬁpﬁ>wlz@aﬂb6dﬁ1ﬁ§ié%ﬁ§ 9.5WMIiN-S
i bitor on channel 2

%% | éﬂ %o the TS
h}’{jg ug\CH&lg}l@ea r{ /a% or 7Hpa. Breadbsetackosolyjiopadithe control peptide
wab BHéRIdt iR chaRELE &5 71h8 236 Qﬂ%mb ¥ind H;féq éﬁ@refngl I%%%t]?%?

inhibiting the interaction w th pept

carpoyy] grfups wareyblogdked by dojeating Héﬂnéiandlamsb foohaspetcs lﬁ]L/mm
and was subtracted fromthe channel 2 responses. The
di met hyl sul foxi de control was defined as 100% and t he

BAe¥TBatoreHsddpnPramagiound was reported as percent

ion of the dineth I sul foxide contro
T BACThiaPite Gy s fnec duse By iio (oY) In48%iv scotae buffe
at p?@ 6%&%99175/&@1@15%%% %§netﬁ{‘ﬁ 9{1 ég nrpf ?ﬂd?ﬁzl%&CéF\)E@%x&h\%th

| asm d encodi ng
dmfe@ml sml erpr/szpm@gmdmmt@t indinyethylsalfefide stedfinah t;«mcentratlon of

5%%61%2?811%& dg. T ]QIQCIE %bﬁ@g%gﬁ% amgsnlgp‘g{ageg Pre Zg: mmutes atRT

accordln
bef@ﬂemlngrlmgana 0V@Q:lh®rﬁ1eb$ ae? 6f thelones BfacwetchlpOat h&e 9f 20 puL/min.

of .ze Limted dilutjion cloning

s B CEphog B eBinfie Femal ot gieApb MeiRonFa s (0. SHAGE
bmﬁﬁg@o the & aisitdr 28 Shidhel ?gﬁ)e% &Ralﬁp fangX %@gx%‘sé}ﬁe 3PIBACE

secreted in the condiTioned |a usi
1nhlb1tor reduced the signal by binding to BACE and 1nh1b1t1ng the interaction with the
peptidic TSI on the chip. Any binding to channel 1 was non-specific and was subtracted
from the channel 2 responses. The dimethyl sulfoxide control was defined as 100% and the
effect of the compound was reported as percent inhibition of the dimethy] sulfoxide

control.

Beta-Secretase Whole Cell Assays
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an ELI SA assay devel oped in-house. Cell culture for

HEK293- APP695 10 HEK293 cell s stably expressi ng human
woibdAuyge APP ( HEK293- APP695) were grown at  BZTSE209%000573

COX2 in DVEM containing 4500 g/L glucose, d utaMAX and

sodi um pyruvate supplenented with 10% FBS, 1%

non-essential amno acids agd 0.1 ng/nlL of the

selection antibiotic zeocin. 15 A/ 340 rel ease assay

HEK293- APP695 cel Il s were harvested at 80-90%

Ga‘;‘q@;razftzbu@ﬁgEKamiAppeﬂjad at a concentration of 0.2x106
cells/nL, 100 cel | sus&en& on/ wel | onto a bl ack

The peRNASek mleswd%cqﬂ@}gl the, PN A |1v§1aﬁélﬂb1ﬁ@gw€§§évas stably
traﬁ%aéd QVEHERL ﬁ?tcellé"ﬁs‘ﬁ?%atﬁb @g‘qd’féct inCtransdd gaa ’rea%glﬁ 25&rking to

medi um was repl aced ture ne
mapefrctird’s pmtmob(Isvltregmlaxr@cdmmeS(\&&@ s@iected with 0116@5 gdghta]. of zeocin.

tive cont ai Lest compoun
iR ot Sl g Pt e b A PG TP BP et sel i ignes were
chﬂ&ét@ﬁ@d blyQevelbeo fl AT expeIRFIon BAS AR @6crédd b @b csllittoned Wedia using
- To quantify the amount of released AR 100 L cell

mm$®ﬁ$%§weﬂ%ﬂﬁ’§ﬂ%@@§ to a round bottom

pol ypropyl ene 96-wel| plate (assay plate). The cell

pl ate was saved for the ATP assay, as descri bed
Celleulbivie faiolEKB9hdBRGIP| ate, 50 L of primary detection

Rl O S orP Ph HRR S TP les) e grovm
37 ncnmlamah DMEM&:oﬁﬁitﬁngﬁmSOO@D hicBseDBREa VAN Sod ruvate

and 5% T 20 was added per, well and incubate
SuRR}@PeIﬁ?CbWh éQ%szé Irion-essptigh angipo aeide are- }/ntgémb@f then
sele@datanBPioiO MR Ng 0.5 g/ nL of a ruthenyl ated goat

anti-rabbit antibody and 0.2 ng/nL of streptavidin

coated beads (Dynabeads M 280) was added per well. The
ﬂ%rele was_ 30 vigorously shaken at RT for 1-2 hours.

°8f'&%as then neasured for el ectro-

HEKMIAMFH%&EBW&% hiafveste BhtRIRI0% cHBFRNS JdREedeWBX a

2007/ 145570 PCT/ SE2007/ 000573 86 Cell culture
corgeniagtion of .28 \cella/mls 10Rmd- coHsuppensior wells wt@%v@dgche@r bottom
i N o h
O DR 35 R A A oyl Aol SR SO b cel
megdARPVEs replaealsmthsdhwl@ht— 1By@Ymoweit penivellie and med;m}zbm(loo

U IR R T g o enp Gt Gl e price

coltleeitionl Fdrs. el wortdkpesel fo e ltdst cdrh Cﬁ&klﬂs foi bl urag 3PP@LB4, CO,.

After. 7 hours of |ncubation at 37 5% C02, the cell
To gupnt {Wn thepmount of released AP, 100 uL cell medium Woas transferred to a round

bottom polypropylene 96-well plate (assay plate). The cell plate was saved for the ATP
assay, as described below. To the assay plate, 50 uL of primary detection solution
containing 0.5 pg/mL of the rabbit anti-AB40 antibody and 0.5 pg/mL of the biotinylated
monoclonal mouse 6E10 antibody in DPBS with 0.5 %BSA and 0.5% Tween-20 was
added per well and incubated over night at 4 °C. Then, 50 pL of secondary detection
solution containing 0.5 pg/mL of a ruthenylated goat anti-rabbit antibody and 0.2 mg/mL
of streptavidin coated beads (Dynabeads M-280) was added per well. The plate was
vigorously shaken at RT for 1-2 hours. The plate was then measured for electro-

chemiluminescence in a BioVeris M8 Analyzer.
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replaced with 90 | cell culture nediumw th penicillin
and streptonycin (100 U nL, 100 10 g/ nL, respectively)
woanmi7ausi7ong t est conpounds in a final dimethyl PCT/SE2007/000573

sul foxi de concentration of 1% Cells were exposed to

the test conpounds for 18 h at 37 C, 5% CO2. To

measure SAPP(3 released inigg the cell nedium sAPP(3

m cropl ates from Meso Scal e Di scovery (MSD) were used
and the assay was performed according to the

manufacture's protocol. Briefly, 25 gL cell nmedium
Caﬂe?é‘”t”ﬁd‘ﬂ’”sﬂ’e-?ﬁléd to a previously bl ocked MSD sAPPf3 15
m croplate. The cell plate was saved for the ATP

SHyS¥ay, Ceﬁ%wé@ﬁ?% a4 %émtb\ﬁl% G Qe ins MY ks 1 : é&gmtamm GlutaMAX
i fig¢ 0 di tted
suﬁﬂ ec?&}ﬂé 1@1&}/{6}51;1}@3 rlneé,rlf)% a1 /oﬁ%ﬁ? g?stehﬁ’ mo SRE
vvashes SULFO TAG | abel ed detection anti body vvas added
A%%g lwell final concentration 1nM to the assay plate
§ FelpEeSFWe was i ncubated with shaking at RT for 1

SHSWEY cené tvendi Haskehldd bi §0-80M@6HREncelRd seéddlat 2 BncB8BHion of
15&&10Ier T was 20 added to the plate. After 10 m nutes

Feells e, 0@ ol cpdlssupreagion/ivellhentseblpckviven et detton p-well
P
tlsﬁt?ecﬁitﬁl‘% ggt A 'R#téf r"’" H&?ﬁ%@%ﬁbatﬁg at 39 5@Y507 ‘f‘%qunﬁiw %Qltl &%M?Argasv

ove er transterring nedi um for” ‘anal¥/si's o
rep}aceslAFi’Fh(SE) flrcolnctiee oetlium ®Bh pemtidin dﬂdestrpﬂﬁaﬁ@om@i;OMS’EﬂL 100

ofoxicity using the_ Vi tT
RS OGP By P PR Rt 5 £ S GBI P BiGE FreRiration
of H%Ceﬂ@‘&éﬂéfeﬁﬁosfe@&ca{he et Eathpiunds Br 18 3@63?35’(5 &Y% 8S. To measure
A%Pﬁéﬁflr med according to the manufacture's protocol.

eaped it the cgll mefiyugy, §APFIéavg@ﬁrlatﬁa§r0@dﬂew Srele Riggqvery

VP 8 1 RSBl A e R o,

Briefflys2 3 iiP celbmgdinm, wasrtﬁanbﬁenbd]esmmvieumbloaﬁedmsmﬁl n

.a | Vi.ct.or2 1420 count er
mioiitie, e iRl e S Totbe A3 2 S e ribed Rolo, The SAPES
&8 @hpttifed diFigg saRagex RTESS1 heurThy ARHEdiBAEvied ifOMa WElIKES th
Zlgr&;;%ﬁ:cel Iggdegfzﬁrgl bed b Pe?gyson 1Carl sson, Duker, &e

éviter pbiple washes, § -THGslehled deigatign aptébogly vas adsled
4 %/@el? ﬂh‘dm&iﬂcgﬂtﬁgbﬁ 'i‘l\g}/lz RAE Qsad ?%%7%)3%% é}ﬁt’é V\Jz\% Bhied with

I um cont al ni ng tam ne, serum

shelda@s)t Rihpr 0 heungblivwing grutiple wasl(eaJ 150SilGyredi-ofRend Bojfer T was
ad edI tg\r}@at tg.sfgefé)lbe infRe otil}?'ﬁg%:tp S\)\%‘é?ﬁ‘ggﬁét ? ™ Imager for
eleelr@Mhérﬁmgﬁjmsceﬁet er aspiration of this solution the

flask was i ncubated at 37 Cin an incubator with a

further 2 M of Versene 1:5,000 for a period of 6
ATP Rehes. Cells were then

As indicated above, after transferring medium for analysis of AB40 or sAPPP from the cell

plate, the plate was used to analyze cytotoxicity using the ViaLight™ Plus cell
proliferation/cytotoxicity kit from Cambrex BioScience that measures total cellular ATP.
The assay was performed according to the manufacture’s protocol. Briefly, 50 uL cell lysis
reagent was added per well. The plates were incubated at RT for 10 min. Two min after
addition of 100 pL reconstituted ViaLightTM Plus ATP reagent, the luminescence was

measured in a Wallac Victor? 1420 multilabel counter.
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10 detached fromthe bottomof the flask by gentle
tapping and 10 m of Dul becco's Phosphate-Buffered
we@&abineswont ai ni ng cal ci um (0.9 nV) and magnesPAmMSELN0H000573
mV) (PBS; Invitrogen) was then added to the flask and
aspirated into a 15 ml centrifuge tube prior to
centrifugation (50 g, for 48mns). The resulting
supernat ant was di scarded and the pellet gently
re-suspended in 3 m of PBS. A 0.5 n aliquot of cell
hERGspeasi on was renoved and 15 the nunber of viable
Ce(heuz{s (based on trypan bl ue exclusion) was determ ned
if aut omat ed reader (Cedex; Innovatis) so that the

The QERG—@cp‘iéé&Eg ThirRBe Hﬁhéﬂ&%vﬁ&q{ﬁ d320) adis ld%écﬁ@ed“b;t (Pe%?él

ive the desired final céll concent ration.
Caﬂﬁ@ncElﬂFerc& d @@bﬁ@aﬂﬂ%ﬁ vegre grohingo panintonflnendeat 31% %(ayn a

o el B D S5 2o BRI e, 10%
foata:llchh‘ga'uﬁi‘ (FESY am0.6 PV ket ddnytin (é']@ﬁglgmﬁﬁf&lﬂﬁéﬂ) Neibrad fse, the
ared f r use in the sanme

GEPlS P Aot URE & TRGVSTRA Gy B4 mhalidessef Yersere 56,000
(In&ﬂfo‘geﬂexﬁﬁﬁv\gﬁé(t%n s 9568 Be gﬁﬁngsﬁgm&%ﬁ% ?7 l’%ﬁ%n

Trezi se 2003{;1 Brie tec
inqyhasexiwish aéulﬁ&ﬂwélotf Vitsabel 25)0() @mmﬂodbﬁ zr)mmue.wmenhware then

oo B R PR S D L

Phesp[haled}uffegecl Suiné seitaihig chlctting (0 RNDEMA maggfsgllng S@(B) 'rrﬂﬂ)h(PBS

Ieenbas BARASL i ieglaal 1% ASREEDNRR A Y contrifuge tube prior 0
cerfTRIBRNHEH (50 igNfoB4 n:ﬁhé)s TH’@fe@[ﬁ aps b@@ﬁﬁ{ag?w Qﬁa&lg&r&fd A8lle pellet

menbrane covering t le 1h
ge@*wré@tmpemiqddmé nal qfeBBSo lAaﬁ 2l alignoit of ¢ dusprasioh wak asmpoved and

2007/ 14
PR BIE AR Eun MO AATT s puerinnt
autbssted réadsﬁ (Ceden Innuvatid) 36 that tHRRER rd-SusPénstaBdRirhd &otld B
tions in_this _device hence it was operated
adjus e(in B’Hﬁrﬁ?’gﬁﬁ 8rVsiths @S{recéﬁnth;ell g@op@rqt@msk istthe cell concentration at
thlf‘fﬁﬁtr M Qe asbe@l th?LQS L%i'édc \%ﬁen r@f?:?n{ufé t‘arfhlwg%a Rad e(f‘*:]?ﬂhﬁ\h X cells,

PBS and inth t1on w
whighugiEmedde MlJu%I @@mﬁt@g@ ﬂff@egn: an%@rkéfm{@ wehke @Rintsihéd and

P“’?%@&?Of(“g H}O%g%{éql? eQ&el ner Bio-one) containing the

oun d (at 3-fold above their final
test concentration) was placed in the "Plate 1"

sition and a PatchPl ateTM was cl anped into the
Elegé%’p(gpzﬂggTM station. Each conpound plate was | ai d-out
Thé Prinktpl6CAndIperatifn BNAR! Rvice ﬁavesoeeﬂ Qkditibed b {chroeiieﬁ Neagle,

concentration-effect curves to be constr
Trezispre FWW!?Yt O3 &rmﬂystmmeobn@ogpismsedm@&mdhpm with

(PaYcﬁplagés L %gﬂbas&?cﬁiﬁg% a%e O L § V}?@Xﬁ? r&slmgﬁugg?(r.} Wé)osmon

anddwhd 2 odll <at a smalbfole sqarmllng ewé fsblaaald fand elemivesd ORBe dling has

taken place, the solution on the underside of the PatchPlate™ is changed to one containing

amphotericin B. This permeablises the patch of cell membrane covering the hole in each

well and, in effect, allows a perforated, whole-cell patch clamp recording to be made.
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M to define the 100%inhibition | evel. The
fluidics-head (F-Head) of |onWrksTM HT then added
w@.2607gu5306 PBS to each well of the PatchPl at eTRCasS#E23G07/800573
underside was perfused wth "internal" solution that
had the follow ng conposition (in mV): K-Q uconate
100, KC140, MyCl2 3.2, EGTA83 and HEPES 5 (all
Sigma-Aldrich; pH 7.25-7.30 using 10 M 15 KOH). After
rimng and de-bubbling, the el ectronics-head (E-head)
A Btesh lomWiartts MCHIR frotHiEsserPhisrinRér tven§ Msgdie There 19 mtgca@albmtyeco warm

a voltage pulse to deternin
solyfiesil i e Tehbes s Sore Gl b D mpeapse (AL walows. Th
reseRRR ifl P BNFRE' pdsitiof wad ioaﬁg@wﬁﬁ blmiS ?’@%%H%I%t in the MCells"

descri bed above into each of the Patc and
posifien with the GEPERG esil %pﬁ@@@dnmbtxbabqveaﬁ I96azm]1 piaamhmom,

e 0 0 o PR b5 A e

concesirgion) ves plhtal indle ‘Plateat bosi@dﬂ andM¥PatchPlAE™MSRls ld:ldn‘iiiéd into
of the P tchPl at eTM was changed t

“heof{a]f‘é%’ﬁag Tﬂngﬁ“ﬁ{sl:%% h RO Pl a5 Bid- Bwiing2 cekmlééq @nabk: ten, 8-

pofnt Ebﬂiéﬁtgaéﬁg‘sffﬁg&%g%%ﬁ%eg%ng%ggd ghquﬁi?lﬁglpl;c?o 2810 on the

Plaéﬁmﬁéttalﬁen &P ity elickEinal @npmnom@ s@% RVSO)itn ge@ne the assay

T R S I o ORI S
uM)ltordeﬁI(e thb160% 1mﬁ1ﬁacmmpaumﬂe ﬂﬁ&@s%ﬁ @Ol @ﬁl&%ﬁéﬁ& HT

h ﬁ F- ? ﬂ%t(hen added A solution from eac

R @edé i W&gﬁl&]w@l g{ gletP@tchPm@ﬂ‘ aniis wndsrside was perfused
30

w1tffa‘hﬁé}ﬁ$lats@lﬁ%ﬂ ﬁlgﬁlafd'tﬁ'@follo@w% ev g&ggﬁ E‘ﬁﬁl\gg I{@%O{l%{ {?)O

in ever?/ . his was ac
K%g,tMgC Bt EtGIA hendEPES Gr(aﬂbstgnmmnmmH DL574B® using 10 M

B o gy P o el P sl Mo oumd the

PatbllIRlatEmhpﬁﬂ)rinhgrh 1fe té@l.\/(eé PR @dliag@ﬁﬂsé"&‘)l de?erﬁfnet\ﬂﬁther the
Patchﬁ eTM to obtain post-conpoun ERG current
holg in eq¢ @fﬁi{lﬁ’f@ opem)- Thg E- hﬁ%thexp@qqp@g%}& atil g&the cell suspension

I
AT I ke

rea@k@@wdﬁc éhedmlet wreach well.&F cdlowinzvbd, ﬂh: Eah?? frrfdvedi ?mnd the
bel
PuBEE B St B S8Rt e SRl 3Rl on

the ﬁmdumﬁebﬂxﬁe I'B’at'l:hHﬁfémeﬁﬁ bﬁ@ge(ﬁto-l‘_ﬁ@ce@sl’%b%ﬁﬁﬁi that hac} the following
voke a sin

RG t
corRiag SN B CE AR TG \#Cl 1 200 SERESI 200 4130 asing 10
M Ig(é?[l) %ts el@% th gaﬁbﬁ&iﬁgn B6@ ﬁé—ggRlCﬁP tAgier 9@owg 9 émgutgs for
patelt rpforagion tmmkamaca tize E—lhsadgmotm:ﬂ roaﬁuhthwaanpllafem aB hylldat a
te n between the pre-
tim o S v PG R CBELREER RS Hrbo hempidded a6 Ol
of sbl’mﬁoﬁfﬁﬁ’ﬁf ROk we e ﬂie'c@h}tpoQtH PISRES 4 YRS oh %h’aﬁﬂﬁb a&é"mt(ﬁmg final

10 based on the estim current evoked during t
DMPBY) eqpgenttagipn wes 083%sin gvery ovell).Hehis/wig ashigved by moving from the

most dilute to the most concentrated well of the compound plate to minimise the impact of

any compound carry-over. After approximately 3.5 mins incubation, the E-head then
moved around all 384-wells of the PatchPlate™ to obtain post-compound hERG current

measurements. In this way, non-cumulative concentration-effect curves could be produced
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pul se protocol. Any voltage offsets in | onWrksTM HT

were adjusted in one of two ways. Wen determ ning
woanpausido pot ency, a depol ari si ng vol tage ranpPG@ESE2007/000573

applied to CHO Kvl.5 cells and the voltage noted at

whi ch there was an inflection point in the current

trace (i.e. the point at wdPch channel activation was

seen with a ranp protocol). The voltage at 15 which

this occurred had previously been determ ned using the
Whg;m;prqymmg’g]e aceaptranelcritaria weare\aehitvaainala sufﬁc1ent percentage of wells

I KO I and f und t - 15 ata not
(BB e of R RBBeeningdestForoaiind Vb Detvaan gepording
ﬁmﬁmam@&e1ﬁgnvaﬂhsTM HT softmare using this value as a

reference point. \When determ ning the basic
el ect rophysi ol ogi cal properties of hERG any of f set

TR SIS P 0 YRl G

congiisting o atZO s panel helding av g0t b eal 60ahesty pPbY &1‘\0 (t0 @¥talir &2

ki t.he of f set adj ust nent
eslie RE i CaP kBT RRRpogtf LRSS b retn gy @aalst%@, 30
m'6 anpfidlyas 500.1hs b to 702V, BIKENPQRIthSFr-NERG-Coth EH oltage
i tude was neasured automatically fromthe Ie 5
P“gaiﬁdg?raé’faé doctasying phthe mempraanppiestiall Citrents weva ﬂ@kbybtracted

bade@loh ik &tlﬂ’igte'ﬁ cAMEALRY. éﬁfduhgg th%%?@ﬁﬁs pdn%'trthep &?r& 8%}1)3 voltage

initial holding perlo PR fie et
pulgpyprodaebl. Paxytviottage dffstsfin donWdrks ™I R ke acﬁlhsaadhﬁlohe of two ways.
r Lesponse. , The acc nce cr teria for th
W b R Snd PR’ & et hedroltugern@pares spaifed to CHO-
Kvi SsieH¢ amithe ?ﬁl‘ihgwgtedm ¥hith derdebCud Ablbctfod PR in the current trace
post-scan seal resistance >60 M

| d 1 PA;
(i eTﬂ’E Platléﬁ P*Z@ﬁlﬁ CP%WFHCGIV@Wnd?faStSP@ illRerasuqr protecol)aBhe3®ltage at
whthIBis S6GhrRY held Yiedid ngtﬂé%l @&%11?6%%}1% A a%xﬁ:r\;o?t?ée cpci;%n

respectl Ve pre-scan current
conygunehelstmphysipISER agfodfD® 1 — 19V Rmmdtsh&ml, thak an offset

T T T T,
p01Bl W}mgldewlrmﬁmigﬁlthe Bagix a%dphglr_ﬁéioﬁlbﬂ%ropéﬁ'fﬁé%'f RERG, §nny offset was

I ven eIOW|n s Table 1
adj %{gg%ﬁ}g t G tanl cyggntygveysal potent1a1 in IonWorksTM HT

comparing it with that found in conventional electrophysiology (-82 mV) and then making

the necessary offset adjustment in the ITonWorks™ HT software. The current signal was
sampled at 2.5 kHz.

Pre- and post-scan hERG current magnitude was measured automatically from the leak
subtracted traces by the TonWorks™ HT software by taking a 40 ms average of the current
during the initial holding period at —70 mV (baseline current) and subtracting this from the
peak of the tail current response. The acceptance criteria for the currents evoked in each
well were: pre-scan seal resistance >60 MQ, pre-scan hERG tail current amplitude >150
PA; post-scan seal resistance >60 MQ. The degree of inhibition of the hERG current was
assessed by dividing the post-scan hERG current by the respective pre-scan hERG current

for each well.



15 117 16 53
22 418 23 99
wa208n4530 328
36 267 37 99
63 68 64 247

Results

17
24
31
43
67

150 18 89 19 74 20 396 21 107
390 25 5084 26 25 27 66 28 5074
79 32 515 33 265 34 186 PBH/SE2007/000573
152 44 656 50 74 51 472 57 3793
38 68 59
90

Typical IC50 values for the compounds of the present invention are in the range of about 1

to about 10,000 nM. Biological data on exemplified final compounds is given below in

Table 1.
Table 1
Example | IC50 in
No. TR-FRET assay
(nM)
13 353
14 72
15 117
16 53
17 150
18 89
19 74
20 396
21 107
22 418
23 99
24 390
25 5084
26 25
27 66
28 5074
29 87
30 328
31 79
32 515
33 265
34 186
35 57
36 267
37 99
43 152
44 656
50 74
51 472
57 3793
63 68
64 247
67 38
68 59
69 29
70 41
71 120
72 68




69 29 70 41 71 120 72 68 WD 2007/ 145570

PCT/ SE2007/ 000573 91 73 61 74 110 81 49 82 42 83
wa2007905200 91 440 93 No val ue yet WD 2007/ 1265/882007/000573

PCT/ SE2007/ 000573 92 dainms 1. A conmpound of forrmula =~ 77

l: HN5 (Rl)m ~-NANNC B (RZn (R33)p/ (R49 5

I wherein A is independentPy selected froma 5, 6 or

7 menbered heterocyclic ring optionally substituted

with one or nore R; 10 B is independently sel ected

Bfromabéh or 6 nenbered heteroaromatic ring optionally

74 sybstilflft ed with aone or nore R2;

81 49
82 42
83 48
90 290
91 440

93 No value yet
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C is independently selected fromphenyl or a 5 or 6
nmenbered heteroaromatic ring 15 optionally

weubwiidsarbed with one or nore R3; Rl is i ndepeRdE&sER7/000573

sel ected from hal ogen, cyano, nitro, OR6, Cl_6al kyl,
C2_6al kenyl , C2_6al kynyl, CO_6al kyl aryl,
0 6a|ky|heteroary| 0 6a|@9IC3 60yc|oalky|
CO_6al kyl C3_ GCycIoaIkenyI
CO_6al kyl C3_6cycl oal kynyl , CD_6aIkyIC3_6heterocycIyI,
ClairgR7, CONRG6R7, 20 NR6(CE»R7, O CO R6, CO2R6, COR 6,
(SO02) NR6R , NR6(S02) R7, SORE, S02R6, OS02R6 and SO03R6
wherein said Cl_6al kyl, C2_6al kenyl, C2_6al kynyl ,
1. ooty ifptmul®P_  6al kyl het eroaryl,
CO_6al kyl C3. 6cycl oal kyl, Q0. 6al kyl C3_6cycl oal kenyl
C0_6al kyl C3_ 6cyc|oalkyny| and
CO_6al kyl C3_6het er ocychsy| nay be optionally
substituted with one ﬂ Yor 25 two Rl
substituents may togé%hFrNMMJh the atomto which they
are attached forma cy heterocyclic ring
optionally subg 2 e or nore D WO
2007/ 145570 PG O&2R2, R3 and R4 are
i ndependentR$);, ' al ogen, cyano, nitro,
OR6, Cl1_6al kyl, Q&g6alkenyl C2_6al kynyl ,
CO- 6al kyl aryl, CO GaTktheteroaryI,
CD_6aIky1C3-6cycIoaIkyI, Co_  6al kylC3-6cycl oal kenyl ,
CO- 6al ky1C3- 6¢cycl oal kynyl, Co_6al ky1C3. 6het er ocycl yl ,
whi 7, CONR6R7, NR6(CO R7, (CO R6, CO2R6, CORS6,
(S02) NR6R7, NR6(S02) R7, SO02R6, s SOR6, OS02R6 and
A @@mqgemjh@tbeseiﬁc@gh fcbn@h 5 BﬁblkX/h),emﬁéreG hbtesrytlic ring optionally

kylaryl Co- 6al kyl het eroaryl ,
mﬂ%ﬁm%%%ﬁﬁT%§(§@Vg? | kyl , CO_6aIky1C3.60ycIoaIkenyI,
CO_6al kyl C3_ 60yc|oalkyny| and

.C0_6al kyl C3_6het erocyclyl is optionally substituted
B ijdrpdentlyrselesied fiom 2 § or 6 wsnrkeredristesearpratin g dptiouaitys

Suggﬁmtgdqﬁg;g}ﬁrorw?grQthhe atonms to which they are attached
form 10 a cyclic or heterocyclic ring optionally

substituted with one or nore D; R5 is independently

C 1ég1dg[gﬁn§enﬁ lselmcteé B‘?@VH%C&%%SOI@%}P ?;}?&Lrléallomatlc ring

optiddalipbdbytithet evithednélor nfdde REl ky1C3- 6¢cycl oal kyl ,
CO- 6al kyl C3- 6cycl oal kenyl, CO_6al kyl C3- 6cyc|oalkyny|
CO- 6al ky1C3- 6heterocycl yl, CONR6R7, CO2R6, 15 CORG,

R! ﬁqgﬁﬁ;fn@wﬂf@&e% %Pfagéf'cﬁ;’%%}' nﬁ% &?ik Clcglk%bz 6ar1]l¥eny1
C..@bkyml, k:;/ aaliy eyl Qoﬂdkﬁkld?tﬁrom’l BalsxyfIC3Greialkys |G aliylCs.

oy TR RENE sl F - BRSHTR i SO T e RITR G oMK v

NRF(QO)RGQ}I@GI)RﬁtOQﬁRé at Rt Qslof)NRﬁRh NI@%SU&;)(RT‘ ISORY,; SGN, 0SO,RS
dgg? 6alk C2 6a|keny|
and 0B sttt 1 CropTiohitit Wbty Gy m . Cosaliylaryl, Co

6a1k§@‘re§éi‘$éf§’l', @Gaﬁﬁﬂ'@ -&?élgéﬂ(yl, @ggsaﬁ@lé%cyg?loalkenyl, Co-galkylCs.

scycloalkynyl and Co.¢alkylCs sheterocyclyl may be optionally substituted with one or

more D; or

two R' substituents may together with the atom to which they are attached form a cyclic or

heterocyclic ring optionally substituted with one or more D;
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6cycl oal kenyl , Co-6al kylC3_6cycl oal kynyl ,
C0- 6al kyl heterocyclyl, fluoronethyl, difluoronethyl,
wonrbdlustronet hyl , fl uor omet hoxy, difl uor onet hoRgT/SE2007/000573

trifluoronmethoxy, NR6R7, CONR6R7, NR6(CO) R7, QCO) R6,
CO2R6, COR6, (S02) NR6R7, NR6SO2R7, SO02R6, SORG,
OSO2R6 and SO3R6, wherein s&3d Cl-6al kyl, C2_6al kenyl ,
C2_6al | cynyl Co 25 6al kyl aryl, C0-6al kyI het eroaryl ,

c3 6cyc|oalky| CO0- 6a|ky1C3 6cycl oal kenyl ,

,C0_6al k
R*R%a {vb a@ememtyaaele,mwfrm hAIbgehatyexbetre Ry ¢ iy,

Rt o SR ot FyeBorbiarenst Fomtpaloiermpeiis, co
salkyldh goycldRtken(d €5@114y1¢3mcy<ﬂ$é1@§r@m QMkleg sﬁétéfgégﬁelﬁt}@%dw
get hy ugr one romet h

|
QR SRR (OB Rl 4SO Bpé‘ﬁtfé?@zl)& SO.RE,

|
Bt PRoronr o PERRlei AR ikl G Cocliytay,
Co@kﬂaetkgoggl/l,, Co@@%ﬁ]akg}lcmamyl lGr?Qale32@@WaM5ﬁ7@o salkylC;.
eter
oo AT DA 6 L A1y o8 Ry Bt atkang r more D:

or C0 6a|ky1C3 6cycl oal kynyl , CO0_6al kyl heterocyclyl; or
R7, may toeerfownaS(N 6 nmenbered

twigfgt o e |SP'aSt1|ﬂieﬁ meayreggthervgthothe atoms ip mhichieeyearo attashed form
iy 1, 2or 3;
a c§§ﬁce& h%ﬂ:rctcé@l‘i@ Il\h%&)tﬁﬁalgy Sé.\% ﬁﬁ%d 3rih%s; n%r Lo eOD o;

as a base or
pharnaceutlcally acceptable salt, solvate or solvate
R il N8Ryt BR DA Sk
Ca. @pkymatolsmkﬂu@s 10t bk pRhetdt daby oo&&gmgtgey%‘clﬁhcyl 1o, 6§}kyfés
ou ording tg claiml wherein [ 6
soyidmen dch@ﬁaf#%aaﬁm ks@yi,.qwgaﬂcy@s slmtqrmbmrmaadbs @oa@
6 €
cd;gcgdr)%i{ n@né sdg\ﬁ gvﬁéﬁ]&n%af t‘gXAlkeél%P S éa@r iy é?ﬁg&laryl Co.
6a11ﬁéheé¢r@awg |€atsatlky1€B sycloalkyl, )@o&ﬂh}dﬁfu@cbalﬂ{eﬂi}d; O@alkglasl ai m

60y§loaﬁ¥9§§lebo saﬁyllég, Gﬁg:el%%glc%gl e optlo}gally su%shtut‘éd w1thdone or more D;

D is independently selected from halogen, nitro, CN, ORS, Crsalkyl, Cy.¢alkenyl,
Casalkynyl, Co.salkylaryl, Co¢alkylheteroaryl, Co-salkylCs.¢cycloalkyl, Co.salkylCs.
scycloalkenyl, Co.salkylCs.cycloalkynyl, Co.calkylheterocyclyl, fluoromethyl,
difluoromethyl, trifluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy,
NR‘R’, CONR'R’, NR(CO)R’, O(CO)R’, CO,RS, COR®, (SO,)NR’R’, NR°SO,R’,
SO;R®, SOR®, OSO;R® and SO3R, wherein said C.salkyl, Cy.alkenyl, Cy.salkynyl, Co.
salkylaryl, Co.salkylheteroaryl, Co.salkylCs.ccycloalkyl, Co.salkylCs.scycloalkenyl, C.
salkylCs.scycloalkynyl or Co.calkylheterocyclyl may be optionally substituted with one or
more substituents independently selected from halo, nitro, cyano, OR®, Ciealkyl,
fluoromethyl, difluoromethyl, trifluoromethyl, fluoromethoxy, difluoromethoxy and

trifluoromethoxy;

R®and R” are independently selected from hydrogen, Cy.alkyl, fluoromethyl,
difluoromethyl, trifluoromethyl, C, salkenyl, C,.¢alkynyl, Co.salkylaryl, Co.
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thiazolyl. 25 7. A conpound according to any one of

clains 1 to 6, wherein R5 is hydrogen. 8. A conpound
weaeewrdsylg to any one of clainms 1 to 7, wherei RCMSEX000000573

9. A conpound according to any one of clains 1 to 7,

wherein mis 2. 30 10. A conpound according to claim

9, wherein Rl is hal ogen. W42007/ 145570

PCT/ SE2007/ 000573 95 11. A conpound according to any

one of claims 1 to 10, wherein nis 0. 12. A conpound

salliglbetendant, Goalimils eereloatkyt | GaisalkylC; teycloblkemleCialkydCi S
c%loa%%w &oyﬁﬁ) und cording to any one of clains 1
SCXGATY Y e % rf"éycg‘ﬁe‘?fyl substituted wth one or
Rmd B Ry tdgktheAfGOIIP bNEindE:66red hBBrdefclf rdig BonBini 6 tore
R3 is inde endentlg sel ected from hal ogen, cyano,
heferggtongsselogied omuNgO@s62R6 wherein said CL_6al kyl is
substituted with one 10 or nore D, D is hal ogen and
R6 is Cl_6al kyl. 15. A conmpound according to any one
mol, b2 1 to 14, wherein Cis pyrimidyl. 16. A

C ung according to any one of clains 1 to 15,
n V\%gl?gioﬁg’c is pyridyl, substituted 15 with one or nore

p=38.1,26r3A conpound according to claim16, wherein R3
i s independently selected from hal ogen, cyan and ORG6,

9hd, Rer P Cl _6al kyl. 20 18. A conpound according to
claim1, wherein Ais a 6 nenbered heterocyclic ring;
Bis a5 or 6 nenbered heteroaromatic ring optionally

as g froe base ot e ghanmabeutiogl [yoaccemiatde 82, solGte sr sotdapendamtthateof,
sel ected from phenyl or a 5 or 6 nenbered
heteroaromatic ring optionally substituted with one

2. ArcompsndrRBcordmg S clafin | NWERER IR §/mE8b&Ed BllefobRiHc ring
hal ﬁ}g%ﬂ) ,§¥ano,, OR6, Cl_6al kyl and OSC2R6 wherein

opliogp sgiedywith eneqspaare Rut ed with one or more D, R5
is hydrogen; Dis halogen; R6 is Cl 6alkyl; 30 m=
0; n=0;

3. A compound according to claim 1 or 2, wherein B is a 6 membered heteroaromatic ring.

4. A compound according to claim 3, wherein B is a pyridyl.
5. A compound according to claim 1 or 2, wherein B is a 5 membered heteroaromatic ring.

6. A compound according to claim 5, wherein B is selected from furyl, thienyl and

thiazolyl.

7. A compound according to any one of claims 1 to 6, wherein R is hydrogen.
8. A compound according to any one of claims 1 to 7, wherein m is 0.

9. A compound according to any one of claims 1 to 7, wherein m is 2.

10. A compound according to claim 9, wherein R' is halogen.
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p=0, 1 or2; WO 2007/145570 PCT/ SE2007/000573 96 @=0.
19. A conpound according to claiml1l, wherein Ais a 6

woenyansdo het er ocyclic ring substituted with ORET/SE2007/000573
nore RI; s Bis a 6 nenbered heteroaromatic ring; C
is phenyl, or a 6 nenbered heteroaromatic ring _
substituted with one or nor25R3; Rl is halogen; R3 is
sel ected from hal ogen and OR6; R5 is hydrogen; 10 R6
is Cl 6alkyl; m=2; n=0; p=1or 2; g=0. 15 20.

11.A compouddcicanrdiog th sy dne of klaims ILto Wheihefein Aisicc a 6
menbered heterocyclic ring substituted with one or
nore R1; Bis a 6 nenbered heteroaromatic ring

12. quto ng@lnld)éc&ﬂﬁlﬁg td atfyQshe W ERIBNEIND;, whelehn PREDY!, or a
ere

d heteroaromatic ring optionally substltuted
vvlthoneor nmre 20 R3; Rl is halogen R2 is

13. I'lfgtz ogg&nd%cdﬁgmg & %&I ?1% oté’ %B{Hl oople %{1@%%1 Q%Gphenﬁ suia%tuted

withsBepimorelD, 1 or 2; 30 g=0or 1.

14. A compound according to claim 13, wherein R® is independently selected from ‘
halogen, cyano, ORS, Cr.salkyl and OSO,R® wherein said Ci.salkyl is substituted with one
or more D; D is halogen and R%is Ci.ealkyl.

15. A compound according to any one of claims 1 to 14, wherein C is pyrimidyl.

16. A compound according to any one of claims 1 to 15, wherein C is pyridyl, substituted

with one or more R®.

17. A compound according to claim 16, wherein R® is independently selected from
halogen, cyano and OR6, and RS is Ciealkyl.

18. A compound according to claim 1, wherein

A is a 6 membered heterocyclic ring;

B is a 5 or 6 membered heteroaromatic ring optionally substituted with one or more R%;
C is independently selected from phenyl or a 5 or 6 membered heteroaromatic ring
optionally substituted with one or more R?;

R%is independently selected from halogen, cyano, OR®, C1.salkyl and OSO,R® wherein
said Cy.salkyl is substituted with one or more D;

R’ is hydrogen;

D is halogen;

RSis Ci.salkyl;

m=0;

n=70;

p=0,1or2;
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WD 2007/ 145570 PCT/ SE2007/ 000573 97 21. A conpound,
sel ected from

WQ@'20((784%8T) no- 8- pyri di n-4-yl -2, 3, 4, 8-t et r ahydr oPCWiSE20®/000573
[ 1,5-a]pyrimdin-8-yl)-biphenyl-3- carbonitrile
hydrochl ori de; 5
8- (3' - Met hoxybi phenyl - 3-yl) 98- pyri din-4-yl-2,3, 4, 8-tet
rahydroi m dazo[ 1, 5-a] pyri m di n-6- anine 0.25 acet at e;
8- [ 3- (5- Met hoxypyri di n-3-yl ) phenyl ] -8-pyridin-4-y1-2,3

q=®, 8-tetrahydroi m dazo[ 1,5- a]pyrim din-6-anine 0.25
acet at e;
8- (3" - Chl orobi phenyl -3-yl)-8-pyridin-4-y1-2, 3,4,

19.8A tehpatddicedrtiingd a@ Olhind 1,371k dlir i M di n-6- 10 amine 0.25
acet at e;

A ig a[b3nqrpbared pterpgiciia ring substifuaderih puegarpgore &' n- 4- yl -
Bi¢a® rﬁ&ﬁﬁé‘é@ﬁ%&bﬁb&%@hng 5- a] pyrimdin-6-anine 0. 5

acet at
C igpheyl, relr a6moerdbererthidtersacbinptieriyg substytuded Svifydrie®i fofe RY- 2
R! 8-tetrahydroi m dazo[ 1,5- a]pyrimdin-6-am ne
Ef g5t at e; 15
R & %Lécte&lﬂd)ﬁfﬁkl@enfﬁﬁﬂkm)@ybl phenyl - 3-yl') - 8- pyridin-4-yl -
4, 8- tetrahydr0|n1dazo[1 5- a] pyrimdi n-6-anm ne O. 25
E&Q@gﬁén - (6-am no-8-pyridin-4-yl-2, 3,4,
R6§(gggm%pydr0|n1dazo [ 1, 5-a]pyrimdin-8-yl)-6-
f1 uor obi’phenyl -3-carbonitrile 0.25 acetate;
m=32; ( 6- Ami no- 8- pyri di n-4-yl -2, 3, 4, 8-tetrahydroi m dazo[
5-a]pyrimdin-8-yl)-5 20 chloroblphenyl 3-vyl
“met hanesul fonate 0.5 acet at e;
—3<n05 am no- 8-pyridin-4-yl-2,3, 4, 8-tetrahydroi m dazo
1. 5-a] pyrimdin-8-yl)-4- fIuorobiphenyI-S-carbonitriIe
~0:25 acet at e;
8- (3" -Chloro-2'-fluorobi phenyl -3-yl)-8-pyridin-4-yl-2,
3,4,8-tetrahydroi m dazo[ 1,5- a]pyrimdin-6-amne 0.25
20. @ggﬂm(@md 2ecording to claim 1, wherein

8 B s Sl Sl S G e S -2
B 1méh&h&>,erea He&roa&&ﬁit&ﬁ@ﬂpfu@ﬁ%ﬂ )ﬁbﬁﬁ@t@& LitB one R%;

C %g g Eyrldln 4-y1-2, 3,4, 8- tetrah drol m dazo 1,

igphe ]’1p9 CHRAI QIR rgpeeapbipeallygupgituted with one or more
R%:5' -Di chloroblphenyl 3 yI) 8-pyridin-4-y1-2, 3,4,
8-tetrahydroimdazo [ 1, 5-a]pyrimdin- 30 6-amn ne

R iphalgeret at e;

2 Chl or o-5' - net hoxybi phenyl - 3-yl ) -8-pyridin-4-y1-2

R 1§E‘Qlig@ltetrahydrmmdazo[ 1, 5-

R’ is selected from halogen and ORS;

1

R is halogen;
R’ is hydrogen;
R® is Cy.ealkyl;
m=2;
n=0orl;
p=0,10r2;
q=0orl.
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a] pyrimdin-6-amne 0.25 acetate; WD 2007/ 145570
PCT/ SE2007/ 000573 98
w8-20@714370 Di chl or obi phenyl - 3-yl ) - 8- pyri di n- 4- yPeR/SB2007/800573
-tetrahydroi m dazo[ 1,5-a]pyrimdin- 6-am ne 0.25
acet at e;
8-[3-(5-Chl oro-2-fluoropyri@vn-3-yl)phenyl]-8-pyridin-
4-y1-2,3,4, 8-tetrahydroi m dazo[ 1, 5-
a] pyrimdin-6-amne 0.25 acetate; 5
8- (3' - Et hoxybi phenyl -3-yl)-8-pyridin-4-yl-2,3,4,8-tetr

ahydr oi m.dazo a rimdin-6- amne 0.5 acetate;
218‘@63 PRd0T iec%]d%}rﬁ]o%bl phenyl - 3-yl ) - 8- pyri di n- 4-yI -
3 @3 Am%rd—@-bijltﬂiﬁ-d'l}qlm ﬁ@zt&re[hy&voﬁ'rm@dzﬁmw H]p‘fsj'hﬁmﬁn %?151 ﬁ1pheny1 3-

0. 25 acetate; 8-(4 uor 0- 3' - met hoxybi pheny
catbgnifrilg hysrpehlerides - | - 2 3,4, 8-tetrahydroini dazo [ 1, 5-

R L R e R R gy
amateyi2oacetattazo[ 1, 5-a] pyri mi d| n- 6 am ne 0.25 acetate;

R M A i

a]p@ﬁﬁiléﬁh@-arﬂaﬁe 0 25 acetate;
r|d|n4 -2,3,4,8-tetrahydroi m dazo[ 1

8- (3'5Cf&?r@9mhmya13m1§8mld@4 e, hd:Sytsirphysingimidizgl 1,5-a]pyrimidin-6-
am{fRt ylfonate 0.25 acetate; 8-(2',
5"-Di chl or 6bi phenyl -3 -yl )-8-pyridi n-4-y1-2, 3, 4,
8-[3(2-Fluoadpydidin-3riy Dplrny [-81pyritimf §¥-2j30d, slitetrahPdra hiadgzof1, 25
al aﬁet'(?l}l-%h ine 0 tate: : i di “
PglEs 8PS 02 2% o  obi phenyl - 3-yI ) - 8- pyri di n- 4- yI -
8-(3-Buor8-3t-alefhdRyslpiingl- 8808 -hyridir-4-A2, 24 BMEk Ry diolnfaf @e

0..25_acet at e;
alpgripading-anppe A28 pessdteheny| - 3-yl ) - 8- (3-furyl ) -2, 3, 4

h
ST E SR ARGk by ?%'Pﬁ?i% B B Pl gy RaRt
a]PSFimédin-éFayrdn@Oﬁﬁdwta:te[ 1,5-a] pyri mdin- 6-am ne
cet.at . .. -

- 'a(‘gn"‘g'P RIS ot Srstgdseipidazell Salpyripidin8-3)-6 8-t e
ﬂudrbabyaiypgmm,aﬁ@,{ﬂ@ 025akpitet M di n-6- am ne acet at e;

. 8-(2-Furyl)-8- (3 -nmet hoxybi phenyl -3-yl)-2,3,4,8-tetrah
3- @ﬁ%ﬁ%%@%‘ﬁn 4- YS2a°>Ha§ntq yiraingdazefi , frelpyietidines-y13-5¢ 3'

chl?r_ogl?g&grll ar g{? BleBREMNfortatY b5 a%etgt%, met hyl -1, 3- thi azol - 4- yI

3 '-(6-amino’-8-’pyridin-4-yl-2,3 ,4,8-tetrahydroimidazo[ 1,5-a]pyrimidin-8-yl)-4-
fluorobiphenyl-3-carbonitrile 0.25 acetate;
8-(3'-Chloro-2'-fluorobiphenyl-3-y1)-8-pyridin-4-y1-2,3 ,4,8-tetrahydroimidazo[1,5-
alpyrimidin-6-amine 0.25 acetate;
8-Pyridin-4-yl-8-[3'-(trifluoromethyl)biphenyl-3-yl]-2,3,4,8-tetrahydroimidazo [1,5-
alpyrimidin-6-amine 0.25 acetate;
8-[3'-(Methylsulfonyl)biphenyl-3-yl]-8-pyridin-4-yl-2,3 4,8-tetrahydroimidazo [1,5-
alpyrimidin-6-amine 0.25 acetate;
8-(3',5'-Dichlorobipheny1-3-yl)-8-pyridin—4-y1—2,3,4,8-tetrahydroimidazo[1,5-a]pyrimidin—
6-amine 0.25 acetate;
8-(3'-Chloro—S'—methoxybipheny1-3-yl)—8-pyridin-4-yl-2,3,4,8—tetrahydroimidazo[1,5-

alpyrimidin-6-amine 0.25 acetate;
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30 tetrahydroi m dazo[ 1, 5-a] pyri m di n-6-am ne acet at e;

8-(3",5" -Dichl orobi phenyl -3-yl)-8-(3 -thienyl)-2, 3,4,
w20t sty dr oi m dazo [ 1, 5-a] pyrim din-6- am RET/SE2007/000573

acetate; WD 2007/ 145570 PCT/ SE2007/ 000573 99

8-[3-(2-Fl uoropyridin-3-yl)phenyl]-8-(3-thienyl)-2,3,4

8-tetrahydroi m dazo[ 1,5- 98] pyri m di n-6-am ne

acet at e;

3,3-Di fluoro-8-[3-(5-nmethoxypyridin-3-yl)phenyl]-8-pyr
8- GZdB'fDmhly;nobmlr@nyﬂ -3-8)- 8-pyr1d1n-4-yl-2 3,4,8-tetrahydroimidazol[1, 5-a]pyr1m1d1n—
6- tetrg| dr0|§1 dazo[ 1, 5-a] pyrim d| n-6-am ne acetate; 5

“ge 14581F: 8- [3-(2-fluoropyridin-3-yl)phenyl]-8-pyri
8-3-(3=-Chlyto-2 fldorbpridin-3 -yl)phenyl] -8-pyridin-4-y1-2,3 4, 86tet%a5hydr01m1dazo[1 5-

tetrahydroi m dazo[ 1, 5-a] pyri m di n-6-amn
a]@gg{ﬂé@eé amine 0.25 acetate;

8-@- ﬁm&%lﬂﬂe’@r@ §4)28 g;frrk&fﬁ’ 49512, 3 MBLOCAY B BRRDA 13- ) drinsiaR-6-

yridin-4-y
antiag 0. élayemto; m dazo[l 5-a] pyri m di n-6-ami ne 0.25

oG PR P bvogotpheny vk eridin il Br g imidgaof L6 p
alpyringidin-Ghained). B fbefdtel O

éet rahydroi m dazo[ 1, 5- a; gyri.rrj di n-6-am ne 0.75
cEku 8’5063 -methoxybiphenyl-3-yl -pyridin-4-yl-2,3,4,8-tetrahydroimidazo[1,5-

al r;?mg]ntg glgﬁ% Oizs[a%e&é fl uoropyridi n-3-yl)phenyl]-8-pyri

i n-4-yl

8- leaﬁw&ﬂdammampﬁ ~Bpladngl)ed, vt Bitotrfhrydrainilaad ¢5ad]pynidin-6-

[.0- 8- (3" - met hoxybi phenyl - 3-yl)-8-pyridin-4-y
m%ieg(i?%e a%f et rahydr oi m dazo[ 1,5- a]pyrimdin-6-anm ne

8-[3-(3F lacrepyaidii-3iy8)phenydl-§-ppedinasg 07 4 @-t@tﬁﬁ{yﬂﬁ)%ﬁid%tcﬁ@%' y
acce sol vate or sol vate of salt thereof.

l e salt,
a]Pé’ﬁlml&“ APBG RS a§§qa@ct ed from

AL Sl o 57

meihcgyblpgwlmsd m@na‘!ﬁfnmataﬁéﬁ atﬂatez 0 )
s B R et P d e P gy
6-aatint QRS acetate;

uor o- 3-(2-fl uoropyridin-3-yl)pheny

, 3-Di fl 8-
-G Cilotsy# H Rombapny1z- 8- praicin - aﬁy’dg-éﬁtlrahﬂhzm@ldaZO[l 5.

al nﬁn@hngrhﬁb@lzrg sl ne acetate; 3,3-Difluoro-8-(2',
-di fl uoro- %ox ybi phenyl - 3-yl ) - 8 pyri di n-4-yl - 2 3

8-(3'p! QICM@Ob@hmahﬁ@ﬂbHﬁ-ﬁaxbfmaﬁgﬂétmhvdmIﬂidﬁZ@1 AR]pimidin-6-

am%fé%%%ﬁ%r uor o- 8-[ 4-fl uor o- 3- (5- net hoxypyri di n- 3-yl ) phen
8- [3’4(2—Fﬁlomp’ylrﬂinﬂ3-4’})yﬂengl]$r@rﬁ18yl) -b 814 At hRirBHdE0[ 1, 5-alpyrimidin-
ége% r| m di n-6-am ne 0.5 acet at e;
-agmy euor08(3fluoropyr|d|n4yl) 8-[3-(2-fl uoropy
8-(3'I5UDRchBorybib BRSNS yh Y- S (Bfifty1)9;3,4,8- -tetrahydroimidazo[1,5-a]pyrimidin-6-
amine acetate;

8-(2-Furyl)-8-(3"-methoxybiphenyl-3-y1)-2,3,4,8-tetrahydroimidazo[ 1,5 -apyrimidin-6-

amine acetate;
8~(3',5'-Dichlorobiphenyl-3-yl)-8-(2-methyl-1,3-thiazol-4-y1)-2,3,4,8-
tetrahydroimidazo[1,5-a]pyrimidin-6-amine acetate;
8-(3',5"-Dichlorobiphenyl-3-y1)-8-(3-thienyl)-2,3,4,8-tetrahydroimidazo[ 1,5 -alpyrimidin-6-

amine acetate;
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tetrahydroi mdazo [ 1, 5-a]pyrimdin-6-amne; 30

3,3-Difluoro-8-(3-fluoropyridin-4-yl)-8-(3-pyrimdin-5
woypbpheassh ) - 2, 3, 4, 8- tetrahydroi m dazo [ 1, PCT/SE2007/000573

5-a] pyri m di n-6-am ne; and WD 2007/ 145570

PCT/ SE2007/ 000573 100

3,3-Di fluoro-8-[3-(6-nmet hoxypyrazi n-2-yl)phenyl]-8-pyr

idin-4-yl-2,3,4, 8-

t et rahydroi m dazo[ 1, 5-a] pyri m di n-6-am ne acetate; as

8-[&- (ﬂffémrbmeim&B }&)phb’t@ﬂh&&ﬂlﬁawbl-ﬂ,3',4,8€teﬁﬂiydhilm1(ﬁ@d>[ll 9~

]olv e or sol\/t te of a salt thereof. s 23.
It SEPE AP WS mosi t i on conpri si ng as actlve

3,3-DEluRed-8418- (&rﬂdﬂﬁi&?ﬁﬁiﬂm-gﬁ}ﬂ)‘pﬂenyﬂfg 9 diMe-anoyiag of a

ound according to any one of aing 1 to 22 in

tetﬁ@g&?}%‘@?@tﬁl Wil pyring A Graig arelate] y accept abl e
3 RHHRECD! é@(z ?l%fobgﬁ@in AyiHnEtARE Pyrid 24561 £9nReund

accordi ng to an or’'a
tetpthmdmaméam[b&d]gyrmmdmpﬁ abine 0.15acstatet t her eof , for use

, 2 d of f

X2 g ReR P I T R T PR P /R Sy
te@hﬁ&f@fhﬁﬂ%}ﬁﬂ-aﬁ{ﬁnﬁl@iﬂ% -edingatzoleg. 15 26. Use of a
und one of claims 1 to 22 as a nedi canent

3 31*]8’?fr1o of%%ﬁ r#blogcr-3'-@P@Q@fb@phﬁgﬂa&nym@aaymuaw&zgaﬂtmo| ogy,

t I Do d
R s A A SR Ee %) o7 angi opat hy,

3 3h1érﬂe1@m-&r[3f(5>ﬁnebpwldmﬁeyimheﬂrgajg&—pyﬁdldutsplﬁlj&|r4 gassoci at ed
ai,r . MCI "'Idcognitive

te%n% ar?t0 f) yfniﬁé Earﬁngé‘%eg@ g%rmr y | oss,

3 3aIDifE16fd -D4(3' dedth Sy biphyRLBTRE . d§ HaRLAYES3 A% ﬁétraﬁydrmmldazo[l 5-

Al zhei ner di sease, neurodegeneration associ ated w t
alpRrisidipeimige d @3g6ctaigenent i a of mi xed vascul ar ori gl n,

as Qﬁg@ﬂa{sb Br Q%ent e gﬁ%é’cgeﬁﬁﬂlgéept sQilSis SERI c—l‘bgtf nSI% gtfa%é%f.

senile assocClated Wt a
di sease progressi ve supranucl ear palsy or cortical

basal degener ti‘ n. 25 27. Use of a conpound of any
2.4 e 1o

one’ OFEFATS 2 in the manufacture of a

3 3rmldlme@nsem ~(5- CBIord-R%bfd’pgn@ih ﬁl%ﬁ%lﬂ@%y%ﬁnﬂ%t—ﬁ 8lsaf ed
28. Use of conpound any one of clalns

0
tetrfhxdé‘“ﬂngﬁ[lt %Q]Pﬁﬁﬁlﬁlﬁétmlée adetade;nedi canent  for
£ I [ e
g A A s A 2 O R midacors -
alpyymiliotemine &emtml 0| d ang| opat hy, cer ebr al anyloid

30 B D R e D SRR o ™
tetrA@rditddad(d , RO HnZR 6L L8RS Lo3tatet 01
3,3-Difluoro-8-(2',6-difluoro-3'-methoxybiphenyl-3-yl)-8-pyridin-4-y1-2,3,4,8-
tetrahydroimidazo[1,5-aJpyrimidin-6-amine acetate;
3,3-Difluoro-8-[4-fluoro-3-(5-methoxypyridin-3-yl)phenyl]-8-pyridin-4-y1-2,3,4,8-
tetrahydroimidazo[1,5-a]pyrimidin-6-amine 0.5 acetate;
3,3-Difluoro-8-(3-fluoropyridin-4-yl)-8-[3-(2-fluoropyridin-3-yl)phenyl]-2,3,4,8-
tetrahydroimidazo[1,5-a]pyrimidin-6-amine;
3,3-Difluoro-8-(3-fluoropyridin-4-y1)-8-(3-pyrimidin-5-ylphenyl)-2,3,4,8-
tetrahydroimidazo[1,5-a]pyrimidin-6-amine; and
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cognitive inpairnent"), Al zheiner D sease, nenory
| oss, attention deficit synptons associated with
wéhkaitauseo di sease, neurodegenerati on associ at edT/sEL07/000573
Al zhei nmer di sease, denentia of m xed vascul ar origin,
denmenti a of degenerative origin, pre-senile denentia,
senil e denmentia, denentia a$@bci ated wi th Parkinson's
di sease, progressive supranuclear 5 palsy or cortical
basal degeneration. 29. A nmethod of inhibiting
3,3aldtfluerd-§-[ H{6-Batbbx ymymarin-2 iyipherytit &p i dig-4sy@i a3 BACE Wi t h
a 0 un f.any .one of. clains 1 to 22. 10 30. A
ey OO SAUP R P SRS ARG an A(3-r ei at o0
as P BEEBAsO9Y 2 pRarmabEHoRly acesaN1é Sd1NSolvAE B SISdest N\Qitliereof,
said patient a therapeutically effective anmount of a
conpound of any one of clains 1 to 22. 31. The nethod
of claim 30, wherein said An-rel ated pathol ogy is
23 Dophmayentica empasifién eotprizing &mgﬂiﬁﬂﬁgﬂéﬂienﬁﬁﬂl@lﬁﬁé\itically
anyl oi d angi opat hy, hereditary cerebral henorrhage, a
effgftive ﬁ@évnté’g 266TRPEH! agFeIingde AN Precofickayms | feP2 in asiciation with
L It ' ' M) zhei nmer Di sease,
phnemérugc?%?éﬂéﬁ%% |pg‘%1r{tg§?iﬁlce|}stor§@|ﬁ%}q%ns associ at ed
with Al zhei ner disease, neurodegeneration associ ated
24 WAt ddmpb kA caBidirb t6 QAP Bne SFIIEBRE 130 03, df‘,a)bﬁgm’{aféélﬁiélaﬁf acceptable
origin, denmentia of degenerative origin, pre-senile
saltfbpsepih for use avn medigehenit i a, dementia 20 associated with
Par ki nson' s di sease, progressive supranuclear palsy or
cortical basal degeneration. 32. The nethod of claim
25.3Use qffregomipousdpfianyamewl ciasnsal tol2es.a Ré&di@mentoratitog oof
treating.or,.preventing an An-rel ated pathology in a
Preyeiiig D 6‘]‘?&?‘?‘%aﬁﬁﬁogggm nistering to said patient a
therapeutically effective anobunt of a conpound of any
one of clains 1 to 22 and at | east one cognitive

26.eHprapfc Gograyasthet anywome of claimsahiei 23gs agessticamsnt for fredtinger
inhibitar. 30 234 . T lai m33
prof i 33 AR aloloed whdhoin IR ARSIRE B o) inbns
Synﬁmih@a a@rapiydoid aagigpaibﬁtchlsebraﬁ emybichinggaqpﬁﬂ@vi hler&li@boméﬁma
er.edl t aJ. erepra enorr gJe, a. |1 sQr r. socl ate
hewqﬂ?g%&gﬂh%fﬁg@@S%Oﬁlﬁﬁqdrwﬂﬁ@gnﬁ%%? H(lpwwﬂﬁﬁgﬁﬁ ilfEcognitive
impaffaeht NelkhdimeMBlsedde, ithdASY 16ssP: ﬁ%@&?@&%’i@g{?@gﬁs at%ga%iated

Al zhei ner Di sease, nenory |oss, attention defici
with pWlzhengr diseasse peyredegopearation agsesiatasywithiAlzbeigesr disease, dementia of

mixda¥LQI896A ?iﬁ?&iieﬁ%t@iso?f% F%‘Ff‘a@g«?\':o% Eiﬁﬂxé%gﬁi%e&em%nﬁa% ARfile

i
dermentia of m xed vascu mentia o
dengrgiedeneniia sssoriatgd with Packimsenis| disedenpropieasivs apidn@clear palsy or
corBETRNL] & deenFOntl a associated with Parkinson's
a7 888 E51 84t ¥ si ve supranucl ear pal sy or cortical
basal 5 degenerati on.

27. Use of a compound of any one of claims 1 to 22 in the manufacture of a medicament

for treating or preventing an Ap-related pathology.

28. Use of a compound of any one of claims 1 to 22 in the manufacture of a medicament
for treating or preventing an AB-related pathology, wherein said Ap-related pathology is
Downs syndrome, a B-amyloid angiopathy, cerebral amyloid angiopathy, hereditary

cerebral hemorrhage, a disorder associated with cognitive impairment, MCI (“mild
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35. The nmethod of claim 33, wherein said mammal is a

hunan. 10
WO 2007/145570 PCT/SE2007/000573

101

cognitive impairment”), Alzheimer Disease, memory loss, attention deficit symptoms
associated with Alzheimer disease, neurodegeneration associated with Alzheimer disease,
dementia of mixed vascular origin, dementia of degenerative origin, pre-senile dementia,
senile dementia, dementia associated with Parkinson’s disease, progressive supranuclear

palsy or cortical basal degeneration.

29. A method of inhibiting activity of BACE comprising contacting said BACE with a

compound of any one of claims 1 to 22.

30. A method of treating or preventing an Ap-related pathology in a mammal, comprising
administering to said patient a therapeutically effective amount of a compound of any one

of claims 1 to 22.

31. The method of claim 30, wherein said AB-related pathology is Downs syndrome, a -
amyloid angiopathy, cerebral amyloid angiopathy, hereditary cerebral hemorrhage, a
disorder associated with cognitive impairment, MCI (“mild cognitive impairment”),
Alzheimer Disease, memory loss, attention deficit symptoms associated with Alzheimer
disease, neurodegeneration associated with Alzheimer disease, dementia of mixed vascular
origin, dementia of degenerative origin, pre-senile dementia, senile dementia, dementia
associated with Parkinson’s disease, progressive supranuclear palsy or cortical basal

degeneration.

32. The method of claim 30, wherein said mammal is a human.

33. A method of treating or preventing an AB-related pathology in a mammal, comprising
administering to said patient a therapeutically effective amount of a compound of any one
of claims 1 to 22 and at least one cognitive enhancing agent, memory enhancing agent, or

choline esterase inhibitor.

34. The method of claim 33, wherein said Ap-related pathology is Downs syndrome, a -
amyloid angiopathy, cerebral amyloid angiopathy, hereditary cerebral hemorrhage, a

disorder associated with cognitive impairment, MCI (“mild cognitive impairment™),



10

WO 2007/145570 PCT/SE2007/000573

102

Alzheimer Disease, memory loss, attention deficit symptoms associated with Alzheimer
disease, neurodegeneration associated with Alzheimer disease, dementia of mixed vascular
origin, dementia of degenerative origin, pre-senile dementia, senile dementia, dementia
associated with Parkinson’s disease, progressive supranuclear palsy or cortical basal

degeneration.

35. The method of claim 33, wherein said mammal is a human.



