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The present invention relates to novel conpounds,
woOhei7ri4pttar maceut i cal conpositions. In additi ear/SEn®7/000574

present invention relates to therapeutic nmethods for

the treatnent and/or 5 prevention of A(3-rel ated

pat hol ogi es such as Downs syndrone and (3-anyloid

angi opat hy, such as but not limted to cerebral

anyl oi d angi opat hy, hereditary cerebral henorrhage,

di sorders associated with cognitive inpairment, such
NEWX GONMPOOINDS 382G ed to MCI ("mild cognitive

impairment”), Al zheinmer D sease menory | oss,

nt.i.on efl it .s |ated mnth Alz
T8 bR SRR Sfids R IR PR el AR U il e cmBtRons. In
additich) tesprésenfinthaiongeladh &e@&ap@ftlcdmmas ifgr thé ﬁbétﬁhbﬂgmd/or
dementia of m xed vascul ar and degenerative ori

proypRiianeiAferelplsrpntiologierstirh as Betrantindrogiscnd Srnylpi ‘angiopathy,
sudSR ¥t ﬁ’ét%ﬂ@dtt@ ¢ rels M&d%ng%b%ﬁiﬁ%re&ﬁﬁ@%@%ﬁfﬁl K@mor{}éage,

supr anucl ear pal sy or corti Cal neration
disBaickscpseneirdedowith h@nutmzempamnerﬁeswh a$ blgmouhnmtbrhtoé\/ICI (“mild
identified an ol at artate ) oL el nas
coggifs e iteRot ARRRI o0 Horbied 1Y, EhG SigaHhvioms
assetiated with2ARRsim¥dis@ke, ndhroddRAGatidl sR6cigbd with diseds39Such as
nd Vassar et. al., 1999) (3-secretase is al so known
Al%@lf{l%ilﬁeﬁ%eé}réi@wp@wdgc%laz derpgptiacaf mixed vapggey and dggengrative

onéint ﬁe@@ﬁlﬂ&xﬁ%ﬁ@ ez nglggl@ %&ﬂﬁ ﬁ%kgg{ed vl Parkiflshi)'s

memapsin-2 (Lin et a
dlsﬁmmrpgnewe{wpmgu@lean walse or orirtient pasal degehehti@ppr oaches
such as EST database analysis (Hussain et al. 1999);
expression cloning (Vassar et al. 1999);
identification of human honol ogs from public databases
of gredicted C.. elegans proteins (Yan et al. 1999)
Ba DYEOUON7 i ng an inhibitor to purify the

I (
SR 5RO 8 oo ShlR, s i s (s
actayyr(Hasshmset 36, 1996; Lia et. ak 20006 ¥ dnf dt. @a,twea Sifihd dieals 299 and
case that BACE is a

enz , [ a stron 3-
VaSBEHotiad BT SHSF & HiodBonde hsrmErAHARE (Ve ct. o, 1999),
B i i e naburies u\gpﬁ%{é Ll Do

°2 942, 400 an FOACENFAATCh o1 120% of i MPin et el
20&@93/%2%% 1deww/®mgamunmm@&7@arﬁnenma@pfbaa&9 such as EST
[ 33, 047 W00/ 5847 0/ 69

PR R R B tessipnToniag \BoroBace: 199):
idehtfiatioh of hendn Ieosdislo gb-frdnk Gutsifoptiakdbiges [OF PiedichASE ,elégbﬁs proteins

mat u nsi_sting .of WO 2007/ 145571
(Yaacet pfsgggﬁg ggggl%ﬂutﬂlzmg an inhibitor to purlfy the protein from human brain
(Sinha 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 B-
secretase. Mention is also made of the patent literature: W096/40885, EP871720, U.S.
Patents Nos. 5,942,400 and 5,744,346, EP855444, US 6,319,689, W099/64587,
WO099/31236, EP1037977, WO00/17369, WO01/23533, WO0047618, WO00/58479,
W000/69262, WO01/00663, W001/00665, US 6,313,268.

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

domain, and a small cytoplasm c domain. BACE has an
wopbi7mum7acti vity at pH 4.0-5.0 (Vassar et al, pa9882007/000574

and is inhibited weakly by standard pepsin inhibitors

such as pepstatin. It has been shown that the

catal ytic donmain m nus thez t ransnenbr ane and

cytopl asm ¢ donain has acti'vity against substrate 5

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

t hat
o B BB S AL i
dorkdi® BIECE hhs dnSoptifmgldtivity at piEp0ese IﬁVaSshteat R jl 999)) and is 1nh1b1ted

WCQS%X g&;ﬁa?qsf?@gllgl@\é{m}cq{s s@q%gs ;Bg}bsgq%lglf IIglha gleen s%own tﬁrg?he catalytic
dou?zﬁ%f Lo thdadt ncmu{hné S ):ytOIB].ESﬂn% doRidi 10 a&REGagbinst substrate

erest in pat hol ogy Al zhei ner' s di sease,

and
pepltldest (uin e, @DQQJ)HMCEiS @m@gbraag beundrtges hipietein Hhat is synthes1zed
s 10 di seas [
o R IR Pl B o 11 e
to &f@%’i&@ e rlﬁaﬁ"ér' PescRfetdik é&@dlgeéncﬁls dbm t() Be it nate:dpmtlng step in

A(3 is a 39-42 residue peptide formed %
thetpmiusn@toﬂamylmdéiaprage@ @P)altds thysof sp@%lalngmeﬁbméhf‘epatho ogy of
rotejn.called .APP, . or I

AR s BB ATS B PeR P SRl AR Elers
diséRs] dues Met 671 and Asp672 (nunbering of 770aa

isoformof APP) to formthe N-term nus of A(3. A

second cl eavage of the peptide is associated with

fesAhiBieRei de.

R e ok
che&@dt%qshb ﬁﬂAEz(BeiﬂﬁdﬂsldﬁH&a@?(DplSeromp&rledmh, t299).aAf is 8 394L residvg

to be the npst coq n for mentia, Alzh
perefidedasiediy The SHgF G BRSOl BN PN RS R IRD ST UG APP, o

amgFo?ﬁ? gl!eét?rs gr@cgigr L RE ?Et?\h& 68K ERWRotBIQREEdeR residues

ues and neurofibrillary tangles accunul ate
Mdte7 1t i Ampavm(nuﬂaben@grw Bi0da 1spfoamwe€s\P&>|) & fohmuigmN -tcmalms of AB.

responsi bl e for the nental ne seen mer. s
A w&@mcbﬂ@ag/age ofherpeptidp @Sﬁ%ﬁf Fib SGEFEIR tﬂS‘”Kf é’ﬁg pings of
ﬂm §%§f |ncreases wi th age, and as the aging
é Iron of the devel oped world increases, this

d| sease becones a greater and greater probl em In

ddi t t
aidherme mrende (B i ooylioh ki b 20 i Benplpmprtevice
an@ ‘Psgo%ﬁ%\?édrlg bt BR Mo Q&rﬁmﬁﬁ&'@iﬂ SdeafenAPPAKheiwrr’adistdse 139
di sh nmutation n which the nutated APP f
premrsivdeuBy: NTNCVEESSEtSRFs of Histess A GEy CHATRo W Bfpducts
- g‘g 65}{1 g{)alqﬁ%aaﬁg %etﬁ%ﬁgﬁk@' gag%ﬂ:? 1&@ mu8 irfthS Braf. The amyloid

45571 PCT/ SE2007/ 000574
plaques are thought to be responsible for the mental decline seen in Alzheimer’s patients.

-—r:,

G

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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3 early age (see also US 6, 245,964 and US 5, 877, 399

pertaining to transgenic rodents conprising
wWORR78uEdi sh). Consequently, there is al so a SPCOISE2007/000574

need for devel oping a conpound that can be used in a

prophyl actic fashion for these individuals. 5 The gene

encodi ng APP is found on chgonnsone 21, which is also

the chronpbsonme found as an” extra copy in Down's

syndrone. Down's syndrone patients tend to acquire

hei ' j t " I t
corbigaLgitse Us S ERE By GatThatl RSB ol ol
corgﬁish@ &EB%—S(N@H@EW C&ﬁlsaiuent]}}ﬂ,ﬂ%é 1; Fa)f]lF;slﬁbia,Sls;trbﬂg?r hdsedlfghdevbltz]»phlg a

ue to the extra, co of the £ ne .f o n these
corppaung Hiak canp whd m@awglghﬂa%wgﬁ%mf@g %Fdng‘?’{]dg@jﬁ and 1 0
therefore to increased | evels of APP(3 causing the

hi gh preval ence of Al zheiner's disease seen in this
Thpgemeleacadimg ARP issfoundhen dirempsonesf 2 1IBadichds alisel thsehrpsegsome found

! quci Al zhei o . e

os R HEy e d SRR, DS RRlE Ay Rt Bogie

AlAeinhetistdiseasea bl edrhergef witk amedtislethd§Boveete ysaraothdesiehing
or. e

f 15 f f A3 i i, |
Al AT THBOE GRERDS ot Hor 808 AERdS boSEhBE Hiicto Ty e
coﬁglfﬁ A%@Aﬁﬁtgé&r}bﬁﬁd AMHdsQ ipdrid s 1801 16 BRreNpPAERE SE APP and

or other naladies involving deposition of AR or
thefafag e mcseasddd ety of| ARRkerasing tigdagh prevalence o ddzhginger’s disease

Kani 1999) . . .BACE.i.sS th e i rt.ant. .
sectan it seardigs- TR myBckp i Ch ol g TRaH i Neprizg, et
AlARGAES-RS ORISRy 16 DofwnA Smtfhad Rdefat hol ogi es such as
Downs syndronme and f 3 20 anyl oi d angi opat hy, such as
but not limted to cerebral anyloid angi opathy,
er.edi |
T S e T
frapabntf OFAPGn R GRdik, of @lseWhérk Whert A} or Ahgihaityerebl depasie and thus
menory | oss, attention defjcit synptons_associ ated,
sloyij the foxmptien plevnsdeid olegies e horregERErme] SR 08 SEGE Paletes
it e AT AP HE e BRROTR wlhS°RER: B SHRRRLRAKonie
19930 SreTRisithiezeford @i ilmpoftue-candiddte futeeddvebpmsrinifldeugs as a

q . d . . d vi % :
e TN T
amgﬁﬁ@ﬁng?&?%‘? Eithia®But dok 1iRiel €b SheurSfatyR0id ﬁnglﬁﬁith‘}‘, hbRditary

I nhi bi he deposition of A(3 and portions thereof by
cetiehifal binpdrripe@ Al deny waertiatbdithicogntvesimpairaent puch as but not

. G 0 i de i . . i .
(13 I tt t
o REARIT B LA R TSRE s st
defigit synafteds aBoviated withAlxleind® ROAT, hdtibdekeneration associated with
disFe)egIe-é 31% %(s) Zkllz %Prr?gr%isegse 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.

It would therefore be usefuil to inhibit the deposition of AP 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
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identify their potential inhibitors (see, e.g.
woRorH23583 A2, EP0855444, WO00/ 17369, W00/ 582Z9/SE2007/000574

W00/ 47618, W00/ 77030, W01/ 00665, W01/ 00663,

W01/ 29563, W02/ 25276, US5, 942,400, US6, 245, 884,

US6, 221, 667, US6, 211, 235, WJ02/ 02505, W02/ 02506,

W02/ 02512, 5 W02/02518, W02/ 02520, W02/ 14264,

W05/ 05831 1, W05/097767, WO06/041404, W06/ 041405,
ISO%%%CQ%%%%?E%%%%%S Slekan REQARAY e hotential inhibitors (se,
e.2USHOUIELRES3 720 EPQRT6A4.38000/1 7368 06D AGSRT0, WRNDEI 7638264,

WO o g R RDAE R 47O R Wepd 278083 . 00,

USMB!&M.JISS@ZZH&NSEGQZQQQQSNGO2M$%K)W@26%6 W002/02512,

WOl og 35 R BEE b Pl VR ool ont

WOO&YOJPIJOQVWd@GﬂWM)S“ W@@s/@@észo@ Wootsl@i@&%d rg&gﬁé%zgnm

selectivity. 15 D sclosure of the inventio rovi ded’
WQee/63§264r ES20H9 028288 6310%2095 0282825, LIRA006CAS 1728, WIDA6/138217,

WORg S 0Oy s T R, WateR 36 i uoas 6bage.
Waesrdes28d, Hs2060700047186 ctészoﬂ)gomgms@ ngbby/lowsml,st)v(bomé(ﬂqulo,
0 i s independently selecte rom
Usghéwggﬁ bﬁ%@og&@@ BRI gﬁ het ercaromatic ring
25 optionally substituted with one or nore R2; WO

2007/ 145571 PCT/ SE2007/ 000574 5 Cis i ndependent Iy
The gprapeuads pf @ﬁprﬂﬁ@lﬁyﬂlve@horasl@wwenﬁfiMQvee@bs compared to the

i tion tituted with one
pogﬁﬁrﬁ rﬁﬁﬁl@?fﬁ@zfﬂmqge o é% &, i nové{d Pés%i?é 8?180 /8 om hal ogen,
cyano, nitro, OR6, C2- 6a| kenyl C2_6al kynyl, 5 aryl,

D.h teroaryl., C3.6cycloal kyl, C3_6cycl oal kenyl
M@ﬁw, C3_6het er ocycl yl

Provided herein are novel compounds of structural formula I:

5
,\jR (R1)
A
N

YN
& O G
R,

(R%),

H

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 phenyl or from a 5 or 6 membered heteroaromatic ring

optionally substituted with one or more R%;
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NR6R7, CONR6R7, NR6(CO R7, O CO R6, CO2R6, CORE

(S02) NR6R7, NR6(S02)R7, S02R6, SOR6, OS02R6 and SO03R6
woeherauss7sai d C2- 6al kenyl , C2. 6al kynyl, aryl, PCT/SE2007/000574

heteroaryl, C3.6cycloal kyl C3.6cycl oal kenyl ,

C3_6cycl oal kynyl , and C3. 6heterocyclyl may be

optionally substituted with one or nore D 10 R2, R3

and R4 are each i ndependently sel ected from hal ogen,

cyano, nitro, OR6, Cl. 6a|ky| C2- 6al kenyl ,

C 1%i5rd%§e:nE¥}F¥é§blg & C?f Iih ?yl y:! Sm ré%é&%r&?ﬁ&ér%%royatw ring

optﬁ)@hﬁyél@tltﬁtbylwlﬂﬁiﬂe(bemdre REO 6al ky1C3_6cycl oal kynyl ,
CO0. 6al ky1C3. 6heterocycl yl, NR6R7, CONR6RY?, NR6(CO) R7,
Q[ CO) R6, CO2R6, CORE, (802) NR6W NR6(S02) R7, SO2RS, 15

1 dogt
R §%@?l ﬁ& 1@&1612%%10%@ Cgéufb ﬁﬁi'o Of &«%hﬂk}éﬁm Cysalkynyl,

[ ar
aryGhe@adakyl) Ggacmlgaikxll C3 mclgdk @; 6 ){l@gqyk s sheterocyclyl,

NRggy %&ﬁ%%ﬁ%%gﬁé@@é# %%i) ﬁy%{ , NR¥ sboz)R7

SO, SORE) OFORibat sodk%dhmmrsamr@ (,alken}rm@ﬁsam;ynyig anymemaryl

R3 or R4 bst nt h th th
R e e b 3A5h 658 e PR Be blonaty
suﬂgg;u@gdqgmggﬂecorqﬁd}gmpt ionally substituted with one or

more D, R5 is | ndependently sel ected from hydrogen,

cyano, OR6, Cl_ 6a| kyl, C2-6al kenyl, C2.6al kynyl,

RZ%_aélal y i%rf\é %?ﬁtygetﬂe%%gpq% M%l&en cyc 11(:)rg,| (l)<er’1y veallyl,

C, (0kénal, Wlﬂﬁym,mlsmmh%ﬂﬂwamﬂﬁﬂmmo &liai @z opgiciliyl, Co.

saIO?“R%%w% 5 o el AP SRt o BBy PRI R

aRE 761§RR(EU3®T @I@@)w C@R_,Q%KW %@@g)ﬁR?Pﬂ oa*kS0,)R7, SO,RS,
Q0. 6a1 Ky oaI keny 6al ky
S%%y@ﬁ@dliyxd@ps h@amksymlc%l @Hﬁé& &z@@_&f@ﬁ@zmﬂ%ﬂ% Co-calkylaryl,

AU 20 SR 19 BB A

6c3fanoaﬂ@hyy bnd CRsaBal Gehsteroc3dylGRaytlad dppioyhlly ODstBaick yitrope or
CO 6a|ky|heteroary| CO_6al | cy1C3. 6cycl oal kyl
marpD; g5 kyl C3. 6cyc| oal kenyl ,

?@_, A&Mﬂi‘@@b&%ﬁ{sﬁw Bather v@@h B8 btovlshe (AEBaN&/ otk attached form
uo

romet hyl, difluoronethyl, trifluoronethyl,
a o tlimerdisterénylc rieg entieaplbnenbaianied with anews mosePhoxy, WO
2007/ 145571 PCT/ SE2007/ 000574 6 NR6R7, CONR6RY?,
NR6( CO R7, Q(CO R6, CO2R6, CORE, (802) NR6R7, NR6S02R7,

RREpen Sy, se1le80@ ROl 328 Ryanayidk eCmsaﬂ@ll,chIkSWIkyl

CZ@%@M%W TN W) S
gb{ b%n@@a;écsa@lbiﬂﬁyﬁ@h Co@k@mglﬁét@%gyclﬁc(ﬂ@l\@ékkleleRG
yl heterocyclyl may_be optional |

0@,&% SOTR By ot i B Cr ko, G saliolyt, Cagalkylaryl, o
salkylheteroaryl, Co_alkylCs.¢cycloalkyl, Co.galkylCs.scycloalkenyl, Co.salkylCs.
scycloalkynyl, Cy.¢alkylCs.¢heterocyclyl may be optionally substituted with one or more D;

D is independently selected from halogen, nitro, CN, ORS, C,alkyl, Cagalkenyl,
C.salkynyl, Co.¢alkylaryl, Co.¢alkylheteroaryl, Co.alkylCs.scycloalkyl, CosalkylCs.
scycloalkenyl, Co.salkylCs.scycloalkynyl, Cosalkylheterocyclyl, fluoromethyl,

difluoromethyl, triftuoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy,
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5 substituents independently selected from hal o,

nitro, cyano, OR6, Cl_6al kyl, fluoronethyl,
wdizbd7uaesomet hyl , trifl uoronethyl, fl uoromet hoxpCT/SE2007/000574

di f 1 uoronet hoxy and trifluoronethoxy; R6 and R7 are

i ndependently sel ected from hydrogen, Cl_6al kyl,

C2_6al kenyl, C2_6al kynyl, ¢0_6al kyl aryl,

C0 6a|ky|heteroary| (6] 6a|ky1C3 60yc|oalky|

CO0_6al ky1C3_ 6cyc|oalkeny|

NI ﬁ?@ﬁﬁ%&?ﬁfe‘F@%ﬂm””Nﬁ‘ SOpK”

SRS, SORS R@S@a& andf€1:RE rwﬁemlrmad&@zﬂkﬁ @ﬁdﬂﬂ@nﬁd@ salkynyl, Co.

IS RS VeI T gt .
6cﬁﬁﬁ]kyiayl2&r(?o.6alkfﬂ‘ﬁ9terol;ycﬂ?1 ot; ma%fbeacﬁ)u@nzflry%@b&ﬁ&@d Gvﬁthfi)ne or more

har maceut i cal aCCGEt |l e salt, sol vat or sal vat

Suwm&n@andep@mﬂ@fl%felect 1 halgeRi{ro] Wé%t@%n ﬁ@nllfsﬂeﬂuoromethyl
il e, RUROIRAA, SR ORRAR il PR AR el B Romethony:

of a compound of forrrula I in association wth

A RDAteanadsERenty SASERE FOnTyaER, C rRERiBvF saetomst
corsaklju@ﬁp& @bfsa]kﬁlﬂblﬂeﬂiatﬂ,%@sﬁﬂdyﬂgtsyy&éalmcﬁ alkQIR Iyl dalkenyl, Co.
contactln the BACE enzyne with a conpound of fornula
hCeYC}saaﬁ%erh

Cy- wv@/mqteéwwlyﬂstm@r%@tbﬂ» @Sgowmeﬁtya andyf

tnﬁﬁ&@ﬁk@,lgf preventing an AP-related 30 pathol ogy in
A patie t, conprising administering to the patient a

R’tahé B&pawttomelr ;iorm‘af 2ot 6 wembared haterasf/clic EEotanng bne or more

heteddm Se’e ﬁ7¢14 571 PCT/ SE2007/ 000574 7 The
ﬁFé%éW% i fFther provides a conpound

descri bed herein for use as a nedicanent. In one
aspect of the invention, there is provided a conpound
m5fl,28FAula |, wherein 5 A represents a 5, 6 or 7
n LB Moered. heterocycllc ring substituted with one or
moré R1;’ B represents phenyl, or a 5 or 6 menbered
IrﬁéibﬂamBonatlc ring optlonally substituted with one
gﬁh?re R2; C represents phenyl, or a 5 or 6 nenbered
N Pomatic ring optional |y substituted with

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 L

The present invention further provides methods of treating or preventing an AB-related
pathology in a patient, comprising administering to the patient a therapeutically effective

amount of a compound of formula I.
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one or nore R3; 10 Rl is independently selected from

hal ogen, cyano, nitro, OR6, C2-6al kenyl, C2_6al kynyl,
wanyir/4bet er oaryl, C3_6¢cycl oal kyl, C3_6c¢cycl oal RemgE2007/000574

C3_6cycl oal kynyl, C3_6heterocyclyl, NR6R7, CONR6R7,

NR6( CO R7, O(CO) R6, CO2R6, COR6, (S02)NR6R7,

NR6( S02) R7, SO02R6, SOR6, OSC2R6 and SO3R6 wherein

said C2-6al kenyl, C2_6al kynyl, aryl, heteroaryl,

C3_6cycl oal kyl C3_6¢cycl oal kenyl, C3_6c¢cycl oal kynyl, and

THor&REL 1BV QRYE Pfﬁ!r'theﬁ_ﬁﬁbvﬂf%s Qeémgaﬁlh@ésmﬂoéd ﬁ&@ﬁtfbf weed,

wi.th one or nore are each
medicssisahdent |y sel ect ed from hal ogen, cyano, nitro,
OR6, Cl1_6al kyl, C2-6al kenyl, C2_6al kynyl,
C0_6al kyl aryl, C0_6al kyl het eroaryl,
In 08¢ Geplektydf @ iGugmtionzthbylis provided Hadisyciud ob CxtalubAl, kaBkin

CO 6al kX S%Qh‘éé?l %Rﬁg%‘&) nyO 6al k¥l C3- 6het eor ocyclo%/el

b3
ngn il?%??’ﬁ@‘é’gééﬁé;ﬁm@%;%%;ﬁﬁﬁ% R

oneggr Bgrakl:aryl , ~ C0_6al kyl het er oar yl

C %;e@@l}t%i %% @1— of % 5 lo?? nlﬁ%ﬁib)% %@e@oaagmg gﬂtﬁ)ﬁali(yes% stituted with

Oné:@rﬁlat ;C3_6heterocyclyl may be optl onal I y

D,
3 B o e o (1 20 By
arsarleetabet@n hl'é“é’cyf:%myl B3 q@ycfailehr, CLedBRL AN %Fgéﬁet%fdagclyl
tional L hstitu th one or re
fo?%d t NyR @&x@ﬂ?@%ﬁ(ﬁ;&fr 698N, (S@g)a%R R (302)R7

C%_, o9 kylbﬁe%r oarét%ﬁy %ﬂg}%ﬁ(ﬁ %éﬁgyen@r ngak Yaryl %eteroaryl

C @ty cbmlkyy C@:a:ycloélkyn'ylp@j écycﬂyd]kynyl and C;. 6heterocycly1 may be oFtlonally

]%[ Eal k}ﬁ%CS 6C cI | kynyl, Q0_6al ky1C3_6het erocycly
E, S02R6 and SO3R6 wherein sai d

R*QL Gl 408 KRTMHI By HR) b,
160 SOR%{;T iyl ﬁlgtwgr oa?i %'SM&E)E}?(% 6eycl ¢ ollglyrka(PR Crealkyl,
CZ@jk@é(ll I&zﬁ@@y »ed-63 k@ﬂy@q saly e tareardlC8o.calkylCs. 60y01031ky1 Co.

S e N e R
CORR ms&wo)kbmseaﬂamaa&mw BSMYNRRY m@mw szRﬁ
so%g'ég{)gg fﬁ%‘@ @g' RAE yﬂéréégyggﬁ ﬁ?ﬁg%% sty o calleytaryl,

Co @k}ﬁh&t&j{;hﬂ%t@rﬁﬁlﬁng 6C}’%ﬁﬁ@1 gL ARIBS S RAENN; C,. salkylCs.
al kyl C3 YCl oal ke

603’@%?&@%(}1&13/ preCoalky (bahﬁyqqyyc qumyéw gyionalyemubsifeted th one or
mofrg pogonet hyl,  di fluoronethyl, trifluoromethyl,
{P\Rgor onet hoxy, di fl uor onet hoxy, trifl uoronet hoxy, 5

BONRBRTenNREYAeYer wilhGh) Roms GORRGH tKg9hbe attached form
e ol Sy R Ca B R pion G568 Rynyl . o
R is independently selected from hydrogen, cyano, OR®, C;. salkyl, Cy.¢alkenyl,
Ca.salkynyl, Cygalkylaryl, Cy.salkylheteroaryl, Co-salkylCs.¢cycloalkyl, CogalkylCs.
scycloalkenyl, Co.salkylCs.¢cycloalkynyl, Co-salkylCs.gheterocyclyl, CONR6R7, COZRG,
COR’, SO,R® and SO3R® wherein said C,.salkyl, C;.calkenyl, C;-salkynyl, Co.salkylaryl, Co.
salkylheteroaryl, Co.salkylCs_¢cycloalkyl, Co.salkylCs.¢cycloalkenyl, Co.salkylCs.
scycloalkynyl, Co.salkylCs.¢heterocyclyl may be optionally substituted with one or more D;
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6al kyl aryl, CO_6heteroaryl, C0.6al kyl C3_6cycl oal kyl ,
C0_6al ky1C3_6cycl oal kenyl, CO_6al kylC3_  6cycl oal kynyl
wonro@04&ak kyl het erocycl yl or may be opti onal | yPCT/SE2007/000574
substituted with one or nore substituents
i ndependent|ly selected fromhalo, nitro, cyano, ORG,
Cl_6al kyl, fluoronethyl, 10,difl uoronethyl,
trifluoronmethyl, fluoromet h%xy, di fl uor omet hoxy and
trifluoronmethoxy; R6 and RC are independently

D €GBy 1S LY BB aeh 0 N OR I EE Elent

- G608, Ky kdlid/ 169y O, ealk WiibteroblyL G2l kK YIC3 sEelonllys| Cogally1Cs.

Co 6al kyl 6cycl oal kynyl, 6al kyl het erocycl yl ,
oS TR I A UBRRED by Pl eI o HGHORRGY or
di %§ro%t1@m,%im0rgﬁl¥th§ﬂ%beﬁ{e,tﬁdiﬁl,r@iﬁu@roﬁfeth@xﬁ&ﬂﬂ%@ﬂlethoxy,

eterocyclic glng gontalnéng one or_ nore e;ergatoqs

NRER], SENRSRY /RI(NOIR, SHCE)R InEDRErGIR’, (S0 NR B o NRSORp,
; = 1.6 2 .3,
SO, SORE GOk apd somms, SrSlsisaidfy ANYLRE BREFIC, Aymyt, o

callpflargl, S}a.kﬁetdrbtﬁylﬁ @B.ga]lqllm_@yglbglky’l, a5 piof de‘cy?lb}ﬂkenyl,l Co-6alllky1C3_
invention, there is prqvided. a conpound o rmula |,

sosRBRETH oRCosalrIaasRp o Mo vp epaaAg Sy ef T Py more

subgifiﬁ?frl]tk ﬁdﬁ%ﬁ&d%ﬁﬁeﬁa??ed%onﬁ@ﬂ@, rﬁ@@,dogghd, @I@P@I.J&ﬁ(é/l,gfﬁlﬁﬁﬁﬁethyl,

e |nyent|on, here is provi a compount
diffuoramgtiayl triflupremethyl, Rordnsthoxyedidinaromethpxy epé triifhgramnahaxy;

h .
R 4B RO e e i P e Ao PO PR
Co pelioplingiE €, galkyihqaerony 1, @, iy i0y keycloalloph € galky1RG scyalvdlkeifyl, Co.

B SRR S LSS AR B 3ot s

triffdRdhahylagPect of the invention, there is provided a
sconp und’ of fornmula |, wherein mis 1 or 2. In
R andRhoey tegpther fooh ather ¢ mowhered heterogrglis ring oepiaifikpnepr more

y f I .Wherein B s represents phenyl,
het%%g%%g%%?%%ﬁgﬁwﬁ’e é’# gar omatic ring optionally

m=supsdi3;uted with one or nore R2. In another aspect of
the invention, there is provided a conpound of fornula

n50, lf&Fdin B
p=0,1,2o0r3;
q=0,1,2o0r3;

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

In another aspect of the invention, there is provided a compound of formula I, wherein A

represents a 6 membered heterocyclic ring substituted with one or more R’

In another aspect of the invention, there is provided a compound of formula I, wherein R
is independently selected from halogen, cyano, OR®, NR(CO)R’, CO,R®, NR%(SO,)R” and
SOR®.

In another aspect of the invention, there is provided a compound of formula I, wherein RS

and R’ are independently selected from hydrogen and C;.salkyl.
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represents phenyl, nis 1, and wherein R2 represents

OR6. 10 In another aspect of the invention, there is
worevildedia conpound of formula I, wherein B PCT/SE2007/000574

represents a 6 nmenbered heteroaromatic ring and n n is

0. In another aspect of the invention, there is

provi ded a conpound of fornyla |, wherein C 15

represents phenyl or a 6 nehbered heteroaromatic ring

optionally substituted with one or nore R3. In

h t. fhe.invention, t S | : .

tn B0 Bl R T e Pl e b Rl A i m s
losDbstituted with one or two R3, wherein R3 is

i ndependently selected 20 from hal ogen and ORG,

wherein R6 is Cl.6alkyl. In another aspect of the
In AdOVIRA bifRBs ofitheMmPerdtRn e ifEdvRles @ TRABAhAYT fo@tulil &hkrein B

wherein C represents a 6 nenbered heteroaromatiC ring
repogseits phgriyls os albsnémbareschejgrodromatic g oplinaplly srbsgtedgvith one or
nujnﬂgpendently sel ected from hal ogen and OR6, wherein

B6"i's Cl. 6al kyl. 25 In another aspect of the

invention, there is provided a conpound of formula I

wherein g is 0. In apother aspect of the jnventjon, .
In gnptheg asnectpfdhs %al@nc@ﬁrﬁdﬂmvsfgg 6 oPREPinY of figftia . ¥ hegsin B
rep?&eh@ phAA, Q08 1, andRyitPAr R dRdsbnt® ORSSE2007/ 000574 10

n anot hér aspect of the invention, there is provided

a compound of formula I, wherein A represents a 6
In 5@0‘&?& rﬁ%pqacgcﬁttﬁé &%Xrﬁlo' CthtieNd 1‘%[&}91%{1 'atcgltngguﬁ’& n%f*for%ﬁa P'wherein B
nore ; represenPS pheﬁyl, or a nenber ed

repieknts a®rmaembédred hétergaropiaiioriag hiwd sulks@.i t ut ed with one or
nore R2; C represents phenyl, or a 6 nenbered
het eroaromatic ring optionally substituted with one or
In 2ndiRr @siR3i offtte InventRemerds gfngeﬁ alcempBehd dfFBniAL DeRrein C
cyano, OR6, NR6(CO)R7, CO2R6, NR6( S02) R7 and.SOﬁRG;
represenis #hewwy ene h memberaddeissondemetioringoniiondly subgifpted with one or
nxggg@gen, and OR6; R5 is hydrogen; R6 and R7 are
I hdependently sel ected from hydrogen and Cl_6al kyl ; m
is 1 or 2; nisOorl;pisO,lor2;andgis0. 10 In another

In gm?optﬁq%:aﬂ%{c\é&r the iﬂ%\é&gn;&%r’e its greoeredeldSé cgrrn?)\cglllrgde c()jf fgrrr(l:quEQV rgegein C
represents phenyl, substituted with one or two R®, wherein R is independently selected
from halogen and OR®, wherein R® is C.salkyl.

In another aspect of the invention, there is provided a compound of formula I, wherein C
represents a 6 membered heteroaromatic ring optionally substituted with one R®, wherein

R3is independently selected from halogen and ORG, wherein R® is Cisalkyl.

In another aspect of the invention, there is provided a compound of formula I, wherein q is
0.

In another aspect of the invention, there is provided a compound of formula I, wherein R

is hydrogen.
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represents a 6 nmenbered heterocyclic ring substituted
wWth one or nore RL; B represents phenyl, or a 6
woenansdi het eroaromatic ring optionally subst PCOSEZD07/000574
with one or nore R2; C represents phenyl, or a 6
menbered heteroaromatic ring optionally substituted
with one or 1s nore R3; Rl ?15 hal ogen; R2 is
i ndependently sel ected from hal ogen, OR6, Cl_6al kyl
and CONR6R7; R3 is |ndependently sel ected from
In QﬁJﬂ%m R eébcéllﬂgatﬁﬁveﬂ%n tgelﬁ,f}és ﬁ%@{afd ang IH%de?&%ﬂxlazﬁ@vh@fé% A
repafrsdgls s@onelnbezeﬂ hateragywtit eing a‘ﬂqsatutedo.iflth e ormwen ' OB represents

ph%nalﬁ,&‘) Iésdn %‘él?e%edjheger?%‘%o ahe %}Qg ﬂ]?% ! @Y %%gﬁg,l}edémal one or more R% C
reprasknts ﬁh‘ﬁﬂd 158 b [Bavetpbeaheterdarofti1yths biptioaaly substifited, ith one or

t et y ahydroi m dazo[ 1, 5-a] pyri m di n-6-anine 2.0 acetat e,
In%ﬁ?d N%thoxyphenyl) 3- (et hyl sul fonyl ) - 8- (3- pyri m di n-

R'% ﬁﬂhﬁﬁﬁ sglegtecf' rgmzﬁlﬁgen Gyano OR® NR n(]COQR7 COzR6 NR6(SOZ)R7

tetr m azo m di n- 6- a
andSAuR ] nB Snct R’ ¢a6h art mﬂﬁp@ndﬁnﬂp lvelngtbd Boml h)alo&elq zandé)R?DRﬁqsh

hy(gryg : m Fﬂq é grglmc}epen(ﬁzn‘}f ectéH gom %yérogén and (ial].@lkyl; mis 1 or2;
n 160 A1l ;10is §; ( 4r esdibx@henyl ) - 8- (3- pyri mi di n-5-yl phenyl)

-2,3,4,8-tetrahydroi m dazo[ 1,5- a]pyrimdin-3-ol; 30
8- (3 5' - Di chl or obi phenyl - 3-yl ) - 3- met hoxy- 8- ( 4- net hoxy

ag et & the BivedtRh! @B%dS ?ﬂo@ld@éé%oﬁn dund>off8dmula I, wherein A
pyrl m cF | n-6-am ne: WD 20077145571 PCII)'/ SE2007/ 000574

reptdsents a 6 membered heterocychc ring substituted with one or more R'; B represents
ph%rsyvg)tr ) % fo rgbegef*d m%ér %XXBP %gd ttongﬁy Bs hﬁe%l with 01}/6 rﬁleoqg R% C

rep]:es'éntabhwy!l o d%ﬁn&n‘&femhhteroaromatlc ring optionally substituted with one or
ggn no-8-(3',5" -di chl orobi phenyl - 3-yl ) - 8- (4- net hoxyph
mMeERH>) - 2, 3, 4, 8- t et rahydroi m dazo |

R! 49 lgai@éeﬁ}’ﬁz 1@ﬁeg&d%nﬁ§a§e@&wdtﬂdﬂl ﬁaloéen OR®, Cy. 5a1ky1 and CONRR’;
Am no- 8- di chl oroblphen¥ yl)>8-(4 hoxyph

R’ eemgadypegd@t]g sglect@@frpmmaﬂ]ggn ﬁmdj@Bo,[R 1s halogen R’ is hydrogen R® and

R Gt Ealharh % % SRR i e 8097 §- 6 (4- met hox
4, 5

yphenyl) -2, 3, 4, 8- tetrahydro ||n|dazo [ 1,
- al pyr et.am d

In FE AFRORER0R 7 Elon eGP rgmp e of Sl htidox
coﬁﬁp&ﬁﬁ)ﬂ}nZ 3,4, 8 10

t et rahydr oi m dazo[ 1, 5-a] pyri mdi n-3-yl ] met hanesul f onam
8-(B'efe-Dichlorobiphenyl-3-yD)- 8- -(4-methoxyphenyl)-3-(methylsulfonyl)-2,3,4,8-
tetrahydroimidazo[1,5-a]pyrimidin-6-amine 2.0 acetate;
8-(4-Methoxyphenyl)-3-(methylsulfonyl)-8-(3-pyrimidin-5-ylphenyl)-2,3,4,8-
tetrahydroimidazo[1,5-a]pyrimidin-6-amine 2.0 acetate;
6-Amino-8-(3',5'-dichlorobiphenyl-3-yl)-8-(4-methoxyphenyl)-2,3,4,8-
tetrahydroimidazo[1,5-a]pyrimidin-3-ol;
6-Amino-8-(4-methoxyphenyl)-8-(3-pyrimidin-5-ylphenyl)-2,3,4,8-tetrahydroimidazo[1,5-
aJpyrimidin-3-ol;
8-(3',5'-Dichlorobiphenyl-3-yl)-3-methoxy-8-(4-methoxyphenyl)-2,3,4,8-
tetrahydroimidazo[1,5-a]pyrimidin-6-amine;
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(4S) - 6-am no-8-(3',5' -di chl orobi phenyl -3-yl)-8-(4-nmeth
oxyphenyl)-2, 3,4, 8-

woebw7ahydi oi m dazo[ 1, 5- a] pyri m di ne- 4- car boxyl PCTAE207/000574
8- (3,5 -Dichl orobi phenyl -3-yl)-3,3-difluoro-8-(4-neth
oxyphenyl) -2, 3, 4, 8-
tetrahydr0|n1dazo[1 5- a]pyrip1d|n 6-am ne 0.75
acetate; 15

3,3-Difl uoro 8- (4- met hoxyphenyl ) - 8- (3 pyri m di n-5-yl ph
I
N P s & i YRR 6 7s
tetraliﬁi:ralhﬁdazo[l 5-a]pyrimidin-6-amine;
6 AIS}WBT%e{%/g ?J@ﬂ%oﬁégenrg‘i ho>3yé)lzf rr%ltl?o_xyp enyl?yzrg 49 k! n-3

tetlraﬁ}‘(fréilﬁ}iga{z%gl' Ay ﬁﬁ{léan%%fb\bhitfﬂed' n-6-amne 0.75
acet at e; | uor o- 8- (4- net oxyphenyzgzzﬁ [3

-Ar@morﬁet%@'x@@y@nobxpherwl-?v;Ml)r /émﬁltlioxzp@n
tetrgﬁyé({rgltrﬁé azo ﬁ)yﬂl%dlge %1091% 'ngu%cnd 6-am ne 0.75

N—[&a’inlﬁb-fSL(GQS‘-@hcﬂﬁdrablﬁ]?enﬁ/l Bol)ep-indihox Fphehy pASHSE - 8- (4- m

tet‘tagl"f’%‘yhen{lrn)’ Glf%‘ﬂdl@' a}'lﬂ?fﬁaml‘éﬁ’ n- 6-am ne 0. 75

N-RC&@1es-(B 58dichlorobiphenyl-3-y1)-8-(4-methoxyphenyl)-2,3,4,8-
[%(E:) fl uorc() [1§ E)ISO R eIrl1y }E)y)/rl(dlr% yPg pr}{e)nyl ]-8-pyridi
tetnahsddlyimlgaz@[w@}pytr@ndlaﬁy mﬁthﬁreﬁalzléqnaml

Sy BhBR BT Y GoAEhaS 358 &fawﬁ%mne%% 2315 8 pyri

tetﬂh?drénMHaz&[BS&]p&nmldme 4- carboxyhc acid;

8- éeéTDd‘f oro 1pr11]eny?230}L15l3§ cﬁ hl?(Yl‘ Sr?4-me oxypm:nyef) 9 3 458

tetf’ah?ar@hﬁlti%[pss%%ﬁ;%mlaﬁm&ﬁné O-75edcb@tey bi phenyl - 3-yl) -8-p
3% Etﬂl@kgr&ﬂ&mﬁtmmlg@yb -SaPrprinsiiar hylphemihe 3 6.%5
tet%?lg(ﬁ%&%dﬁzéﬂj? él-hz}?n-ugllnu 6amm§ 072 %Cﬁtgg(eybl phenyl - 3-yl)-8-p
3,3yDifttioro-8-(YmeZhcXygheyBB-(3-pyridin-3-ylphenyl)-2,3,4,8-

tetléigt A a%nélﬂgzool[{nS—a pzyO ]id1?1-6a Lrg}/ Or%d Icgta'?e amine 0.75

3, ﬁD?ﬂdB&é hl{@rnoeﬂﬁm{ygh&l?r)fg BO(fSQHé‘thb;@g)S}ném}d yhRRayl D84 Byr |

di n-4- et rahydr oi m'dazo[
tetmhsdra]rmiazqﬁi,éTa&m@umdinrfea%@th%Seacem 2007/ 145571

/
3 R o o A IR P PP YA .y
tettahPdidindidBzd] &6 vadpwyrthiidinrd-elmire (. 751acbtatea] pyri m di n- 6- am ne

3 BD R ORGP A DB SPGBV St howyp
tet{hﬁ?&'ﬂo)miaaz"o[ff,ﬁ-cﬁpyrlmldln- -amine acetate;

rahydr oi m dazo[ 1, 5-a r|md|n -amne 1.5 acetate;
3,3 Rifluwro-8-[3-(2- ﬂuoropyrldln 3-y1§)phenyl] 8—pyr1d1n— -y1-2,3.,4,8-

ri mdin-5-yl phenyl
tetféhghléﬂﬁﬁgﬁg %ﬁ{g%@m@ )zﬂg)[o-i’ﬁ%ééf |6y:r| m Ioll n- 6yapm ney
3, %Diflmee B4R eflucs-5amtthexytigizeyled-yB- &epwrdm&éedrﬂl.kﬁhti-l y

tet%%gf oii-rﬁll laz%[f'gl t]pyrlmldvag-gm?nre 0S g ace a?e of a salt thereof.

3,3-Difluoro-8-(2'-fluoro-3'-methoxybiphenyl-3-yl)-8-pyridin-4-yl-2,3,4,8-
tetrahydroimidazo[1,5-a]pyrimidin-6-amine 0.75 acetate;
3,3-Difluoro-8-[3-(5-fluoropyridin-3-yl)phenyl]-8-pyridin-4-y1-2,3,4,8-

tetrahydroimidazo[1,5-a]pyrimidin-6-amine acetate;
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I n anot her aspect of the invention, there is provided
a conpound of fornmula I, said 10 conpound bei ng:

W@ 28070uf3700r 0- 8- ( 3-f | uor opyri di n-4-yl) - 8-[ 3- ( 2PErSBLOPY0S74
ridin-3-yl)phenyl]-2,3,4, 8- tetrahydroi m dazo[
1, 5-a] pyri mdi n-6-am ne;
3,3-Di fl uoro-8-(3- fluoropyrlgln 4-yl)-8-(3-pyrimdin-5
-yl phenyl) -2, 3, 4, 8- tetrahyér0|n1dazo [ 1,
5-a] pyri m di n- 6- anlne 15 3-

e

alpyinkidit-Greming| IRSrecatategle;  4-

34 BoRu s fén%?&f%ﬁ% {95 SRYGH Y £ 3 Y1) pheny!

tetﬂahgdl@lrﬁﬁdﬁidﬂ gl ﬁnmhﬁl-dﬂaﬁh@ Iehdekdiana ani de;
f| uoro- 8- 3- (5 or o- 2- quoroPyrldln

3- Fl}m@_ éb%—mg’;hﬁxyphynylh&ﬁzpyrlgnchg-S-ylpheny 2,3,4 8—tetrahydr)o?rp11dazo[1 5-
a]@%%@?ﬁﬁﬁﬂyﬂ%&a}e 5-a] pyri m di n-6-anm ne acet at e;

uor o- 8- pyri di n-4-yl -8-(3-pyrimdin-5-yl phenyl)
as a;e8 bdsebor tagthnmime cutimally dazpfable s8lt, salvpterar soldatn-oba satf thereof.
acetate; 3,3-Difluoro-8-[4-fluoro-3-(2-fluoropyridin-3
-yl)phenyl]-8-pyridin-4-yl-2,3,4, 8-

Intaﬁ&th@fmﬁ?@c@ bk da2Rfick, Hread i@)pfdvﬁﬂddl atofpathd6f RERIBT &aid25
3,3-Difl uoro-8-(2", 6-difluoro-3'-nmethoxybi phenyl - 3- yl)

COHWDE}MPQH@&% 4-y1-2, 3 4, 8- tetrahydroinidazo|
3 31Dgﬂ‘§r‘?l u(g :%Bg@ﬁlga%m g? @%g(?%‘lﬁr?pﬁgglfﬁyw%?eﬁ yl‘o] 2y% 4)1 Shen
tetydhlyd ®impidarafil H-afpyrimidin3¢-4mit®; t et r ahydr oi m dazo|

5= i,m di n- 6-anj 0.,5 ate;
s SO PR a R R L s R PB4 ) pheny
teﬂrﬁhggroﬁlﬁnﬁﬁé[lﬂ BXdfp iy aphenyl ) 30

48tetrahy r0|mdazo[15a{oyr|md|n 6- am ne
Amipe:3,3-difluoro-8-[3-(2 fluoropyridin-3-yi)phenyl]-2,3,4, 8-

tetiahﬁedB oxy?g‘i’s%g%% rﬁlﬁlﬂpé ?, PN dfibdzande) Pheny! ) - 8- (
4-2%- Mn@%ﬁedlﬂad’wd?f Bf(ﬂ‘rﬂimmmdﬁl—&b'byluenweﬂ H48- ani ne

et at 7/ 14557 0 00574, 13
tev?%gdﬁug d@%}% SRS %—gﬁ% g}%%%% FP1%;i n-3-y1 ) phen
3,340 1o 4= M%M&o&-ﬂuoropyndm— g/l)pheny idin-4-y1-2,3,4,8-

rrethylphenyl) 2,3,4,8-tetrahydroi m azolSa]pyHmdl
temale(dw*d@zo[éﬁoa]pynmldm@ -amine dcetate;

3 ?-g?ﬂ@i&-stﬂfiﬂgéwﬁgf(@-p%hﬁﬂﬁbspml?&m:z% X %)t&%%}olmﬁlam{[,s-
a]pmmldhy@-amunﬂadatzmg 1, 5-a] pyri m di n-6-ani ne acetate;
3,@-@1@% %3,4*3 %)?Q/-g (%%Iggpog)rygg nt%J-t %l&ls S?p%r%f‘(aipr} i 5 35492% t
tetrahydroimidazo[1,5-a]pyrimidin-6-amine acetate;
3,3-Difluoro-8-(2',6-difluoro-3'-methoxybiphenyl-3-y1)-8-pyridin-4-y1-2,3,4,8-

tetrahydroimidazo[1,5-a]pyrimidin-6-amine acetate;
3,3-Difluoro-8-[4-fluoro-3-(5-methoxypyridin-3-yl)pheny!]-8-pyridin-4-yl-2,3,4,8-
tetrahydroimidazo[1,5-a]pyrimidin-6-amine 0.5 acetate;
3,3-Difluoro-8-(4-fluoro-3-(2-fluoropyridin-3-yl)phenyl)-8-(4-methoxy-3-methylphenyl)-
2,3,4,8-tetrahydroimidazo[ 1,5-a]pyrimidin-6-amine acetate;
3,3-Difluoro-8-(4-fluoro-3-(pyrimidin-5-yl)phenyl)-8-(4-methoxy-3-methylphenyl)-
2,3,4,8-tetrahydroimidazo[1,5-a]pyrimidin-6-amine acetate;
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I n anot her aspect of the invention, there is provided

a conpound of fornmula I, said conpound bei ng:
wO-200m1as578- ( 4- met hoxyphenyl ) - 8- ( 3- pyri m di n- 5- pCOISEZOPIN00574

-2,3,4, 8-tetrahydroi mdazo[ 1,5- 10

a] pyrimdine-3-carbonitrile;

6- Am no- 8- (4 nmet hoxyphenyl ) - §+nethyl 8- (3-pyrimdin-5-

-yl phenyl ) -2, 3, 4, 8-

tetrahydr0|n1dazo[1,5-a]pyr|n1d|ne-3-carboxan1de' and

BB AL ot |

meﬂ;y&plm}lplyﬂg3;4,I4tetfaﬁy&ﬂojrﬂ1deio@nisdquyﬂrmdms6 amfrre;emd)ase or a

R e R R e A T ey

tetfaﬁy&oﬁﬁlﬁaﬂpgsrqulgyrﬁﬁaﬁlt@mﬁl@%g&egeomst ric isoneric
centres (E- i somers) dit is to be

as g fige b%ﬁ%’é@ pharmaceisailygasaptelln selh colivpia o5 saivaie pf a salicthereof.
optical isonmers, enantioiners, diastereoisoners,
at ropi soners and geonetric isoners. 20 The present
In mmotleertaspmet ofthainysntion, thee i pevifed a@ompoundiSofdbrnfivds Mshid |
as hereinbefore defined as well as to the salts
COPRY M&Salts for use in pharmaceutical conpositions
6-Mdniro- @m-nﬁth@km@ﬁyl?malﬂgﬁnﬁ&ﬁsg;c@mngl)%i,h %»ftet?élﬁ/dﬂﬁlﬂﬁfazo[l 5-
salts may be usefu he production of
alpyspdinadscaptonitsieul a 1. 25 It is to be under st ood t hat

o P P MR Vb 24 R R s S 23105

tetﬁbm]mumda;zocbf Std]mrmmdmaﬂl—@rbmm@eamhed as rredl carrent S.

ARG gy i) b R4 e BTDUR 4 R Lept abl

te@ay&@llnlda@pt S1pyRindtinl yNacéRmnhygr ol ysabl e pr ecursors
t hereof, for use as nedi canents. | n sone

as 9 (99 basems 3 phmpcatwallyyacepsshis salt s0lvpts o scrhéfﬁ@ of a galigthereof.

present invention provides conpounds described here in
for use as as nedicanents for treating or preventing
Some cAmPounrels af ﬁdnmhthnhwhgyc Stel‘eogemie céntres hed/or geometric isomeric

co AP 2 St It & (ke el Skins BuyPafonappppeses all

sudh\ptioMatdiers, RAARDnic, ?ell&t@t@fe%t%bﬁikrshﬁf’ﬁiﬁsfok}%nd e&n@@fc‘@fmers
associated with 5 cogni tive inpalrnent,

cognitive inpairnent”), Al zheiner D sease, nenDry

Thi?lsﬁ%ent %\Ieﬁ &ﬁ fé‘ihtéé% it}féi dse BY n@éﬁgg?@ﬁgﬁhﬁg Tgs }%rgllﬁbefore defined

I sease, nheuro
as well as to the salts thereof. Salts for use 1n pharmaceutical compositions will be

pharmaceutically acceptable salts, but other salts may be useful in the production of the

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
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associ ated with Al zhei ner di sease, denentia of m xed
vascul ar origin, denentia of degenerative origin,
wonres7siesi7h e denentia, senile denmentia, denenti RCT/SE2007/000574
associated with Parkinson's disease, progressive
supranucl ear pal sy or cortical basal degeneration. 10
I n sonme enbodi nents, the prgsent i nvention provides
use of conpounds of formula'I or pharmaceutically
acceptable salts, tautonmers or in vivo- hydr ol ysabl e
em%% bR 0fhe p%eggl{t entid owag fuﬁ&g dh%re in for use as as
i cament 'Tor the treatnent prop y
med{c3ments fracbatippohmbeyiiesan Aﬁ-rslatm pﬁﬂnbtogyr Ixesrdnmlﬁuffﬁﬁt s,

he A(3-relate t hol oqi.e |ncluesuc as 1.
el e S oIS Dapas it & PEnyloR sRgtopathy.
cefelnﬁl irﬁﬁloid(hngﬁipﬁthﬁl aieréilﬁfyﬂy%eﬂabreﬁ ASnERRdgRYa d@&ﬁ@ldds‘é&ﬁa)fed with

cerebral henorrhage, disorders associated with
COgIA{ES 1ff}P9€memn%{5?Ir(n%H@ cogletew igpaigyentiy Alzhieimerdisease, Memory
losg a?%}rltso ogigit'é&ﬁﬂ?tog{gﬁgs'r?& éh[Aéi)nglt%f Eﬁéag%?ggﬁa?%aeratmn
assw:lahd Nlﬂlh‘éllzhameddlsmes elr:memtewfoﬂagdammlar aiginsdandniib o

seases su S zhei.mer di sease or denent] a 20

degnbidifh 3R RRTE Bhelid Sl Temtn iy eRepagemered v
Pailiris@h’S dispése; Hi0piek v kopRitdldar paR ol Sortiti R Hégeﬁ&gtlon

denenti a associ ated wth Parkinson's di sease,

progressi ve supranucl ear palsy or cort| cal basal

gﬁ&e,gﬂg \ t

i nvent |d;)atrﬂﬂﬂ%{r%Sc')\fllll elg&gplﬁgg[ﬁﬁg %p(?er%r?is It ngp%ﬁﬁ Off?rmul?lor
phargagnGEaltormoeritatln splis oattambisiy i Weo-BAGEIysatilh precasons thenebf, in

[e ent i nve i ., BACE
thePharh B RS PR oatefFn ey B P o e AR of hpetatea
path@lﬁgﬂedeIn%nieMl@bﬂeﬁﬁodlﬂieﬁts thie rIA[BJreﬂﬂe@ g)ﬁﬁolbgleﬁ #Rlude such as
production of amylojd-(3-protein

DOWHﬁ SYRIEGHE, a@ﬁlt@nmedowwp hynsush %b‘st nof imitgd to geeebral amyloid
|

o B SR Lo RS el M eR st Lkl

impaimnenb soi asi o noiflintiRddo M P “tnild wegtities @gfairent”), Mdeltkimer

seases Di seas
Digk s RRD R cion G e riaty B et b ALz g lissases
neﬁéc&@bﬁ&ﬂlon&ﬁﬂk@’cemﬂpﬂi‘i&a@@ sicRhs AlzBein®k ais64ke or dementia
{ hS{‘Eogl es such as Downs, WO 2007/ 145571
D50t 0DYEEPd vaseyler i‘@@%’@&%ﬂl}@wlglfb prerssnily dempentia, senile
de‘ﬁéc o e RO s R RPN SRl priRbsche b Bt palsy
or deetigal brsabdsgenirationder s associ ated with cognitive
i mpai rment, such as but not |limted to MO ("mld
cognitive i npai rment”), Al zhei mer Di sease, nenory
In doaesemimidingdiitd, dit redehiCinvensipiptovides 8 95@tdddraehibiihh activity of

hei di sease,
BA compr1r1F§1rng contact?ng the BACE with a compound of the present invention. BACE

is thought to represent the major B-secretase activity, and is considered to be the rate-

limiting step in the 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 A and portions thereof. Because the deposition of AB 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
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S neur odegenerati on associated with di seases such as

Al zhei ner di sease or denentia including denentia of
woizeed4ssascul ar and degenerative origin, pre-seqariSg2007/000574

denentia, senile denmentia and demantla"'aﬁtiisfbé'i!laﬂé‘h('il““"*”‘g

wi th Parkinson's di sease, progressive supranucl ear

pal sy or cortical basal deggneration. 10 In sone

enbodi ments, the present invention provides a nethod

for the treatnent of A(3- rel ated pathol ogi es such as

nd - a ' ' h_a ut

syn%?mé Fn&é}? gmgfn?d S5 éa%lya%h % ﬁ qg)g §if %{1) g%/%eﬁgblfgl amy%mg
angiepakly, hafeditagcelebal héiﬁmiralgaamxdeds snodaed with sogiidved

wiith cognitive inpajr as Jhut.not limted to
impatment, SR a3 At 111%6 ‘51 ¢ H%‘Htwgmtw m%‘anwb; Alghgiger
Difease) Erién{o?? foss, Attt AlYh! (fé‘f‘lcfl?l ?}frhﬁbﬁls 2% OBLRA RSSO AELHscadd

w th Al zhel ner di sease, neur odegenerati on associ at ed
newioti¢gedérgbersassoiaiehwith dinkaskesushes dizhetess dmeasstewénmmatla
B e T D R e S
dethemdndaleABB1CAs8dGaledvivith PRikidsbirs disessediprdg@ssve supranuclear palsy

prongPS|ve supr.anucl ear pal sy or cortical basa
or grgedl dpsal degenei@fifor i si ng administering to a mamal

(i ncluding human) a therapeutically effective anount

of a conpound of .-fornmula 20 |, or a pharnaceutically
In seroepmbdyliments, the presant oveRticorprovides a/pethgd faythestadsitpent of AP-

B B T R FUPPSRER By PRI o
lintikdad eeiehsral dmyloidiaggiopathi, Iﬂfbdﬁawrba‘,siebm ﬂérﬁ{mh@’ﬂddmorders
S u n

SR an%'@ glgﬁ%%n&f?ﬁ?h%s %QPQHP‘F%‘Q%\ZQHEHF% Cogniive

1mBﬁFfHérft’|’)aQ§zheﬁirhe‘f Piglass nﬁ%ﬁ%ﬂo@é %ﬂeﬂMoh"@ieﬁ&g Wrﬁﬁtyﬁs associated
al r nrent such as but not limted

w1 lzh@médlsq:asggqepwépgenyratlm a95edinted Wmlg]mgsé@s sm@mg pA}lzhelmer
{. f
i B A 088 U Bl D TR T BRI iherdiy g, re-
seilesiearata, semh: di:ﬁleﬁhzhlﬁi dmfentlad assedsted ovithdarkgndonss disease,
i ncl udi ng depentia of m x cular and degenerat.ive
PIQEIPS§IV SUPRICHST BRRY PreCOH‘é‘ﬁ‘*E]?ﬁSP legensation, CRIRITENSAAgHRstering to
a HAARAL R I ASHORIn¥nGd Méﬂ%uf@[l? 'eﬂ‘é&ﬁfe%n{&lﬁﬁﬁsaeoompound of formula

progressi ve supranucl ear pal Sy or cortical basa
I, gegphrsmaeduinalborepentailespliatitrionios oo vivp-hysirelysable precursor
1h%9q;/145571 PCT/ SE2007/ 000574 16 manmal (i ncl udi ng
unan) a therapeutically effective anount of a
compound of formula I or a pharmaceutically

acce e sa tautoner.or in_ vivo rolysable. .
In B DR BOHGon b fh BIFREHE R GHEPIRP oY e Db G P ADEHPTLAF AB-
relpfe@ hifl Fﬁs B%hrh@ (Ibo(%fns G RRbME EnPp-aRyRIE Eﬁglgﬁthy'is such as but not

A(3-rel a pat hol ogi es such_as Downs s rone and
hn@tedﬁg pQ;pl@ra]am@ylgl}g@pg@patbybdﬁrealgaly@prebral hemorrhage disorders

associated with cognitive impairment, such as but not limited to MCI (“mild 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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not limted to cerebral anyloid angi opathy, hereditary

cerebral henorrhage, disorders associated with
woQTiius3ze i npai rnment, such as but not |im tedPCo/SEEI07/000574

("mld cognitive inpairment”), Alzheiner D sease,

menory | oss, attention deficit synptons associ at ed

with Al zhei mer di sease, neurgdegeneration associated

wi th di seases such as Al zheinmer 10 di sease or denentia

i ncluding dementia of mxed vascular and degener ative

mffn® ol G BE) o Bl FRRBIP rBERE ol B0 of formuta 1
or yarpihgmms siticelly aqeepiable k&g taupahes\or & vzc&)-hydrobilsaﬂiaﬁl&bursors.

degeneration by adm nistering to a manmal (including

human) a conpound of formula | or a pharmaceutically

In 36166 BlnB&ifient8 &hé prebéhid i BREondroviBes/d MOthBY 8f Réa9a Bt freventing
Algr ecur sors d a cognitive and/ or menory enhancing is

%a}t?s speh anRawes g desieaang B- myimd;angwmathm sugh as but
I \

A S B AT A A s

as{deetddnyith eognitRaimapyinagnt, slubh/ asshhuit go lnmte(cEnMGhQ“mﬂdamghmee

Cognex nd. menant i ne nda, Axur Ebi xa)
R AT s fistncpt BSe AkeitpSErD AT isedigted
w1ﬂ’ﬁAfiﬁ§inféf disée@;é‘tﬂeﬁﬂ)dg%o 2BY e stbcﬂgted i di&laé% @Qch as Alzheimer
_pat hol ogi es such wns syndrone and (3-anyl oi d
diseatsi o et inelafing dementia of @nlmd Yésewer and d@m@mb origin, pre-
seflfB/dclcfli@ ki RRRHMria AR RHhAA Yss5EEER Wi PIAIRILIANGase,
i sor ders  assocl at ed W cognitive I npairnent,
pregressive smoenidlenr pasly drocokfitial ’()ésal de@emgmnthy\admlmstenng to a

[ ir t" Al zhei nmer ase 0SS,
PR g (G R ] @ SYMBRGHST SOTOMA L PraaagRRgeally acoeptable
salf) t@lt6inBEdr iAl v HBAFErolREBIE PRRERHRMAY h @DgAEROAIIA Abri¥r Bohancing

di seases such as Al'zhei mer di sease or denentia
agPHcLomiing ABMSRG 4o, Mmey eob%mgaageﬁﬁ andiehpbine pyerpsee

[
it oS pu B e Rl (ABBUE e AT By o
quadzglb)g sivastignsng(Eanieo), ¢aring eﬂ:@nen)randomdrmmhe @éanmdnda, Axura or
E eneration by adm nistering to a manmmal (including
n) a conpound of forrmula | or a pharnaceutically

acceptable 30 salt, tautoner or in vivo-hydrol ysable
precursors thereof wherein constituent nmenbers are
In sora¢, pgherliments; the pigpeit Hnveriisin nievides aamgibed phitseasing er prsvenitng

AR IR 00 R M i anciopaoy, sysh g o

noitA hmged ilocmrqbrab ‘aitnﬁmmg:maﬂxyghﬂéduamedrebrgl lemoprheges disbrigrs
3-

st BRI EnBRE A RS s B ar MR N i Samitive

1mﬁaﬁﬁ&ft’@| Amﬂnwr thiag, aRatobylosd) aft@fioh Aedicit §nBib@Y associated
enor rhage, di sor ders associated with cogni'tive

W‘F%]éhffl’ﬁf’éh‘{hsea%élﬁurz‘i@eg?a?faﬂ%‘t agspGipted with disemes gualas ghlzheimer
&R UhMEntia 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 by administering to a
mammal (including human) a compound of formula I or a pharmaceutically acceptable
salt, tautomer or ir vivo-hydrolysable precursors thereof wherein constituent members are

provided herein, and a choline esterase inhibitor or anti-inflammatory agent.
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5 inmpairnment”), Alzheinmer D sease, nmenory | oss,

attention deficit synptons associated wth Al zhei ner
wdi2e@agss71 neur odegener ati on associ ated with di BeaSE07/000574

such as Al zhei nmer disease or denentia including

denentia of m xed vascul ar and degenerative origin,

pre- senile denentia, senilie denentia and denenti a

associ ated with Parkinson's di sease, progressive

supranucl ear pal sy or cortical basal degeneration, or

In s?{g%,{ 8@& h(ﬁ)égggtggtﬁg ﬁ?es ot ol c%r O(qg{ruiesoa[ m{éﬁieg bf i‘r@eﬂmg ©r ﬁfe‘vgﬁglg

erlng |nC ud I Ng uman
Ap-gelatedpanslogieofuch ke Dpwas gmﬂrdﬂm/zmdtﬂ -gnylodl agiopethyi quah as but

anti psychoti c agent ant i hot |
not s SRS EOR iRl e B PR e
assc%}/ ARELX R cogﬁﬁWeHhmEﬁ@tﬁ@ﬂtesuEH% Kﬁtn@ﬂluﬂﬁed%ﬂ mct Yﬁmﬂd cogmtlve

speridone eted as Risperdal), etiap
lmp@mmktél édzlmgn@éﬁlgqa@g myemary s, Httaeii %gpgaptggls associated

w1ﬂﬁkgzﬁ§r L ?%S)e%eg (r)x e«%d%géh%{a%%ﬁ ra&%%t:gféd%tﬂ il e%‘égq)%ﬁ asoSheimer

mar k yax In sone
dlseﬁﬁ@@dle[’f%ﬁt@ inctudéngrdementia of mixadreaschlel atgi detgelmr@td/e\mugm, are-

iomeed o e Lavenen. e Sesn Spmpei il
pro %%?éf\gé ﬁ?&nu&@z{r%aﬁy ok Uorh@eﬁ $8sal Sé%ﬁeraﬁ&ﬁ offaNBtheratiseaseyan

eated i's in need of s treat ment.

0 .
dis@riemgmongtion daerbed hﬁ@@dbsh@nla@teﬁpéxfﬁ eI Gpeipipg fuman) a
conii%ﬁgg gf ‘?ﬁe %eserpc 1.5&%&18&118 g gtylp% Hﬁ@%oﬂbﬁ'é IRGE W siadl

cont al n, active ingredient,
antipBgchotic HFNEs 1ﬁéludeh;ebui mnﬂmﬂe&htoo@ldnkmnmer(wmkqt@hasﬁgpgqxg)

ECTIATTOER S TN T
(ma&lﬁétb(f‘ hd S&H@Jef’)etlcfz%lh@(rﬂldikétéu & @p@dﬂl); Fipradidaedmiariierdded

arify ternms used throughout this appl i cati on.
Geqdvem) ped mmmlﬂuomﬁémm@teém PYEO¥XD| i cation. A
variety of conpounds in the present invention may
exist in particular geonetric or 30 stereoisoneric

In §dﬂ[d’ﬂinbo'ﬂhﬁem§ eisemtmmab@riiinen beagdsated wothsecepmpetnd pf the
such conpoun

invgpigpndias @ﬁ%{wﬂlp@wégtwﬂla g ggn?lg ‘ﬁﬁeﬁgg gr( ro%@ezrbéu%ﬁ g?\!h?)ﬁs &scrlbed
hereROTEhSse dafi&, the %mrﬁal 6} Kﬁlﬂéﬁ&lﬁ@ﬁéﬁ@f is irafkebd @ff bedh treatment.

m xt ures t her eof g% covered within W
In@@@ﬁsIWS@VQQF@wﬁ@Ebﬂ@WYQ pperformgds he scope of this

i nvention. Additional asymretric carbon atons naybe
present in a substituent such as an al kyl group. All
Thé peserit SweRtion alasindeiés phermacetiivab sorpasitisns whighecontain, as the

actlgg,}%%g dgt g%e? (S.‘I | grg lé)ggx'% 0811?80% oﬁ gle\ér?\p ! ll:18n heryﬁetogether with at
leaQ%%&maQQlﬂR@Hf dscepthble Rerrief, &isleat ok Bﬂcﬁpﬁrﬂt on cont ai ni ng
an asymetrically

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)-

isomers, the racemic mixtures thereof, and other mixtures thereof, as being covered within
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5 substituted atom may be isolated in optically active

or racemc forns. It is well known in the art how to
wonrepanss7opti cal ly active fornms, such as by reBOTSE20MN000574

of racem c fornms, by synthesis from optiTall¥-&t¥§ PV Il %

starting materials, or synthesis using optically

active reagents. \Wen requijged, separation of the

racemi c material can be achi eved by nethods known in

the art. Many geonetric isonmers of olefins, C=N double
thd R8PS of tBRAndABon.| K8diEaRk1 b nh&iAc BEHOK SBEN tmdy"ii ;J?S‘sent in a

conpounds descri bed herein, and all such st :
substigieat gich pean ey gsenn. oA suchrisankess, o6 welms mlxtvmathemof are

0

Pha20 e o fiapa BRI Ih loh THIELBpHlng s OAR B ineyTave
asymmbiam ecdnters. €ompmtmrfse)f tife preenEifisendion aSntamﬁfg&fnaisﬁﬁmemcally
iral, diastereonerjc, racenic

sop TG i 53 e 1 CPcP LR e PG 19Fis gt Mol kagen i
thedrEhdwi Ecﬁﬁgﬁﬂe oMEUaﬁ? §ctNBQ'01=°nﬂbe §dc§1'a§ by h%f)ﬁ‘lﬂ@ﬁ‘ @F}a\?&rﬁ% Bfms, by

i soneric formis SpeCI |ca ylnlcate
synshefip frem ap@%ytapweqﬁartmg meteuials, arsyethegsusingeopially active

rea%a{ll]tg.g&gf}m%rgl%a{él L ?ép Fﬁmh U fhe réc%%ﬁ 1Inh%r1al 0%5\%3 ﬁslggéetdl btyl'{g rHlOdS

z—r

n

o any atomon
knewi &t tht agnMadng geombtﬁd 1deetd’1@IUﬂeﬂﬂ§,CkE€I&tdbﬁlge bbedsadthy liRe can
ch substituent i nded to.the rest .of the 20
als%ﬁﬁ&‘iﬁ %fhea?Oﬁﬁpe%Fg%ﬁﬁ@ngﬁefme%P%@HC% stRleiitomesnt arpy
coﬁemnEEfHdQﬂ théi pRes@AYinArBith] QisHhaRran$ g%?ﬁétﬁdjﬁaﬁlers of the compounds
i nations of substituents, positions of

of Q\?msmtuévﬁ@% Akg/dsperipat! padbmes: baiselatedens aimaisiunt of isorhsrs of as
se %ﬂl 2 ap hh? 811 Efir ?lcﬁaste?eo%q?fg%?icgrgw nSdaSnd aﬁsgeomet%c

|cat|on rona
1somsbbs tforimstodd structeszrase infemtied; ubkebd thespeeifid serdéSchepistg @ isomeric
thg{l%? ore | i s possible for the designated atom

and
forg} 1s B¢ IYHK% Shsubstituted. In the event a

substitution is desired then such substitution neans
t hat any nunber of hydrogens on the designhated atom
ahsmdiiqa pubstiwigntsis sipwi toisrass 8 dpedednpectingdwotbnsns in a ring, then

su%hhrkgb%f%&e%gm ? Ha Hgndeﬁrtg Xﬁ}gﬁgm olﬁ%e Itn?% Wl?ernnaal g%tg:u %las?ed

esi t excee
Witﬁlhumndhhailr@ubsatomuha whlch emtli stubstitmerm isHoabtdEtoaheretisTdhe

For xrrple en.a substituent is 30 nethy] (i.e., .
corppppd o B1n D A g PR e P ehopy i egitom in such
suHsﬁ@lbﬂtC edmbinsaem) cﬂ‘%u&futlﬁ:ﬁﬁhposﬁ%§ bt §1ﬂ5§t‘iﬂl§nté Eﬁﬂfmnaﬂgst are

are not limted to: hal ogen,

pergxigsibple ordy if sugh paybinatas @qults;@safnle enmmmdw
OCL 6al kyl, (=0 Cl_6al kyl, C(=0) OCL 6al kyl, WO
2007/ 145571 PCT/ SE2007/ 000574 19 C(=0 NH2,
As @fedOp KbCapBimbdion, Ihe@émﬁ} d}l(tlﬁ‘ﬁalﬁfadukstih)tﬁd " H2afslth daksstitution is

0% C16 NH( C1- 61 kkyl ),
°PtMt“é[I|5§]fP‘fEﬁ°}%1‘f iSNnQéi & 1t 3?3&%1 igeqrm by PeEERIEinubstiuted.
In 65 Gt ¥ kubs@fiof & d@snecg(heﬂ&% s@?srtfﬂiltlon%ea@ HepafAtbhber of

C(=0) NHC5- 6aryl, C(=O N
hydrogens on the desighated atom or m01ety 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., CH3), 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, C,.qalkyl, OC.¢alkyl, C(=0)Cy.ealkyl, C(=0)OC,.alkyl,
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6aryl )2, S02C5-6aryl, SO2NHC5-6aryl, SO2N(C5-6aryl)?2
NH( C5- 6aryl ), N(C5-6aryl)2, 5 NC(=0) C5-6aryl,
WOIGiosu§Th- 6aryl ) 2, C5-6heterocycl yl, PCT/SE2007/000574
OC5- 6het erocycl yl, C(=0 Cs- 6heterocyclyl,
C(=0) OC5- 6het erocycl yl , C(=0) NHC5- 6het erocycl yl ,
C(=0O) N(Cs- 6heterocycl yI ) 2, SOZCS 6het erocycl yl ,
SO2NHC5- 6het er ocycl yl N(CB 6het erocycl yl) 2,
NH(C5 6het erocycl yl ), N(C5 6het erocycl yl) 2,

PR LR o LR Ao e B

SOiN(gﬁ lsﬂkyl)ZS N‘H(C?M@‘D) NQC|. J%lﬂiy@del\m@(*o)(hfsﬂkﬂbﬂd?(ﬁmﬁcl 6a1ky1)2,

Co ) s PR BB, DOl - DI (P oD BES
L e e A e

NCeeD) i eary NGH-ON i sargh):0 Cs.Thet2ocyelyl, D eeomacin S

6hef%t50%y h @%%@%?Eerq%ygﬁo g§| N’f-?@ thlé}qc%lﬁl ggloj (@st ed

Gheter&;ay&wl)z %&%Qhﬂtéfbeycl};l kS(DMILtICﬁﬁéléwcyclﬂm ﬂOH@Q@slshetémcyCﬂlﬁ)z,
wher e i S nt eger

NH@@mhletefqyyw )CN(stbetgrgesg‘&lszN )é% ?’f%f%%&ﬁg%@ ‘5>?§fat

GheLep(fc\XB@ﬁup may be absent, i.e. there is a direct bond

the groups. 20 As used herein, "al kenyl" used
alone or as a suffix or prefix is intended to include

bot b d, st h
e AT S A P e B
brahfhell%n@ SfrAight oﬁigl@gsmfuted efhphatkﬂ@@lr(fda?ﬂn lgtmipe ha‘ﬂﬁg frlarélbb’m 12
atons IS rovi ae al specitTic n r Qe
carbon Bhems r Tocpea ek piber eboapuargs © HRHOTEEes by e
nulg?i{' éﬁ&l@ g‘ﬁtenged @opExa%ﬁ@“@o%ﬁllﬁﬂ‘oﬁote@m%%% 1,2,3,4,50r

, but are not limted to

6 catibbly btonts- Pxapsesydf, alkyl ingtusiayut are-ne {1@@911 to, n eqqlwl n-propyl,

1-pgo_pg§ HB%W@ %\ﬁge%r\é I,l]ag)lzy htgﬁ%tt}n Aée%w %{(’%‘l: Il%l tﬂlq 9%& tv&fé%’é a subscript

is tH8 Bflegdt 0 rOrth@grodp sorvhick tlmrsum’cﬁf)t pefdrstoi mdheattdsetliatt the group
i nclude hoth 3Q branched. and st ht - chai n al kyne

may S EhseRlA§: BETephadirect ROt RREHFRd §$HH%S having from 2
to 12 carbon atons or if a specified nunber of carbon
atons is provided then that specific nunber woul d be
i ntended. For exanple "C2-6lI1kynyl" denotes al kyny

havi 2, "
Asilgg(%ﬁ%%lp &ﬂ(eg{d I%edO a&ne orl%ggz{lf%ﬁ%? é}ef ?CEJ ?e%'%gcg gc{ 19%19&67 Hoth
bratkRed ¥l strtulght &ird a(lkenetoln ylefin, coﬂiamlrrgmhpwt;c hyercp:admyl rgy(tu,ps
ha\:l%mg lJﬁrtom Zy to 12 c%?br})tn%?(}/nlls or 1? é lee%lﬁeg number oft ca}iolog poms is \éro)(nded

then that specific number would be intended. For example “C,.salkenyl” denotes alkenyl
having 2, 3,4, 5 §r 6 carbon atoms. Examples of alkenyl include, but are not limited to,
vinyl, allyl, 1-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-methylbut-2-enyl, 3-methylbut-
1-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-salkynyl” denotes alkynyl having 2, 3, 4, 5 or
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As used herein, "aromatic" refers to hydrocarbonyl

groups having one or nore unsaturated s carbon
woi2mg(19357havi ng aromati ¢ characters, (e.g. 4n PCER/SE2007/000574

del ocal i zed el ectrons) and conprising up to about 14

carbon atons. In addition "heteroaromatic" refers to

groups having one or nore gasaturated rings

cont ai ni ng carbon and one of nore heteroatons such as

ni trogen, oxygen or sulphur havi ng aromati c character

6 cafbiodl: ato‘ll& Eegkpjglgé %aﬂ'}’ lélg L cl:ltc %rgn%} hm%tgd fo‘s tﬁ?ﬁyﬁh]dpropynyl,

erein, rm ary AT ONBe |
2-Ebpyasl, Gr-lmtyr@di,e-pemyﬁil hex@ay1oant Q -rhéthylpertkyndt oms. Ri ng
structures containing 5, 6, 7 and 8 carbon atonms woul d
be single-ring aromatic groups, for exanple, phenyl.

AsRisB@h&binUeksthaR” ¢aBlsab H&Mca?’borgd grbllps ﬂ%v;ng]@)e ob fror®@nshthrated

woul d be’ pol ycyclic, for exanple nap

carhpp magGSn\,hwmggar@lantma@aw@sm Ke-gtdadt %\ﬂelowélz@d e1e¢tg>nﬁbm
coﬁlgﬂgng 8@# éb%ﬂts lmatrlponl ) (g:mh 3 Q&&lﬁﬁg “ﬁ&%&ﬁ% %f’eps%g Igroups

term™ar al SO I nCl udes C||C
haslylg baser menéiungattrard oingstimtainig lchdo bmdend dt mmhe hbtetdatbms such

nore carbons. are common to_two adjoining, rings
as (lkﬂwger}a.oe%%enaqréu PRYFhBINE AHRAC Rprarier & S edalocatiged of
eldof¥bnd)i Ngs is aromatic, for exanple, the other cyclic
rings can be cycloalkyls, cycl oal kenyl s,
cycl oal kynyls, aryls and/or heterocyclyls. The terns

Asq{s%&ge iggéht@ t&?ﬂltd“ 5 ?eferg Qo ﬁpﬁ&ﬁaﬁ@ruﬁg gtg]lcn}]re %g?@gg gt;r%?rg ’5 to 14

benzenes respec
catbbe atvarseRingkrdetdfesediiyihingrz 6 Teami®lcarbon atoms would be single-ring

R Tt e X S R

wduld18e S1PMREe, fHhadkamBle ﬂaBEth?p g6é bloffti0 WP 8%in B subsitBRA at one or
at ons. hese may include fused or bridged pol ycyclic

mQ@§ rigg pewhens Refugh peytiwgnts saddeptibedabpre. {ihgnera ‘taryl? also
indi D B0ty B R vy UL A it U e U0 i JPREE pg or more

caﬁ)bn:um'e gomok o tvaxaijqﬁh'mg rin@8 (the ringscdre éﬁllsmyﬂlngslﬂ)e\mhﬂreﬂ at least
roups as cyeclopropyl, cyclobutyl, cyclopentyl,,
ong o the g Brapnartolor QR e et S Fintn b R cIP b
cya@alkéms eya&aakﬁiyﬁgam%%a h&yﬂocwﬂg PEhel@hstthd! mb@aad para
oné car bon-car bond 1n the ring, and

aphla\w hg-flsorand lidodigubstaicd dyszeaes espechipedobay ekamplie] the names
| oal kynyl "
1 ZD&% ﬁ?‘?eg%n%%% égt% gﬁné%%ﬂﬂ%%%}%a?é?%{@ gr%{)sﬁpgah azlnﬁg at

| east one carbon carbon trlple bond in the ring, and
da n17 t,0 I bans ere
1R By, B Fucion Pl B IeRpdE st sy Pabigies havine
theﬁﬁ)@m!ﬁ@&j ﬁumb@QﬁT Q4861 Bms. BhesSmd$ Bbhide HRAMESRMEedDolycyclic
snmal |, negatively charged sPeC|es such as chloride,
syqj@rngg@‘erred cycloalkyls have from 3 to 10 carbon atoms in their ring structure, and
more preferably have 3, 4, 5, and 6 carbons in the ring structure. For example, "Cs.6

cycloalkyl" denotes such groups as cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl.

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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hydr oxi de, acetate, sulfate, tosylate,

benezensul fonate, and the Iike. As used herein, the
woenimtrabet er ocycl yl " or "heterocyclic" or "het ecosyzoe/000574

refers to a saturated, unsaturated or partially

saturated, nonocyclic, bicyclic or tricyclic ring

(unless 0 otherw se state% containing 3 to 20 atons

of which 1, 2, 3, 4 or 5 ri é atons are chosen from

nitrogen, sul phur or oxygen whi ch nmay, unless

As\?{i] Qc? ﬁélylelie“c?%a%fkwéﬁ referg toclg{bqb ?‘gﬁ%—{lw élrorg%g?l a%'%ttpsnggg at Jeast

one C{rb)n-rarbooiripteciond uiutlieeﬁmg Sidta®thgtfionh Meo CDedrb@isyatdns.

ring nitrogen or sul phur atomis optionally oxidised

to form the Noxide or S-oxide(s) or a ring nitrogen

As Re@Rdrbi@Nalalof of Lﬂ?a‘lcs%%ﬁ“fe?@rg to A2 &nlbré: BrbMe, anBH)cﬂoS "¢ Sunterion"

optionally substituted by acetyl’, formyl, hyl or
is weed y tepeesenta smiaHoneigativelit ¢hongedispecies sygh bs Q]ﬂce'dieblyromn@ or

hal total nunber

hygi?)&% i %5; L‘hg & toté %?e ﬁé (ejr%s%ﬁ%%at% |a§ thggﬁ(eeds 1, then

t hese het er oat ons ar e not adjacent to one another. If

the said heterq ycly ‘ou r tricyclic then
Aspisd Befein, BRETBY DEREYSIRGE ﬁweroam o?rafhrﬂvr%@cls refers to a

satiBk&EY Qﬁaﬂﬁﬁ@d 6r &hléﬁfy‘%ﬁﬁl‘d‘[&i mdagcRiieVbidRHc bPg{cyalic Ilu?ga(%hless

one of the rings is non-het eroarondtic. If the said

otheewise sletpd) snnt@mf;g:@ t¢ %0 atoms ©f wibich llu Reh 4 ar Srmingtateros atgehosen
fro%%?iﬁl%%‘%ﬁ? P%IE%?OQ}P og)? e} WEI%B?KF 910%@1:% )r/\P%Ié gp%%tﬁgﬁul;e] &on or

nithbgmﬂlhlgéd) ivhereincd -IQHZ, f)(m‘ omiopalﬂbebmphyéd by a -C(0)-; and where

%it? ﬁli Ey & M&g}pg Qﬁ%g%h Imrggtom 1’53 0 t?gn%ﬁy 0X1dlsed to form

thé l(i‘Idkﬂi%Ydi”Sché |08 @ hinB Yilitrogle s’ SHMOHAIR O IRBIEARY! wh NH
i ndol i nyl, t&e%?ahyéﬁlg yroagtr?yl @Jg?bhygf%ﬂaZHp ra"r‘]fyerelnarmg

is @Iéwmalﬂﬁymmmwdﬂ@ylacetzlss Qamar], Zoeshd ion sy @alzaamgds npmonal&%

su 1?19(3 (%e I. m&lg I’l?{)oﬂ Lﬁlde?{]ooﬂﬁgt%ﬁe rtﬁ%‘atl %umfagr ot'S%nd O
0 an aroim erocyc east one

atdmm iartiedieterodyichyd emmﬂber ﬂﬁﬁmdhesa$1e&tdafdjﬁs are ny@fd;h,cemrto one

gﬁg teroa Qu s includ cI|c

¢ ?36 echyc s §1- 0 trH:'yclAc &)ﬁ% éﬁeq, ﬂ@%‘?f t e nngs may

opﬁé/r?a‘ll?'ﬁ% a HeleASHRbRsic c;fgrdi‘ﬁatﬁ r}ﬁ?@&ﬁ&éd ﬁﬁtoa‘t' Rasti a6 b8 BR rings is
without limtation, pyrl e., pyridinyl),

nopaetepragmaic, Ifihe wid litmroc |geralp| ipgonogyieligithenytimust npkhe
arcfﬂrlﬁtlg.aE{ fﬁ}}ﬁ&}y (%f)h’ete%é#la? s%cllééieis BﬁtuJ:Q gé)tyl nl’ntedhcb ?}%%nydln’lyl, N-

acdrelpipefidnyl, V- llneiﬂlylpiﬂendlmyl N- ﬁnemlphpeMnyN nié@dplperazmyl
2007/ 145571 PCT/ SE200.7/ 000574 [
hoROPREBFPR, DIFI A FPetichiBi RGP Yh om0 itabydroisoquinolinyl,
tethahgdrdghib@eil @Mk, tdueaydropaahl] dih &S@lpﬁﬁh@m&k&ahydroﬁnanyl
purinyl, car ‘bazol yl', fluor enonyT enzi mdazol y
andﬁédhﬁﬁwmuhaﬂumnﬁe like. In some embodiments, the
heteroaryl group has from1l to about 20 car bon at ons,
and in further enbodi ments from about 3 to about 20
Asamedbereial ‘Grerodryl” softeterodrosiatiénefers tolad aromatic heterocycle having

at least one heteroatom ring member 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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5 heteroaryl group contains 3 to about 14, 4 to about
14, 3 to about 7, or 5to 6 ring-formng atons. In
weang/1iemgodi nents, the heteroaryl or heteroar oRETISE2007/000574

group has 1 to about 4, 1 to about 3, or 1to 2
heteroatons. In sone enbodi ments, the heteroaryl or

het eroaromati c group has 1 Eeteroatonl io As used

herein, the phrase ' protectlng group" neans tenporary
substituents which protect a potentlally reactive

isQ %(rlill @g%otl)ﬁgﬁﬁgol %@a%mgle&d?zeo Eig;'rtg tzolxl 1soth1azolsyl

benzothierdd, pesingl, earbézom,rﬂlquﬂomzl Bﬁizﬁimdamljrlyinde]hm;&d@ﬁe like. In
alcggqgs, aqg acetal s an tals %%]395 des. and
sog ehadimentshe hptgroptyl stenp ? B 1o aBPB2A RN s pnd in
fm@ﬁb@ %B&lﬁleﬁﬁ%otﬁ?%buf 2Yd ﬁ%’ﬁgZ(ﬁ @r@ﬁﬂﬁ@mg— Iﬂ\éemé/\é‘ﬁlﬁedlments the
P.GM Protective Goups in Organic is Synthesis, 3rd

he@nparyl\gmwonmwmlahout%%yo abpt 1 3o phauéyror 5 to 6 ring-forming
atonl?s::I {'c’)?g Lf)ﬁ]ooglgrhér}fs At ghﬁegeégﬁyleorthgt?ér% EAEON Cﬁ%_p%eﬁag'lr{otagout 4,1to
abalitdS/ Of 1 MMQoﬁtﬁﬁﬁBIn\sbme lendbéiments} fhb Ihef’ei‘tﬁr}ﬂ oohee@bromatic

SO di cal judgnent, suitable for use in contact
gr‘WfPt E;gef‘?aé%es of human beings and 20 aninals
vvithout exceSS| ve toxicity, irritation, allergic

r espons or other problemor conplication,
gmr the @huase Fpralepiénesaaw reeane Frafriorgry Selstifugnis gvhighsprotect
{
%%%ﬁsl?ﬁe% oo LPIPH TR LG udesREE BRLAEN R Bl ioh® Fifmptes
of pauhgmdtectnpprouyd incdudvodiets ﬁd:aﬂ)pxyrmkacng; giyil dthers dfakehols, and

ETRONTE CIMReEN T N O

ch&hﬂﬁ& Rhs @Jen@é@@sﬂé&((ﬁ&én@ 'PW t ovued, P @r&@@z‘h@@%uﬁ%r@rgamc
as am nes or or&anl ¢c salts of acidic residues

Sathess. 5 sty New YrkdD9nnd the | ke The
pharmaceutically acceptable salts include the
conventional non-toxic salts or the quaternary

Asarsad heranm, é;&iatmaaeﬁtld;aﬂg ampmbte”mrmﬂuyﬁdi hefeim toedfer fothose
exa gm non- t.oxi C ani c. or o ni c a

cogh 1 OEos BORSe AR U FER oY DR Pl

soﬁﬁ&hé&ﬂ&lﬁ&@%ﬁnﬂ QhikabRfof 18 Th icBRASINHHCth GbsdSs @Mﬁlliham)emgs and
hydrochl oric acid. WO 2007/ 145571 PCT/ SE2007/ 000574

anjrapl T Weh i g eRssiEe toxicdl) ritaiem pllersicacspanses obgtherpsoblem or

coRpREAN, JAMEDIHOR G REsaUBlARRIARHK rgm the  parent
conpound that contains a basic or acidic noiety by

conventional chem cal et hods. General ly, such salts

can, be pregpared eact| h ,,f id or base ..
AT SR BSR, FRBLE RS afcretiia ity eRE e rgnees L M disineed
coRipotrii vARRID MeipAicdt &sRuAd 1satﬁbd31ﬂbd1b}\/\@1€1}?1hg QbidioR bakR salts thereof.
organic solvent, or in a mxture of the two;

Exgenies af pharmaessigalbiogsentable seltsincdudgi '@%t 1§48 s {ifreted to, mineral or

organic acid salts of basic residues such as amines; alkali or organic salts of acidic residues

m.tﬁe scope of

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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ethyl acetate, ethanol, isopropanol, or acetonitrile
are used. As used herein, "tautoner" nmeans other
weoerourauss7al i somers that exist in equilibrium PCT/SE2007/000574
resulting fromthe mgration of a hydrogen atom For
exanpl e, keto-enol tautomerism 10 where the resulting
conpound has the properti esz3of bot h a ket one and an
unsaturated alcohol. As uséd herein "stable conpound”
and "stabl e structure are neant to indicate a
C ound hat I
Thef @%Tﬁ&ﬁeg“ca{ﬂg agcea?ab Lﬁa t%j éf tﬁg gl'e\é?nrt gﬁ}réﬁﬁorf (%n%% gﬁt}ﬂgsézgd from the
parbst cBinybuidethataottaing rarbahlabr avidic mtodetphy eérfuentmmab cisemical methods.

t herapeutic a ound. he in her
Gengiliva BT Scs ismareadystedae Tefteeseihiiaq for 1S
co #:Ju'hﬁse\?/lth e, Qio%ﬁﬁnétﬁ@ 59BA R {:h)é abﬁx‘@ﬁhﬁg befRIeR @bhﬂ(iﬁ water b8 an

vent | on. "I sot opi cal | radi o- | abel ed"”
orgammsoiucm Qrsnalmmmﬁwe tf0; gh@ralmémaqéwwm@ﬂ@ liksediethyl ether,

db
ctCAsEnG AnbofrE g SOl A Y & emt T om

the atom c mass or nass nunber typically found in
nature (i.e., naturall urring). itaple .. .
As gt herin| TAREh BcaRugBY s#netawiw%’w&ﬂﬁxgﬁwaawag%
Dlnioh ANEOE d 1RRird 26 e FoY bxaddple, kefo-dnoMatiRehekiOm
resgﬁ]ﬁ Oggtﬁwr |1%ﬂaen as 1‘E)‘)ﬂko‘d'{ré él‘euterl u);) IﬁsH (al so 25
wherrei th¢ resultisg qouaund his the pyopentieeof hatlca ketpas andaq unsaigated
1 gﬂg 170, 180, 18F, 35S, 36Cl, 82Br, 75Br, 76Br 77Br
aled01, 1241, 1251 and 1311. The radionuclide that is
i ncor por ated in the instant radi o- | abelled conpounds
wi | | epgnd on the specific.appljcation of that
Asrugeft hereta beiphle QOMRIHT0 G S Spf&% | & gt tp Hiisaje eompound
thet %%ﬁﬁfc‘i’énﬂ&r 3BRIst fongrand s@l@t’iﬂiﬁtb'atds@fﬁl ApPEYST puri dRelgtion
I ncofporate 3H, 14C, 82Br, 1251 1311 331S or
mlmutd anfbfoenalatign inéo sroefficapien dherammoticagent. adi o- i magi ng
applications 11C, 18F, 1251 1231, 1241, 1311,75 PBr
76Br or 77Br will generally be nost useful. WO
Codpodnds4 TelinRoTiobEAGHRY 1120ME Tgdrad ahd sdlwatesnder st ood
that a "radi o-1abelled conmpound” is a conpound that
has incorporated at |east one radionuclide. In sone
ThE ?XPe%Q{t ERRhor ﬁﬁthéﬁﬁblﬁﬂébqkdt%ﬁcell?r-l&%l&% ohih@afttheinvention. An
ou consi sting of , and 82Br. 5
“1sastwlcahy ordeadioriabalet? ecrmpasnd I%Feerqmrwnﬁ ef @P invieatjorpwhere one or
a I ed AS 2.8 I
o RS el A0 SR REBR By RO e bl St

dlﬁé}er[miolftema pynmsttmbs omhmuimbeﬁpmcﬂhyfoum:immmr@ (1@ ,apturally
nore of t

f 0 cat e ri es of |
oG nauteb e on R 6 ey %Pﬁomﬁrﬁregﬁﬂﬁ%wm? g thg present
inFREBH fnkd@e BRORotTRARIMo CARARS vhflen as D for deuterium), °H (also

written as T for tritium), 1'C, °C, “C, N, PN, %0, V"0, 0, **F, **s, *Cl, ¥Br, "Br,

®Br, "Br, 1’1, 1241 1257 and 1. The radionuclide that is incorporated in the instant radio-

labelled compounds will depend on the specific application of that radio-labelled
compound. For example, for in vitro receptor labelling and competition assays,
compounds that incorporate Y, “c, ¥Br, 1, 11 355 or will generally be most useful.
For radio-imaging applications g, 1B 127 1231 124y 1317 gy, "Br or "'Br will generally

be most useful.
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agents or atypical antipsychotic agents. 10 Such

conjoint treatnent nay be achi eved by way of the
weiprlustteous, sequential or separate dosi ng BETSEZ007/000574

i ndi vi dual conponents of the treatnent. Such

conmbi nation products enploy the conmpounds of this

i nvention. 15 Conpounds of 4,he present invention may

be adm ni stered orally, parenteral, buccal, vaginal,

rectal, inhalation, insufflation, sublingually,

1Nt L t, by

eid AR 5 UAEH BARRURL Ye o oSARABRH A b ppcpord
least bh¢ AdivnociRley [n emeckmiaddinients thetrachbﬂwhéd: Isyselected from the group

i ntrace eﬁrow 15¥3 lsarly and by injection into the
consighing & h Thg"ndod*sd“g;1 Qf\%\ﬁ depend on the route of

adn1n|strat|on t he severlty of the di sease, age and

wei ght of the patient and other factors nornal

y
Thecatisdegrential troyimepiedefinedhapingnayripsapplioras 2 spiedherapy or may
er ni
1nv{)jl§g in ad@u&gtortgg cr:dngéjdu}lx{;i g?ﬁ% 115\?6%#1{;@ ga A7 tlglgd? ?gﬁrtl&ﬁ%%% SSich
cheﬁfoﬂfb@etply\tﬁayaﬂdudﬁ omzf oranare opihe lﬁ@llavsfmg haiegnrles efugents: acetyl
chol e QR DS SR R A ot EBUae Pt Herfn HRiing
a emrog}a%ggpﬁgl %hﬁ@da eﬁ@rtl cularly a human the
synpt oins of derrentl a, to slow the progression of
denmentia, or to reduce in patients with synptons of
&k t D&:
A e R R e
sepamteeddslrxgro,f theriadividualploamonadsiof thatrbatmanic Sptla bd)rebmatlon products
carriers caqib? either.solid or liquid. Solid form
employ the compgHads of thi e B ader s, tablets, dispersible
granul es, capsules, cachets, and suppositories. WO
2007/ 145571 PCT/ SE2007/ 000574 25 A solid carri e{) can
Compownsls 0b therpspsentdutsation B8Y be AmERStFEY Oﬁlﬂlgcpaé%ltef uceal,
; ty) 4BEe&RBE
B e B e R
topagﬁmtlﬁtranasatllyc,‘ mirapdraneby dntrghoragislly, attravgnavalyeepidirallh

ers the carrier is,a.f.inely d|V|de solid,
inggfheBlh Gt RseRa i oF e omdry S ed. act i ve
conmponent. In tablets, the active conponent |s m xed
with the carrier haV|n t he necessary bind

Thepdessee wilkdepend en theapite OEJ@%@WF‘% tb&ﬁa"%ﬁhﬁ%@? gifepss, age and
we glﬂ? otStHQBgtle?lp fhd Fh&Gad&S Inﬁﬁﬁially]c%ns1dered by the attending physician,

when determining 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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For preparing suppository conpositions, a lownelting
wax such as a mxture of fatty acid glycerides and

woaoewa4kTiter is first nelted and the active i RQTSE2®M00574
is dispersed therein by, for exanple, stirring. The
nol t en honbgeneous mi xture is then poured into
convenient sized nolds ands all owed to cool and
solidify. 15 Suitable carriers include magnesi um
carbonat e, magnesi um stearate, talc, |actose, sugar
pectin, dextrin, starch, tragacanth, nethyl cellul ose,
sodlun1carboxynethyl cellulose, a lownelting wax,

A soknd: caributh be pnaeimotksubstdoses, didhmasomteo askpbdilvents; Savoring

nventi on
secf, s a n BB L ARy U SR B ERR e Moty BBl dhns
it chlAl5ReaH dneapsuRehgBRteriel. ncl udi ng  prophyl acti c
treatnment) of mammal s including humans, it is normally
formul ated in accordance with standard phar maceuti ca
;R)é@fe}s' & crtieflis %%fe%ﬂ@ﬂ%& Gétld, %m‘?ﬂntd Bikturd Wifhthe finely
£ on to the co unds of "the present invention,

divided apharcompentnit. datablessylosictive pomponentns srixesdvith the sanigyhaving
al so co

be.co S
the éléaﬁﬁ% P]g%n?)pro;{meﬁ n %LHfa glm rclgpé)trt%n%%n& %rﬂﬁ%c‘ie%ﬂﬁ%{té Atheoe[nd
siz@gente of value in treating one or nore dlsease
conditions referred to herein. 30 The term conposition
is intended to include the formulation of the active

Fo@%ﬂﬂ%ﬁﬁ%ﬁ%mﬁy cHRBEIIRGR UL lo%afnle]\fmg @R RLAPAE: Bidire OF fakty acid

I call accepiab e carrier. For exanple
glytérides amd/ersba buttqm/ﬁns@nﬁmdmmdéhee@twy ingeegient jeriisnsTsed therrin by,

art _in t he Y/
for e o oe P eborp s E0 8 e i Chmyenient
siz€d hylds ehdislicand, to sos pedsolai®, emul si ons, creans,
oi ntnments, gels, nasal sprays, suppositories, finely
di vi ded powders or aerosols or nebulisers for
Suitéwé‘ézfﬁtlérg thelRIB SadeREsiRA CABE R ImAsSEsiirh Behiael, Bﬂb Iactose sugar,
I'ntravenous, intranmuscular or infusion) steril
pecztnpué@msn starah, tryga@mth,tm@ihsl csHulesss p@sm@ﬁ@ozéymsthﬂrqeﬂ’éose a
Si ons. thﬁonposltlons i ncl ude

10"%8?3 eV c%cﬁgbgﬁ%ri%l and emul sions. Sterile water

or water-propyl ene egcoI sol utions of the active
conmpounds may be mentjoned as an exanp

In epTRATBITER 68 ST DHLOB AP O R PSP G
phéﬁfa{UéLﬁilC& ngﬁtﬁﬁlé’ Ehit th&%Bf ﬁk & thGapRtiTubahRe: (iftluding

ution’in ueous pol yet hyl ene gl ycol sol uti on,
prokaaoimstr@a(cmsm) oftmansals dncleting hadsrsnit i nosmpkin fosaplagsd in

acgorgep ce Wd[h b’%\ngara Raltr\r/nlaggltlcgi%rgéﬁtcé ¥€a 5194}}?19&%%&11 cBmposmon

In addition to the compounds of the present invention, the pharmaceutical composition of
this invention may also contain, or be co-administered (simultaneously 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 example

this invention may be formulated by means known in the art into the form of, for example,



10

15

20

25

30

wat er and addi ng suitable colorants, flavoring agents,

stabilizers, and thickening agents as desired.
wagueauss7suspensi ons for oral use can be nade BgT/SE2007/000574

di spersing the finely divided active conponent in

wat er together with a viscous material such as natura

synthetic guns, resins, nethByl cellul ose, sodium

car boxynet hyl cellul ose, and other suspendi ng agents

15 known to the pharmaceutical fornulation art. The
talpétayroapadas] aqrabuscayig Soluiionss sitpéhshms | dinildiods, 6iR8a8 Dintments,

%orn1 In such farm ng conposition is divided into
gelimasal Fpeys S&‘BB‘%S&PH?%&H P Aratsdinemders 95 AsPsqleer rebulisees for
intfdtiod Cand FOFRRARGEI ust B MBI MRS RS fﬁﬁ%ﬁ&ﬂlapg fhfusion) sterile

packaged preparation, the package contai ning 0
aqpRo¥e PROIEY $PInS Of suspaionh er ferdpamatsiosss, for exanpl e,

packeted tablets, capsules, and powders in vials or

anpoul es. The unit dosage formcan al so be a capsul e,
Liqad e, contpobisibheincluidé sebhitions Ouspdnsiond) ab@etliBions. Sterile water or

e GBerR o s 06 P ek TR i oA pesioncd e
ex@fisle BERGSA PlepBRBibiY SithERE FQRDarcARerdl Q%ﬂg&%&hﬁﬁhﬁm compositions
cl ude those Useg Pn

acgﬁa;able carriers or dildents In
cay @lp frmylatedgn selatiorein afjacous palyethyleot glycolsabyibn. Aqueous

' ' udj I d L I i nal .
s BB o A6 L U 8 A0 B LRl B0 Do
waten tanémhﬁngjsu,itab]Btcbh)daalts,‘rﬂhvorhigtalg&itbl%Ge@iliz@ﬁgaﬂkhﬁkélﬁh%agents as
q adg;gistration..Th fornmul ati ons may conveniently be
CPIFESRMIBYS PRPEHPS S LEY &5¢ ehorhedprfle birddjspssing thp Apely diyjded
actdRytofipohdiR iMWhBPESehEY Witk ¢Ebus i}l ﬁl[c'h 28 halDA SR gums,

30 For solid conpositions, conventional non-toxic
resy) mgthykgellplose spdiamirgeboxymethpheshploss, ang bthensuspendingaigents
knSNRRES ] se, cellulose, cellulose
ARG P@%@%{%@Cfﬁ?ﬁ‘@@@@&, 145571 PCT/ SE2007/ 000574
27 magnesi um st earate, sodium saccharin, talcum
Th | ucose, ..s crosep.nagneﬁiun1carbonate, and the |ike
Ay ComPGiens S PrC UL do6a8a §radrHsEPEDhe
corAEUEREI i HRTFedGRD unit Abses BIRMMIE apPRopREERALRHiLYF the active
I ssol ving, dispersing, etc, an aCFIVE conpound as
corgpaniepe dhe Beiy dosagn Ebraysen beabaghagedprepanttianatheadilnganoaining

‘o [ ; e saline s
dis St BN BF o B, e EBID R e8GR, RS
powdres Bbwal or ampowdesl Thé wiit dusageufopR RS 8180 be 4 tapdels) ¢a@Rkt, or tablet
C be adm ni stered may

. e phar euti cal conposition
sl G R HB SRR S ioeS SRR o ot Byes pashege Aoert ar y
subst ances such as wetting or enul sifying agents, pH
buffering agents and the |ike, for exanple, sodium
Compestins maydiedprraatie fsleay peitable rovteiand eaud efdménistodionm
Phaz‘lglgéeﬂkig%llafzi%ﬁ&ﬂtélﬁ@ca{mgg bR indihdShERNRLAN A Oh &S, Stitable
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 net hods of preparing such dosage fornms are known,
or wll be apparent, to those skilled in this art;
wobano7emsaTpl e, see Remi ngton's Pharnaceuti cal SeCESEZH®]/000574

Mack Publishing Conpany, Easton, Pennsylvania, 15th
Edition, 1975. The conpounds of the invention may be
derivatised in various waysp7As used herein 15
“derivatives" of the conpounds includes salts (e.qg.
pharmaceutically acceptable salts), any conpl exes

magBesgum Steaiates Satiun oaeh i Sal Aim, Ghiold, 3k @6l in AP e
an‘?,ﬁ%ﬂ’ as ¢ cl od ﬁ;,’rgl ns}1 or coordination conpl exes W >
feimaydbedised, Liguigiphamsgeytically administrableicdmpositibmses, for

I BRI R afe ' O : vates (e.q.
Tyt oy e G otng, ORp B E S ap R T & Bagpabove
anghppiiongt phegmenestipn adiByartpinadatnys, sutls asyarekahple, ©X8BAlMe

t 0 converted in vivo into a
w10ty SRR Ll R RUES 4 Presshyforpa selsptmsospension
If dghired) ¢hel piasmddenticab e @misRiod habé ¥dmwerad 8gY 580 Lonthg linor
t Ol er at ed and npon toxic. Many exanples of salts are
AmPINHAL RP-foR s auxiry] qubgiancss sush ag wetting) dr egwiskfyglagents pEl
bufiiéridyl dpehtb @ h1d i references to
omEons T nel iag The e SYET R U R

. conp
UI@W@P@@WO@@%WW@ setbrierminnnalaurate] miethanslaiimvleatd) &€ Actual
e

t ' Its,. le b
el o LB ke TR S Fhgior T 58 et e piled i
thiset; iforkexomple; see Remeingiisi’ks PRsmpRERRAL SCRHEBS, mk%ﬂg%mg

anmoni.um ¢ ounds. are within the scope of the
C"‘F‘H?}Efnbﬁ%pﬂ?’%sl @9 kb R ditiopTI%8E2007/ 000574 28

Compounds contai ning an am ne function may al so form

N-oxi des. A reference herein to a conpound that
The-ermpoupds efithainvetionumettiesterishtisod imedriode wayd eAdsed helein
ndeMbE RS i,ns._several am ne, functions, one

R R L R TR A R
confpdexes éng. Nadusicteconkiees oiblathraesani &smunb Sxth d€8 M xtrins,
nitrogen "atom

the.N..oxides of a tertfiary amne or a
or PR PRI S OH ARG HACE PO end AR tx fdascidsaay thas,

1 @& foimd 6TeRd FBRRY r i\ng. amine mi.th an .
be %Ig?rg?%i ng agent sfgﬁéségaﬁ@t%gﬁy%g@@k}g@gmﬁ O it oBipling
partggns ap¢d prolqeaing sroapH By %yfo@ugsjg ieantefor e‘#baénpfkf]éalyfcﬁﬁll\ggundhthat is

X0, S ni c em stry, by Jerry rch,
Conﬁm EJéI ?ltv% %ﬁéqw(g@gﬁlﬁagﬁgeﬁoﬁ%’g&'p ages. More
particul arly, N oxides can be made by the procedure of

, Dead . .Comm 1977, 7, 509-514) in which
Sal’c%r ﬂfé th ﬁ?wgo%@%,g\é@ﬁdnyeguwégg Pederaply physiologically well tolerated and
non mdxi€| WaeP exMOIRIFZMCare BEIvh OV GRAL X Quchl
_an_inert solvent such as di chlor orrertuﬁgﬁ{at.hg AR Sk s are
within the scope of this invention, and references to compounds include the salt forms of

the compounds.

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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15 Where the conpounds contain chiral centres, al
i ndi vi dual optical forns such as enantioners, epiners
wanw7duswl er eoi sonmers, as well as racem ¢ m xt BCESEDf07/000574
the conpounds are within the scope of the invention.
Compounds may exist in a nunber of different geonetric
isoneric, and tautoneric fopgs 20 and references to
compounds include all such fornms. For the avoi dance of
doubt, where a conpound can exist in one of severa

CoaguBds dotitai ArRin® Furlc@bh AP RIs6 fhed MoxARE ANL¥ B0 herein to 2
is specifically described or shown, all others are

copppowid; that|centaing gp pminedunsfionsisodeadides die Mokide. | nvent i on.

25 The quantity of the conpound to be adm ni stered

will vary for the patient being treated and wll vary
Wihere acerbperind tOftaing stgral hnimecynstiving) ine to& mbeOtham dkoniab gen atom

bady i ght _per | nd referably w be from10
el s 10, R e PR copR sl cnrimils A o digege prides of
a t@iafyeadhd O a BE6LI AR, hMrotg&%&nﬁhinyh%&rdc?ck.h e art
fromthis disclosure and the knowl edge in the art.
Thus, the skilled artisan can readily determnmi ne the

N-ORREM anWe fﬁﬁqﬁ%aﬁﬂ&t 8P 2BRLs §19d1$$ Qrin}nie\@ﬁu’ o 0xidizing agent

vehi cl es, and/ carrirer 1n conmpositrons a
su@chsih}yrd@'gat BGdOXiij ned bmdfid:(é. gt h]perokymﬂm)ki/m%cidog%ee fcr>]r example
007/145571 PCT/ SE20Q7/ 000574 . Conmpounds of the
Ad%‘f”é%"é o g‘f”ﬁ‘i/_g)fz"t’?’%}’ﬁ% FRoEmpRiats ﬁ“é;éﬁ#%ﬁ@ﬁy Bitersgignes, pages.
Mae putitdlay, (V-ogiteral be nBACEY tRGIrbotdh dffL.. W ihddy (§yn- Comm.
tnhlbltors_of beta secretase have been shown t0 be
197 df 2H9-3 1) iy Which thepmise pempawnd éy reagiet wifhwi-chlooperaggenzoic
B eRiapeon ) and e f; - nav | &4 ffecgts in
o RN P P AT e A e G & Byl
neur odegener ati ve di seases associated with 5 el evated

vel s and/ ar deposjti.on of 3 .peptjde, Therefore, it
W B Eo B (TR R, BBl sm LR sich
endntiviis] Imems Yind GiabteRPisbRers! A8wdll AALEBRE nkiuftls 2P HleWBmpounds

di sease and di sease assocliated with denentia Hence,
are Vgt ths deonsrof thsdnpenéieant i nvention and their salts
are expected to be active agai nst age-rel ated di seases
such as Al zheinmer, as well as other A(3 rel ated
Copaotnsk ogiyesist inchnumsbeDo fudisfesey highonterricisoimérde, and ta@iotheric forms

iogpathy. It is.1 xpected that the caonpounds of
R ARE B fomphwiden iAo e Fondf v inge sisiangs where o
compdugl €an AFLIM EndefiscGbll oRbER iR tduorhQEXARL dAflbnly one
Wt a@ br oa ransg]fe; of cognl tion deficit “enhancenent
18 Sﬁifé‘g‘f Ydmlg%gf wpy dbethers prsrevertieinss pmbigestt by the scope of this
inveiidgnt i on al so relates to processes for preparing the
conpound of fornmula (1)

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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as a free base or a pharmaceutically acceptable salt
t hereof. Throughout the follow ng description of such
wonrowadses it i s understood that, where appr opPCasSE2007/000574
suitable protecting groups will be added to, and
subsequently renoved fromthe various reactants and
internmediates in a manner tb&at will be readily
understood by one skilled in the art of 20 organic
synt hesi s. Conventional procedures for using such
Compeinde of g persouiiisveatiombavie basn SIBHArplsbiobets W@l fincluding
. ro re r exanpl e described in
DA B v O RS ot g e iy PeTioiaes Shywirioke useful i

bloﬁkiagfwmaﬁbr@ngﬂéthionaff%[ﬁSQpHH@5hd Medef¥e hWe%re\iii\é@ciﬂ %gfgﬂzs in

New ,. 1999 It is undéerstood that mcro
treaBEe%ggﬁ%Fn%rﬁ Disrasa andptles newradegenerative disaasissodhted with

ele\lB?ttt@]Fcl:’é‘Fe%J’ a'ingylb’r %%dsﬂ%@@f%? &ﬁg{gée -Iggl%éﬁrar%% ?sslgﬁ]ﬂpvm . t%.iltq:h? '

congronadsif e prpwot "E"”??ifi é?@ mgs&?ﬁgélggﬁ%aggﬂgé gg ngﬁgfn?e? )ﬁféease
| : p 3 :
ond R SRy Bkinsalia. BFecoermpeni obihe perse pouiizh o

reaction o

theif altsatecexbbdted fobeQBiR dpathst %%ffgﬁféﬁ%[is%fiseg 9\{13311;3% %Iah\%rpguﬁs well

erein R§ is hydrogen or a suitable pro
as Oﬁ%é ﬁ\%églateﬁ Q'f“zﬂ@ateé Sychcas Bavris syIRBOmSkhd-BRA1y1dit angdidWaBS. at is
exp&BedthiRBhe == 11111 LY The reaction may
PPe carri e‘ggﬂépu({lml&j)@&?fr?%gt%ls%g Vﬁrétloélo%%gﬁ’d’séfkefyol?WP‘éaﬁ fingle
ageni b canld algoheaysed imtcombimatian eritra bashdABES Qb @B B
enh&n‘é&ﬁ&ﬂ%%eﬁ%th a suitabl e base such as sodi um hydride,
triethyPamne or sodi um hydroxi de. The reactions may
be preforned in a suitable 10 sol vent such as ethanol,

Methy Let hyl formam de or tetrahydrofuran at a
Ol hetween 0 C and reflux. (ii) oxidation of

T R G140 ) APHRL048 FRTRRINEC
as a free base or a pharmaceutically acceptable salt thereof. Throughout the following
description of such 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, 3 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®, RS and R’, unless otherwise specified,

are as hereinbefore defined, comprises,
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Rk, NN R8 RB~ HHH R8 S 0=S=O 15 R6 R6 IV V The

reaction nmay be carried out by oxidation using an
weapmapsi7at e oxi di zi ng agent such as PCT/SE2007/000574

3-chl oroper oxybenzoi c acid or hydrogen peroxide. The

reactions may be preforned in a suitable solvent such

as di chol ornet hane, N, N-di ngphyl formam de or acetic

acid, at a 20 tenperature between 0 C and refl ux.

(|||) reaction of a conpound of fornula VI to obtain a

() eeentpRnefda odmpcmndof foriila, 1T and@6 i oultg of ﬁ)rﬁiﬁfa' me%l\ﬁﬁ %h

8 RAN R8 NN OHIH
°°‘§3573“n§2’9¥ﬂm@f31 Mésérfgpcqveeﬁe@mw@smg gr@p sttteas
ferrmactyicarbonyy be carrled out by treating the conmpound

of formula VI with a suitable acylating reagent such
as an anhydride e g acetic anhydri de or an acyl

chl oride e.qg. side, in a i tabl e sol vent
such a (dWethylether oreneLhane gei gefat e
-or toluene at a te?perature bet ween -20 G and
reflux. The reacti orS¥®& advant ageously s effected by
the precense of a base. A suitable base mayRebe

pyridi fe, potassiun1§ rbonate or potassi um_ hydroxide.
(iv) reaction of a c ﬁpound of formula VII11Vand a

Thecuemj:mu mahycfe chnrfesheby Heating tmo%ﬁamad ona QU vmhé
em

" n% a,.X wherein R8 is defined as in above
ppf\?pﬂ 10849 onangpRroprgte thipl ogetherwith Nsmtab}d Bes¢-buoh las Reliurh

hyd&ide, tdi&h{mbhe\or Bdium hydroxide. The reactions may be preformed in a suitable
solvent such as ethanol, N,N-dimethylformamide or tetrahydrofuran at a temperature
between 0 °C and reflux.

(i) oxidation of a compound of formula IV to obtain a compound of formula V, wherein
R® is defined as in (1) above.

8,
R \N/\(\N/RB RB\N/Y\N/R
H s H I H H

8

O=|S=O
R® Re®
v \%

The reaction may be carried out by oxidation using an appropriate oxidizing agent such as
3-chloroperoxybenzoic acid or hydrogen peroxide. The reactions may be preformed in a
suitable solvent such as dicholormethane, N,N-dimethylformamide or acetic acid, at a

temperature between 0 °C and reflux.

(iiii) reaction of a compound of formula VI to obtain a compound of formula VII,

wherein R® is defined as in (i) above

RE_ _-Re RK ~R8
N
NH ~N_0
&7

Ré R?
VI VI
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VIIl I X X The reaction nmay be carried out by treating
the conpound of fornmula X with an appropriate
weubd7ansd7ehl ori de such as a conpound of fornul aCYISE2007/000574
together with a suitable base such as triethylam ne,
pyri di ne or sodi um hydroxi de. The reactions may be 15
prefornmed in a suitable solyegnt such as diethyl ether,
tetrahydrofuran or dichloromethane at a tenperature
between - 50 C and reflux. (v) diazotization of a
The apitumayobe danriedbu bikrehitthothé Sbrhipcting QR Of ik 9%%
wher ei.n hal o r(i%r esents brom ne or chloride.

Ll
acy@tﬂﬁéea_ggntéuﬁtéﬁ%an a(n'gg ers-§. R_S‘)ti" aghydtjde or _ecyl @hbti:d@ ag. acetyl
chlomde, Bea gatable@dlvertsublyad (Ihi&g%\%%g% ?fb%mﬁ)‘?&ﬁ&ﬁgﬂea%@yﬁagpﬁgedor

with nitrous acid 25 fo reating t
tolygng athiepperaiire betiveen 239 “handopfliza The ceaptian s altednitgbeosslie h

i.de, ar. er(l).chlotide, or with
oI R bonse B P S B b of Bt breacive corppate
or pogassitiindnsiraxide. be preformed in a suitable sol vent such

as water at a tenperature between -20 C and refl ux.
WO 2007/ 145571 PCT/ SE2007/ 000574 32 (vi) borylation

(iv)atactioss OFREREoREd & | ' r ents.
hal ogen sucgﬁ’as bi?gﬁﬂﬂgvgqu ag%%\g%ﬁ%@d{b g%o ugalolrgg 6 Shtiin a
comporpd ohigrarlaPowheretn K is definedes @i () ROve epr esent s
hydr ogen, al kyl 8aryI or two RO may %gm a-cyclic .
bor oni ¢ Qester. %\qq A&fo C B (RR)™ NORR9
XI'I Ki+Hs—CThetreaciii ol may be car+iee out by: 18 a) an
al kyl I'i thi um such as Qtftyllithium or magaeshe®  and a
sui tabl e boron conpou such as trinmethyl gokate or
triisopropyl borate. The reaction may be perfoRfred in

a suitafpe solvent gich as tetrahydrofuran,)@exane or

di chl oronethane in a tenperature range
The reaction may be carried out by treating the compound of formula IX with an

appropriate sulfonylchloride such as a compound of formula VIII to gether with a suitable
base such as triethylamine, pyridine or sodium hydroxide. The reactions may be
preformed in a suitable solvent such as diethylether, tetrahydrofuran or dichloromethane at

a temperature between - 50 °C and reflux.

(v) diazotization of a compound of formula XI to obtain a compound of formula XTI,

wherein halo represents bromine or chloride.

@ NH, ——— /@‘halo
(R (R3); :

XI XII

The reaction may be carried out by treating an appropriate amine with nitrous acid
followed by treating the formed diazonium salt with an appropriate cuprous halide such as
copper(l) bromide or copper(I) chloride, or with copper and hydrobromic acid or
hydrochloric acid. The reactions may be preformed in a suitable solvent such as water at a

temperature between ~20 °C and reflux.
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between -78 C and +20 C, or, 15 b) a suitable boron
speci es such as
WO 240744541, 5,5, 5", 5" - oct anet hyl - 2, 2' - bi - 1, 3, 2- PCT/SE2007/000574
di oxabor ol ane, bi scat echol at odi boron, or pi nacol borane
in the presence of a suitable palladiumcatalyst such
as tris(di benzylideneacetonegi palladium (0), [1,1'-
bi s(di phenyl phosphi no) f errocene] pal | adi un{11)
chl oride, palladium0) tetrakistriphenyl phosphi ne,
pal | adi um di phenyl phosphi nef errocene di chl oride or

VB%IIE\%i um.20 acetate, with_or without a suitable

VP iPgeiaiion oL A C%P?%%ﬁé?raﬂ%@iﬂpwbgrsm hado wgpregents halogen such as

bréingYoe bBbAXY kPbsARI ' Uit abl e base,
such as a tertia%ﬂ?éﬁ?%gkﬁgﬁgﬁhggga???%@??ﬁﬁ?ﬁgxseng

hyéN%’é);?ﬂ@’ﬂ)WﬁdtOﬁW‘a%n mey fom poydis boromicasetat e may be
used. The reaction may be performed in a solvent such
as di oxane, toluene, acetonitrile, water, ethanol or

1, 2- di net hoxyettiane, or m xtures ERe0h—
t enper at ures be 2@ioC afteh+ 162(5 (viti)
reaction of g coOnpeund of fornul a * ereran hal o

represents hgpbgen e.g. broni d&% R10 is aryl or
heteroaryl, and grconpound of fornmhkgpXV wherein R11
is aryl or heteroaryl, to obtain a conpound of
formula XVI. 30 WD 2007/ 145571 PCT/ SE2007/ 000574 33

Thbbbachpl AaPbRlbicd o¥bl: - ~ (R \ B (R2)n X1V XV xv

The reaction may arried out by treating the
2) goafspllittiu fsudhosrutyalitiiuish, or tiagaesivin,ahd Y ishitdbld BFon SdHbund

S it hi,u or ma siumJfoll owed by addition of
oo KL PR sPinmrE oo bhe tsaghonapesipeplermed n  suiabl
solpergt isochBdetrahydrofitin, BBk e D0 HNBromdtEdheas a %ng;ge?é’r,.}r Pr%{ér
ween - § nd

b or t_thJ hydrof uran at a tenperature bet
et Ul (420 *Feacti on of a conmpound of formula XVI
or,t 0 obtain a conpound of fornula Xvil 10 NH NH2 \

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 pinacblborane in the presence of a suitable
palladium catalyst such as tris(dibenzylideneacetonedipalladium)(0), [1,1'-
bis(diphenylphosphino)ferrocene]palladium(II) 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
trietylamine or diisopropylethylamine, or potassium acetate may be used. The reaction may
be performed in a solvent such as dioxane, toluene, acetonitrile, water, ethanol or 1,2-

dimethoxyethane, or mixtures thereof, at temperatures between 20 °C and +160 °C.

(vii) reaction of a compound of formula XIV wherein halo represents halogen e.g.
bromide, R'® is aryl or heteroaryl, and a compound of formula XV wherein R'! is aryl or

heteroaryl, to obtain a compound of formula XVI.



(R4)g B (R2)n (R4)g B (R2)n XVI XVII The reaction may

be carried out by reduction using an appropriate
woerausgl agent such as i s sodi um borohydri dePCT/SE2007/000574

cyanobor ohydri de or [ithium alum nium hydride. The

reaction may be prefornmed in a suitable solvent such

as net hanol, ethanol, dieth et her or tetrahydrofuran

at a tenperature between -78 C and reflux. (iXx)

reacti on of a conpound of fornmula XVII to obtain a

conpound of forrmula XVIIl 20 /s NH2 NgGR4) g B (R2)n

(R4)qg/ B (R2)n XVIlI XVIIl The re n may be

carried outhHy tjgeat ih):g?Na_cat;p%% d '

with a sBitabl e 25RAi ocar bonyl g !

as 0, O dipyridine-2-yl thiocarbonate or thiophosgene.

WO 2007/ 1%5%71 PCT/ SEX007/ 000574 34 TiRa/ireacti on nmay

be preforned in a suitable solvent such as

di chl oronet hane or chloroformat a tenperature

- | . i
TS RS B GriRe By it b LRGN e, REPRAGH
alkyllitgud, sudh-as ButyHithiSm, bor fRg)esium BIIHREY by addidmp (oRPpnnd of
XVI | The reaction.my,be carr.ied oyt tr.eati
ol K90 PR iR Top gyt Suble Sevaisachles it lits o
tetehydrofiii & 2fdthpdra@icbetnéddons deand fdflle. Wi th a suitabl e
base such as potassium tert-butoxide in a suitable

sol vent such as tetrahydrofuran or diethyl ether at a

(viliF FREEGH Ha&ompBliPS Fornffa VNG obtefn! Mbmpound of formula XVII

NH NH,
XVI XVl

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.

(ix) reaction of a compound of formula XVII to obtain a compound of formula XVIII

S

7

NH, N

XVII XVIII

The reaction may be carried out by treating a compound of formula XVII with a suitable

thiocarbonyl transfer reagent such as O, O-dipyridine-2-yl thiocarbonate or thiophosgene.
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(xi) reaction of a conpound of fornmula XIX to obtain a
compound of forrmula XX 15 S S "~-5 A(R-) HN HNN
we2007/1454)1q B (R2)n (R4)g B (R2)n  XI X XX The PeatsE20M000574
may be carried out by treating a conpound of fornula
XIX with an 20 appropriate di am ne such as di am nes
descri bed in Tetrahedron 199{1 50(29), 8617 and 1995,
51(10), 2875 or diam nes such as conpound of formula

V, VII and X. The reaction nay be preforned in a
Th&+Hat@dH BaPHd f!r@ﬁhn&yﬁlrh ﬁ*‘f’taﬁ% E@l@ tsQ(?h &? ln)e
t enper at ure ~ bet ween X1 1) reaction
chlgrofermea myerupraatore lffeéwml 58 mambrecﬂbt(al n a conpound of
formula XXI. WO 2007/ 145571 PCT/ SE2007/ 000574 35 S~
(RI) FI2N(R)m NaA NA e&N NN (R4 (R2)n q (R4)q
(x) BeacRRY) of 200nPdund FhisrmeRVINtorodaiDe c6apsindbe ety XIX.
treating the appropriate thione such as a conmpound of
5 formula XX with an appropriate oxi dazing agent such
as tert-butyl hydrq?eroxide and aqueous ammoni a. The
reacti on nay be pe/ ormed in a suitabl ¢l vent such
as methanol at'a terrperature bet ween and refl ux.
Met hods of Prepe on of -Ent-produ 10 ot her

obj ect ®%;
preparati on™0t conpounds of general
wherein A B, R, R, R3, R4, R5, and R7
unl ess ot her vvi)g{é Epem fied, are defi ne%Bg

her ei nbefore, and salts thereof When it is desired to

Thobt in th aci d salé},, the free base may be treated
SRepHoR e b patirdiou eatipateryamrepsiafeisotbigeypngts such as a

coniPeh@ 8L for@tla{Viand carbon disulfide with a suitable base such as potassium
tert-butoxide in a suitable solvent such as tetrahydrofuran or diethyl ether at a temperature
between -78 °C and reflux.

(xi) reaction of a compound of formula XIX to obtain a compound of formula XX

S S

1
s e Gk

HN S HN N
Ssgol = egc

The reaction may be carried out by treating a compound of formula XIX with an
appropriate diamine such as diamines described in Tetrahedron 1994, 5 0(29), 8617 and
1995, 51(10), 2875 or diamines such as compound of formula V, VII and X. The reaction
may be preformed in a suitable solvent such as ethanol or methanol at a temperature
between 0 °C and reflux.

(xii) reaction of a compound of formula XX to obtain a compound of formula XXI.
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in a suitable solvent such as tetrahydrofuran, diethyl
et her, nethanol, ethanol, chloroformis or
wdi2eiT1iesomet hane or m xtures thereof and the reaT/SEZ07/000574
may occur between -30 Cto +50 C. (a) reaction of a
conmpound of formula XXII, wherein halo represents a
hal ogen such as brom ne, t#&5obtain a conpound of
formula I. 20 s H2NNA(R~)mHNA(R1)m N) NNO
RSNN(R3)P - RS(RBCB(Rz) /I (R4)q P (R4)q
XX X v%g AG8)71 PCT/ SE20G7M 000 B The
reacti on nmay arxAijed out by couplin );-f;%/sw"t abl e
conpound suchHls &= i\’ Wi th an
appropriate rnula Xl
wher ei n ' dFit wo R9
may forma cyclic boronic ester. on may be
carried out usixg a suitable palladi umyggtal yst such

as, [1,1' 5
bi S(dl phenyl phosphi no)ferrocene] pal I adiun(lI1)

LS SRR e TR S S

formalal)éldlmﬂi(dnl appaxpamtomdazmga gmragyéﬂ-eﬁmﬁf@&mde and
al I adi um ( ether W t or without, a suitable

aq epwngle}e h Sreqcrt BH@EpPe ﬁﬁré‘glﬁ}ﬁdﬁ@ a suitable solvent such as methanol

at & tinpérBfube B ¥PH S BiY RELPr 2- . .
(di cycl ohexyl phosphi no) bi phenyl, or using a nickel

catal yst such as nickel on charcoal or 10

Methofls Q# Bl RGNV %J(gﬂcpo) et haneni ckel dichloride
Antthempdbgery bpthe siplehtiet is Ith‘@ir&fdsé fo@ ﬂﬁi}ﬁepa@atﬁ)ﬂldf BB Bf general

F %lf’?h@ﬁs hcgeiﬁ ﬁ%fé%aljﬁldgl t%l angh R Qe gﬁ@r\@m spgcified,
are Bfigdd a@%éﬁﬁib@f(ﬁe Qhd semé%éi’édtdﬁlh%ﬁ' fihs @élt@@f@@&&ﬂ '[ﬂe acid salt, the

car bonat e, sodi um car bonat e, ceslum car bonat
freashsae mey bayrsrtes with amayidisach asechyidrogeh dalidessaith emhydndsgen kehloride

L IR N N TR R
or dldﬂairahrytﬂlamé oir@ixfures thereof and the reaction may occur between -30 °C to +50
°C.

(a) reaction of a compound of formula XXII, wherein halo represents a halogen such as

bromine, to obtain a compound of formula I.
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di oxane, di nmet hoxyet hane, water, ethanol or

NN- di et hyl f ormam de, or m xtures thereof. 20 Cenera
woORb(ITHdSS78t arti ng material s used are avai |l abl e PET/SE2007/000574

commerci al sources, or can be prepared according to

literature procedures. 1H NVR spectra were recorded in

the indicated deuterated sokyent, using a Bruker 25

DPX400 NWMR spectronmeter operating at 400 MHz for 1H

equi pped with a 4-nucl eus probehead with Z-gradients

Thé® feaé‘tlcﬁf Mgﬁﬁe AAQPoN c§1ﬁ}ﬁﬁ1tgr09 ARLRIb1 R M Sy chtas 4@8mpound
H equi pped wit 3mm fl ow i njection SEl

of mmam pridiralspntepyite hrszbgroam a@rft o, esigs phifgriaulaBEE Wikren R’
|
repcr:clés%ﬁ’t% gmy%?g gﬁ(xf gla/ Ia%g AR 1111%13(': c | %ﬁgc iE%LtSIS l:lthe t&hction

SOnha Ies ar
maftdp ehieidd dnt Ud;mgta suftablepaltediidim ceit@]lystSildghse(],,l'd oubl et ,

bis ‘é@‘%@&ﬁphﬁ%ﬁ 0 9%’%@??%@7@ )%@Pﬁg%gog;? 880574 37

tafsYRpRAF pHS Badifh{®! pREdRMh & FS19
fe cor§5| Sti 23%‘% fpﬁd@@% o &0311:5@;% y 95%?5 a V\atcg?es
(i}

okl 2B dDlD wpitnr N ey e Betes) TELD @atetstioy with,
or {filai o AELRAG ol 3€ RO IR in 2 REGLE B IRbph T -

(dlcﬁﬂb}&@wph&phES)b1p1mﬁylablan:kmga 1iclsd] catalystaucn mmbka‘v en lchmooal or

L RS Gipte o b et neigl HRE5H ISR B Vi nd piledtn
ifHRAAbRAR ki B FG A Ak ATHIWBRR ST as]&@mﬁp@ud?iﬂeamlsdll%fl

tinme of 0.7s. The diode array detector was scanned
amfnegivrlp aotriethy] armne; s analiel ancial or elkaling geethmpetal garhepate pr

hy%@%d@ ﬁéﬁsefsg)gtasg ?m%grbGH%Q dobii6 c%lgﬁlﬁfér @es%caﬁﬁ nalie otisodtium

or separation a I1’near gradient was ap
hyddoRidt: inray lmwséd)m%eﬂre@dhonlﬁhmh/lnmyr’ae petfornactiaih attemperatﬁ% range

bedegn o 1 P 0T En i oo 6 ey Tohen pratortp ey
didxdne, AifHctHER dﬁéthgﬁ)e Water Stianot & 1 Wedificthy1fbriandite, Sr nhiRhtres thereof.

raté of 1.0 nL/nin. The col um oven t enper ature was
set to 40 C, or LC- M5 anal yses was perfornmed on a
LC- M5 system consisting of a Waters Alliance 2795
HPLC, a Waters PDA 2996 di ode array detector, a Sedex
75 ELS detector and a ZQ single is quadrupol e nmass
spectronmeter. The nmass spectroneter was equi pped with
Ge&ﬁ’”é{l‘@é’l’%spray i on source (ES) operated in positive

St%fmgﬁlgéhhl\é QsddOhe FRHEHIe -ﬁ%ﬁl SARhELAT You¥Qk ! 398n BEBrepsired

0

' and the cone voltage to 30 V, respectively. The
acorading splteratwerptoeeduness scanned between nfz 100- 700

with a scan time of 0.3s. The diode array detector was

ARG spectra were recorded in the indicated deuterated solvent, using a Bruker
DPX400 NMR spectrometer operating at 400 MHz for 'H equipped with a 4-nucleus
probehead with Z-gradients or a Bruker av400 NMR spectrometer operating at 400 MHz
'H equipped with a 3mm flow injection SEI 'H/D-Bc probehead with Z-gradients, using a
BEST 215 liquid handler for sample injection. Chemical shifts can be given in ppm.
Resonance multiplicities are denoted s, d, t, q, m and br for singlet, doublet, triplet, quartet,

multiplet, and broad respectively.
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200-400 nm The tenperature of the ELS detector was
adjusted to 40 C and the pressure 20 can be set to 1.9
woane7/1$8par at i on was perfornmed on an X-Terra MBCOSE207/000574

mmx 50 mm 3.5 m(Waters) run at a flowrate of 1
m./mn. A linear gradient was applied starting at
100% A (A: 10nM ammoni um aceatjate in 5% acetonitrile or
8 MMformc acid in 5% acetonitrile) ending at 100% B
(B: acetonitrile). The colum oven tenperature was set

LG-bIS #flyEes were @srm&dﬂ&naﬁa%@mv\sayt@@ﬁﬁco%laﬁw Jﬁdwaz%s@«mance

0 a ers I ance
27%—’&‘%&%3&%%@? E’W g gy detgpteny Sedere 6t BES detegteriand a
ZME skefe (ﬁﬁﬁﬁ@bﬁrmﬁﬁ IR tréfetes TG In%sﬁ%b%%éi‘ﬂ&le@wé@%glp&e? pith an

ectroneter he mass spectronete was equ
el e& 0SpE}Yeien 5%9? 6@8) ioperatsd dn p@lt(\ES)f negaewaucmnode fihs cdpiey

The t
oS LA 3100 AP co Tl G BRBL 2 S A0
spéftrometes sva8 @caﬂpﬁblbatwa@tm/ﬁ 1068506 58 8 thed YEETS. Whe diode array
dethO 700 W @ %ﬁ@ béms of 0.3s. The diode array
SRPEETOrC e ok ARA00 P, Theragorapt i ELsmeﬁoam adjusted
to 6 °¢ bed % r&dS8 Gla® Eet"é@t? 8%%{) lli?:f ?e%ééégﬂlgg 9117léa%ég 1ent s gpplied

PCT/ SE2007/ 000574 38 e pressure
stattingiat Q0PArA (SSclfanik snomoniam apetatedn ﬁ%ﬁhc%nﬂ;me)%nﬁeénﬂﬁlgM&OO%

5 G R o L R Bl L DR 51015
unﬁ((Wét@@Ymﬁ ot AflokOad oF mﬁL}ﬁEﬁl 2Rt @Bl Bven {%m%erature was ses to 40

acetonitrile, or 8 MM formc acid in 5% acetonitr
Ceidi ng at 100% B (B: acetonitrile). The col urm oven 5

L B B BRI O 0 RSB L e

HPﬂmh afeaters DAY 29961V £Fa§ défedtor, @ S&IEB@VS/ ERYWBtectdr W £76 single
00 columm oven, a Waters ZQ single quadrupole nass
¢ BATSSEFCromelgt BhesnpApmIIME estias aquippeddatheant dectrospray

1onas,BQrc€ (ﬁ@)d@éragéi ﬁ%oﬁh&e &%{e Qﬁ\% ion d8e. Fﬁl%z u]? il rc}:/tvrﬁgtﬁr%?et \gﬁgs set to

was configured with an at s her i e pres
3.2ikdhargkthe OWG(MQ toi 30V Seﬂpeﬂafellyh Thémamssspbetrdnik@ér was scanned

ber P00 8RR GG B paB ke s ahioeier s tongied from
ZO(IJ@(B?O firh VEhe tﬁﬁ@&auﬁéf\bﬂ BOENS d@t%&ﬁﬁ@@/ﬂs ﬁglgtedaﬁleAE%nd??egﬁessure

he nmass range was set to nfz using a s
CanthenSét fofl- Db epamenmfapperfcep@d Ioe @n %EenrchMSﬂ(EK;B Q:mmmﬁo mm,

352@%{5\?@%}5) 29 ggs ot quqor%/tngﬂ‘;fg Pﬂ%rg d?%’gg’talﬁ?;‘/%%d startmg at

1oa9es\oam A0indA algﬁmmmﬂ&ﬁtalce/ iirsps AEbrBRINErIBM Rorhidicld Weoe
nt _for both APCI and APPlI node. Separation was

acBiTI5) FRInGE! Ve GBAca onEeioy e @oBITGoh mper@tenms 56 o
40 Moy ( Phenonenex) and

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 k'V and the cone voltage to 30 V, respectively. The mass
spectrometer was scanned between m/z 100-700 with a scan time of 0.3s. The diode array

detector was scanned from 200-400 nm. The temperature of the ELS detector was adjusted
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run at a flowrate of 1 m/mn. A linear gradient was
used starting at 100 % A (A: 10 MM ammoni um acet ate
wono@%iset hanol ) and ending at 100% B ( net hanoPELT/SEL®7/000574

colum oven 20 tenperature was set to 40 C or LC- M5
anal yses were performed on a LC-Ms consisting of a

Wat ers sanpl e nmanager 277738 a Waters 1525 g binary
punp, a Waters 1500 col unm oven, a Waters ZQ single

quadr upol e mass spectroneter, a Waters PDA2996 di ode

to 40 P@yndithe poisaure sl set tSLOdur. Soparkticn Wl Refothed s RBSSra MS

sgﬁct romet er was eq&i pped with an el ectrospray ion
C85 3l raa X 0gnmo &5 g Waists) rim a5 adlo sate ofrl mbfyaini Adineargradient

i : [ r ; e mz . .
s T A0 T RS S B PSPl or 8 b
forpit acigén Wagcetetitrile) dihglay160%d B (B2 acanstrild)0Thaguma Sven
; set to 30V, rggeectively. The di ode array detector
CORCIHWE VS S0 JB0C4%0 nm ™ The tenperature of the ELS

detector was adjusted to 40 C and the pressure was set
to 1.9 bar. For separation a |inear gradient was

LCMS| anakysestveare peréoraned 006 96 dnsidngndd 3¢/ atengWanipldanager
formc acid in 5%

27272‘(,2%3&7'%?};{1'52% ﬁ}ﬁr@%ﬁ@%ﬁ;& 3‘{3?55_@305;@ muppven, a Waters ZQ single
oinbdsisheronbhe, £ 1R

qumqi 50 1 s 3 gm WO f(%glf%g%qmédé%@%?ﬁo%&9%3&%85

EL?&@ﬁ@ﬁéﬂgﬂasme@ﬁo%@r veshcoafigarefl Mitly anatreospheric prledsuien.

. . t LAl t to 4 or LG MS
BSOS LA SRRSO, B i Do S
pregyyreéphdtaivnisatd@ O\ PPpgeavicat Thﬁh&g%ﬂedu@?)eﬁtsaﬁrﬁe@ﬂﬁﬁe Pbktive

bance De or a 54 nm) and a 5 Waters
o R B et 55T 804, LE Rl a8 fhapim e sk ym 150-300
usis@e sdah QiR 0. 3V8 The AP PRI dah HRNA PEES50SRER Yetl 0 6.%36 kV and

source (ESI) operated in a positive or negative 10

0.8fHdde resperbively ol addigion, the Hesatyatiomtentetatira (3D0c sdesalvatigenas
T ect r onet an et ween ,
0Tt I [P AREL LRk S RS20 e P W ion
waSepuratd oditg MSemifebl@fi L8, 39MmA X3 88l ink kph
Performance RP- 1 8e (100 x 4.6 nm). A’ iune’gr %lroglg}l%}(l%tand
runghg flapigriecd | p/minahdinge sedigBoranugel statingst 90 & @cild mM
amBRUECAEhIe i B9 Gk o5 [ '&%g%}ﬁ >
m nut es. lgllow%:r at (}el:gﬁoé):L %an%lﬁ 1&‘%%? ?Q‘OJCQ,}-(’] :%r.me Q{}Hbe column oven
tempelahire Wacset tood0 Wasr per f ornmed on a GC- M5 system (GC
0, .5973N MSD) supplied by Agilent Technol ogi es.
LR iy airaretraonmet B ECMRBon 1506 o5 Hatess samgl rmpser
2779C22 WiHRré Y95 |8BinhBSubnp, 4 Wi aLyr e wradi-ent.
was appl i ed s}?arn t li‘g)rﬁpg At jéét%g?é%(? cgdﬁrﬁﬁ]omn, &n atgﬁ&%gﬂngle
quagfupgizanags giregtromateryiariy ateBPIA 2096 dile afhe d8B&Sr and a Sedex 85
ELS B&ELECTRL r%%ssv%gctrometer was equipped with an electrospray ion source (ES)
operated in positive or negative ion mode. The mass spectrometer scanned between m/z
100-700 with a scan time of 0.3s. The capillary voltage was set to 3.4 kV and the cone
voltage was set to 30 V, respectively. The diode array detector scanned from 200-400 nm.
The temperature of the ELS detector was adjusted to 40 °C and the pressure was set to 1.9
bar. For separation a linear gradient was applied starting at 100 % A (A: 10 mM

ammonium acetate in 5 % acetonitrile or 8 mM formic acid in 5% acetonitrile) and ending

at 100 % B (B: acetonitrile). The column used was a Gemini C18, 3.0 mm x 50 mm, 3 pum,
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equi pped with a chem al ionisation (Cl) ion source and
the reactant gas was nethane. The nmss spectroneter
woaso7agsi7pped with an el ectron i npact (El) i onPSOSEZ®7/000574
and the electron voltage was set to 70 eV. The nass
spectroneter scanned between nm z 50-500 and the scan
20 speed was set to 3.25 scan/s, or Conpound
identification was performed on a GC-M5 system (GC
6890, 5973N MSD) supplied by Agilent Technol ogi es. The
(Panssiesdd Othich Risatn aVow gité BPEeh1Mhih T dhun@féveh 'iérﬁﬁerature
Probe (DI P) interface manufactured by SIM GrbH. - The
Waﬁﬁ%t§°§ée€t°iforreter was confi gured with a chemical
r
Ld 191@' a%@@' %Vér%rf&r?r%&é)@%r\/g%g Scoésg%ﬁ%%g%n g"ﬁ%%]c%%G%

Sepyelr&tnxms (Mioduﬂrp &édters 2637 Bh3l 1i @lﬁkoﬂﬁhé&Betﬁd&’tdr ©he aed 284 fiA)and a
vol ectronet er

W vYas S tlo 70 eV. The mass s
e hbting 88?%@%9? PriO2SSSPe AT oL e B CRIPIOpEA Wia squwaired
withQndledBrofFaNod-sotyck (Eﬁ?@&ﬁg@ﬁf @ﬁdﬁtﬁ/c%ﬁ aﬁ% ioff4Rode. The

glled starting at 40 I mn) endi ng at
cagigry oltegs! wasB g apd cas volmgn wast3. V. s masts amtrvmeﬂgewas

sc#)ﬁ@@?é@@gr ep)é%’ﬁéidkﬁv ﬁbf%gn %ﬁlemf‘o’g or%rg %e 1?0615 \égefr]glerpormed

arative reparatlve CRFOTR
onweshromolithPeiatreanse Rift IBe U0 £ #.6ahmpNA 1iRar Habientwidupdlied

st 565U o ik hipard Gitowsh) winiet S00% EessifTichin

mif@ed. FEy tdte: 2. PmBGRTONI trile in MI1iQ Water. WO
2007/ 145571 PCT/ SE2007/ 000574 40 Flow rate: 20

nm./mn. Alternatively, purification was achieved on a

O BRI TSBh I h GR Bbra

M@)‘ﬂ@p]ngd(b'y)Agitdnu’ﬂfml(n(ﬂnges StgroolubiiDusedwas 4 Y RHMS, ID 0.25 mm x
gent onitrile/0. 1 %trifluoroacetic

15%6 1|aP 03&&%neafﬁﬁwrm%gra@enw;smpahectstartmg at 40 °C

(hd(ft‘i 4 %ﬂf"ﬂd a@@@ﬁ tl?L‘F{Jhoﬁp fﬁ@}a%? #ﬁr\%ﬁ%h telnff'aqg Epsec&;(.])'l%eter was

19 x 100 gm co
equpsdomitt & cliemﬁ)]. mmkdt@mmr)l iomsacet atdehd ra&ithtgaetvadinkthbhe The
in MIIiQ Water. . owratF 15, rrLl{)z'Erﬁ,Mcrowave
AP YRS PP BPRE T AD §leer e itacdED ipp spugpopndghe electron
volRiBetwhs S¥tth 1O SVZ Bhe RhfiGbEcirohRtdFRESInEA Eét@i’é@i’ ﬁ/zQi@VS dOyand the scan
produci ng continuous ifradi ation at :

queéy\@ﬁ st & tsery s phoppounyd ldmflp@trdndvmrfgrmwhcthC-MS
aI | Z
B T s 6o Tl R i piSmeter
waFb@spyted)wittCobjrectiloleTRobis (i) Rect:Se pfawaonurmu bySINEEmbH. The
col.ums or .usi k Si]ica 0 15
maf%spﬁ%rbetﬁe‘%asrﬁﬂlﬁ E%&B/ﬁ& erispilo (G 198 ke 3 fhe
reabt@fitSdal Wvaf nfdthad @ Theah®s kR ffomeiaRaLshuipped 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. 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 column to be used was a VF-5 MS, ID 0.25 mm x 30m, 0.25 um (Varian
Inc.). Preparative-HPLC: Preparative chromatography was run on Waters auto purification
HPLC with a diode array detector. Column: XTerra MS C8, 19 x 300 mm, 10 pm.

Gradient with acetonitrile/0.1 M ammonium acetate in 5 % acetonitrile in MilliQ Water.
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Chem stry Devel opnent, Inc. (ACD/ Labs), Toronto ON,
Canada, www. aedl abs.com 2005. 20 EXAMPLES Bel ow

woabowassai nunber of non-limting exanpl es of ceaPSELNI/000574
of the invention. 25 Exanple 1 Di-tert-butyl
[ 2- (met hyl t hi 0) propane-1, 3-di yl ] bi scarbamate s-, OyNH
HNyO O O WD 2007/ 145571 PC%()SE2007/ 000574 41 A
solution of 2-[(tert-butoxycarbonyl)am no]-1-{[(tert-
but oxycar bonyl ) am no] net hyl } et hyl net hanesul f onat e

Fldwe Rde: 79 mI0min. TRk natis6l C drﬁﬁ:ﬁtlémwadﬁﬁﬁlvéd‘&@ﬁhedﬁ préfarfve
Tetrahedron 1995, 51 2875-2894) in

hipadzy LGes A JAPLS: Fidhp §blma( SRD)I%TSTVh‘é&tc@éPCtOé equipid with a

[ b 7 en
W§ drg ngg{@r% ¥gﬁlﬁjpok:t%lé gSn 1% 1 g& Jg}ad%prg
ac&bnifril€d. lﬁ/mhﬂilofbaaétlctabicﬁnll\&m@ N\&itétr EIowAﬁteSlO £0phinNg to
anbi ent tenperature the m xture was d| | uted with

Algmagivey owetraelvps wagyed; ddanisd 1A 1w 18hmg; §ieecolumn.
S 0

Gr%glﬁ &ha%gggg eﬁr% M oongﬁﬁg 8?@6%5/ &H{éﬁﬁﬁﬁgrl e ﬁa}er'

Fleoditel o suil/frdd. e and concentrat ed in vacuo to yield the
crude title conmpound 220 ng (100 %yield). MS (ES) niz
321 [ M+1l]+. 10 Exanple 2 Di-tert-butyl

Mikzbwaie héh)fﬂnEIWafs QB brhiNIGR 8 T ecatordr GhiMhbPbSSBIR Sﬁh&lzeg Single-
Qs O O A solution di-tert-but

mqde NFiFROPRYS qu%ppcrd@s@s eontimiogs yraplistiee atr%léﬁMIéz (220 ny,
0.68 15 mml ) and 3-chl oroper oxybenzoic acid (380 ng,
2.2 mol) in N, Ndinethylformamde (5 nL) was heated

That lag@ clromratbgsaphyr(@HC) as performet en MexthUTECyhmed (Siiva gel 60 Fasq)

and W\%Queaﬁzg&/ the g}%t? Tolumn chromatography was performed on a Combi Flash®

Companion' using RediSep" normal-phase flash columns or using Merck Silica gel 60
(0.040-0.063 mm).

Compounds were named using ACD/Name, version 9.0, software from Advanced
Chemistry Development, Inc. (ACD/Labs), Toronto ON, Canada, www.acdlabs.com,
2005.

EXAMPLES

Below folows a number of non-limiting examples of compounds of the invention.

Example 1
Di-tert-butyl [2-(methylthio)propane-1,3-diyl]biscarbamate
s~
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sat urat ed aqueous sodi um hydrogen carbonate sol ution
(10-15 nlL) and the product was extracted with tol uene
wO030071mu3s71 The organi c | ayer was washed wi t h waPeT/SE2007/000574
dried over sodiumsulfate and concentrated to give
the crude title conmpound 100 ng (41 %yield). M5 20
(ES) mz 352 [ M+1]+. Exanpl g;3
2- (Met hyl sul fonyl ) propane- 1, 3-di am ne
bis(trifluoroacetate) 0 OAS/ NH2 NH2 WD 2007/ 145571
A fﬁloﬁ%@@QZ/eQW&carﬂ&fnyahfﬂdjQr H@t@ﬁl' c acid (5 nL) was

ded to a solution of di-tert @%
bu‘(or&ﬁw@qnyl)amm@mytbvléﬁhwemqth@eamlﬁqn]am (&amig 20vA mengl] dBcrilped in
The, @bt a
eI a0 Sh I PR Ao TS SO0 i
(50 mLY svasibeatgidto MGCeSahmﬁaﬁamylthmla:te (9% P, E3SmARI) Was-théh added

in er%%qﬁm ellnvdﬁ}gel glégglg%&xt&rg;ﬁ%l i(%?,‘l hoe{t %&Q%ﬁ{p@%&!&fxﬂ After cooling to

ambfen@i¥ni}Rratire tHeahiRtROWRE Mt%@&/hﬂ hichﬁ)?&h&ﬂélﬁ%o mL), washed with
bi s(trifluoroacetate)

satpfatqdeaquedigtapimqniung nhlnnéer shating, s_at@a@d yql)dsws s;cahlba hmdregen

caxﬁ:é? gﬁ% %t?%rlﬁzvaﬁ%gdétedgif sé?ﬁg&%;@tefggg?nceﬂgﬁ ls”?o o H)%Ileld the
cryalg titldico@poyntl 220)m@(100 &6 gield). MHES) note3213B1-+11%.0. 40

nmol ) was added at 0 C. After stirring 2 h at 25 C,

t he solvent was evaporated in vacuo. tert-Butoxy

Exa@plkony! deprotection was achieved 15 by addi ng
trifluoroacetic acid (1.5 nL) in dichloronethane (1.5

Dirtery-baiyd [2-trecthylsulfonzl) pvapanest.3divelyisgerbampteent
tenperatgre for 30 mn. Evaporation in vacuo gave 100

ny (qualitative

»
ﬁ/o\[o]/NH HN\[O(OY

A solution di-tert-butyl [2-(methylthio)propane-1,3-diyl]biscarbamate (220 mg, 0.68
mmol) and 3-chloroperoxybenzoic acid (380 mg, 2.2 mmol) in N, N-dimethylformamide
(5 mL) was heated at 50 °C and stirred for 1 h. The mixture was then quenched by adding
saturated aqueous sodium hydrogen carbonate solution (10-15 mL) and the product was
extracted with toluene (50 mL). The organic layer was washed with water, dried over
sodium sulfate and concentrated to give the crude title compound 100 mg (41% yield). MS
(ES) m/z 352 [M+11".

Example 3
2-(Methylsulfonyl)propane-1.3-diamine bis(trifluoroacetate

|
O=4~

NH, NH,



10

15

20

25

yield) of the title conpound which was used w t hout

further purification: Ms (AP) rn/z 132 [M1l ]+. 20
waxrenTpkses7d Di -tert-butyl PCT/SE2007/000574

{2-1( et hyl sul f onyl ) am no] pr opane- 1

3-diyl)biscarbamate HN-SO O'V, NHI OH OO

Di-tert-butyl (2-am nopropang-|, 3-diyl)biscarbanate

(100 ng, 0.34 mmol, described in 25 Ramalingam K. et

al . Tetrahedron, 1995, 51(10), 2875-2894) was

Trlihwselcvedadid (5 mg wadyaie@tdd slutlod oFLdi-abutyl [£t hyl am ne
(71 L, ‘0.51 mmol Met hanesul phonyl chl ori de WD

nedyisuifanydipromey/lSediybbiscbaate (148 g 9.28 mpol dn dwbuoyomethane
(SW) @Hcdvg(tgjwél?&d gl}] 1% s%hggc{e %‘og tgg ‘Pﬂ\j\ﬁa gﬁ@@lﬁaﬁg %tfre%q%d in vacuo and
coeﬁrvgmra@d phizs mﬂm@aoo] (Seldtml) togiveckd7ang (1 OQ(%I lylehd) ot kHeattle

th +so|vent in vacuo gave 120 ny
“Tﬁﬁ%%¥3@§]§5 ’nlg{ “the title conpound: MBS (AP)
mz 368 [N%1]+ 5 Exanple 6 1-(3
-Bronnphenyl) 1- (4- met hoxyphenyl ) net hanam ne N H2 Br

Exampla4\ O "1 4-Bronoanisole (5.3 g, 28.4 mmol) in dry

Ni2h pra%%%rﬁ@th(flgéhma?get f1e fh AfQRepifepe tO to a
m xture of nagnesr nd a crystal

of iodide in dry tetrahydrofuran (25 nL) at 50 C. The
rrixtur was stirred for 5 h and then cooled to room
tu e. 3- Bronobenzonitrile (3.5 g, 19 nmol) in
Hzﬂ"ry hydrofuran (30 nL) was added drop w se over
n amd the m xture was heated at 60 C for 16 h.
ffe m xture was cooled to room tenperature and dry
Dlv\ngé‘h)gl Zré%lﬁ}ogl’e)pal\{\@f 3%191 1scar amape (75 %1%?629 mmolxaescr?bed in
Ramalingam, K. et al. Tetrahedron, 1995, 51(10), 2875-2894) was dissolved in pyridine

(1 mL) and acetic anhydride (38 pL, 0.40 mmol) was added at 0 °C. After stirring 2 h at 25

°C, the solvent was evaporated in vacuo. tert-Butoxy carbonyl deprotection was achieved
by adding trifluoroacetic acid (1.5 mL) in dichloromethane (1.5 mL) and the mixture was
stitred at ambient temperature for 30 min. Evaporation in vacuo gave 100 mg (quantitative
yield) of the title compound which was used without further purification: MS (AP) m/z 132
[M+17".

Example 5
Di-fert-butyl {2-[(methylsulfonyl)amino]propane-1.3-diyl}biscarbamate

0 H
S~
WY
j\ HN
o’&o
Di-tert-butyl (2-aminopropane-1,3-diyl)biscarbamate (100 mg, 0.34 mmol, described in

Ramalingam, K. et al. Tetrahedron, 1995, 51(10), 2875-2894) was dissolved in
tetrahydrofuran (2 mL) and triethylamine (71 pL, 0.51 mmol). Methanesulphonylchloride
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15 another 45 min. The m xture was cooled to O C and

sodi um borohydride (1.4 g, 38 mmpl) was added in
weant7iiesgiover 15 min, the mxture was then al POWSHE2000/000574

reach room tenperature and stirred for 4 h. Saturated
-aqueous ammoni um chl ori de was added and nost of the

organi c solvents were renovgd i n vacuo. The residue

was extracted with dichloronethane. The organics were

dried over sodiumsulfate, filtrated and evaporated.

(3RALAAA ifnnm@twasmd&gd a0l UERd G BIFBREoARANA f4S1 NG By Water
m 8 35. % in n-heptane _as the eluent,

ani?‘ﬁéﬁfﬂ&@‘&t%’v aé REAndghs prgpaiy pbrserties colleciad dnedbuien sodimpisulfate

anM@l)pGMﬂ@: gc.ﬁverﬁ zr59acuo %a&g %idzrrgg %qd;!)a%& eﬁ{wl’f} EB 2 8&1516

, 7.30 -
comp@n@zMSﬁAPM#g%%[ ] s, 3.70 (s, 3 H, 2.31
(br s, 2 H; Msmz (C) 291 293 [ MH1] +. 25 Exanpl e

7 1-(3 -Bronophenyl)-l-pyridin-4-y|nethananine WO
Exa2@p[é/6145571 PCT/ SE2007/ 000574 44 NH2 1 N Br

Butyllithium (2.5 Min hexanes, 10.20 nL, 25.40 mmol)
1-(3zBro @gg@ﬂ)d-é-methomhenvimqthanammq1t i on of

1, 3- didm,0ono- benzene (6 g, 25.40 mol) in dry diethyl
Bret er {60 nL), under an atnosphere of argon. The

ofp ned ture was stirred for 1 h at -78 C

4 Qpanopyridine 5 (2.64 g, 25.40 nmol) in dry diethyl

ether (45 nL)jwas added and the stirring was conti nued

for 20 mn at -78 C. The reaction m xture was all owed

4-Broma4i€ile (3878 283 mndo® 1R @F}afeﬁﬁl?yd%fgraﬁr(% AE) hag Qcﬁde(i@op wise to

mas added and the resulting m xture s stirred

nL
a mpgare ofpneReyivm £0.49 g, 28rhemend) and omysialof dwlidesd drpteraldrofuran
(255985 4Boler PRy AEiEe Cf% strrdd fo%é é}tmf?e%cooy\?%? adde g'gagli%glre 3-

the reaction stirred overni
Br@aehgnzinatrilexd fegy 19 rﬂlﬁolalmMItatmhyﬂﬂoﬁrraIdGO(IﬂlQ) \ﬂis) add8&drop wise

efuII added and th s concentrated. The
°"“’r§b 06 g PUX TR W %%&ﬁaﬁ%‘taégb U@%@m ﬁe &}I@Hwo\ff%fr@pké figroom
ten{péﬂltlﬁb)md yenanGRN2S thBYRis MRS aIQf t'h@ gea@f{(ﬁf m WQS stlrred for
sul fate, concentrated i'n vacuo, pr oduct

%laﬁr (p nuh. i raisigevas eqpleshitcgr %nﬂwdluusbqn@mdhﬂ@ (b4 g,r?r& mmol)

EEs %mylﬁL rﬁdﬂkq’v o s, ﬁﬁ%&ﬁg%%%an&ﬁ%@ﬁﬁwm ?%’%é‘iél % °
terr@eﬁelré giat] stifred for5Bh. Shiwb@tedaqueduddmmbhiuih ddor(de,wal -ad&sd7a70d
mosf’ 0‘2F ﬁhe (ﬁ%ané ggfven at e ‘get_rno?vy %mva}cuggl“ }'%:esiéuql__{)yés %{trggte(é withq
dlcﬂrl))ronietﬂa&e (e o3gandcsWere Med &2t satiiid sdibfte, ABGed Mdldvhporated.
Purification by column chromatography, using ethyl acetate from 10 — 35 % in n-heptane
as the eluent, afforded 4.5 g (81 % yield) of the title compound: 'H NMR (DMSO-ds) &
7.59 - 7.57 (m, 1 H), 7.37 - 7.33 (m, 2 H), 7.30 - 7.26 (m, 2 H), 7.25 - 7.20 (m, 1 H), 6.86 -

6.82 (m, 2 H), 5.03 (s, 1 H), 3.70 (s, 3 H), 2.31 (br s, 2 H); MS m/z (CI) 291, 203 [M-+17".

Example 7
1-(3-Bromophenyl)-1-pyridin-4-ylmethanamine
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Exanpl e 8

1- Brono- 3- (i sot hi ocyanat o( 4- net hoxyphenyl ) net hyl | benze
woeoo7a4ssst Br |\ |\ O 20 Thiophosgene (1.3 RCT/SEZ007/000574

mmol ) was added in portions to a stirred solution of

1- (3- bronophenyl) - 1- (4- met hoxyphenyl ) met hanam ne (4.5

g, 15.4 mmol) in dichloroneyhane (70 nlL) and

sat urat ed aqueous sodi um bi carbonate (40 nL) at 0 C,

and the mxture was stirred at 0 Cfor 2 h. The

or gdflcs were coll ected and the aqueous phase was
acted 25 with dichloronmethane. The conbi ned
janilc extracts were washed with brine, dried over WO
2607/ 1468%¥1 PCT/ SE2007/ 000574 45 sodi um sul fat e,
Ll trated and concentrated in vacuo to give 5.02 g (98

%yield) of the title conpound: 1H NMR (DMSO-d6) S
Buvylmlmn @. 5B ifhexshek]) 10.20. rﬂ%525 40 ﬁ%ﬁlo()rms%dhad to% c%fhed (=78 °C)
SOlgtle,nsof( ]S_{)T‘l d@rwo-’bg&gﬁ%@ 2540 rr(lmol) in <|i_r|)y d1ethy1 ether (60 mL), under an

atni’oaﬂﬁé’?e Br ﬁﬁ@lﬁ’ heg %b@a(ﬂeﬁ%&fu?é:\xf %1% i ]hh1¥ b Bgro(dy {lgralc%g/éldlne

D pyri di n- ocarbona

2-pye, 2. %HWFTBIH) dvsabeta;zﬂcb@mb: (45mbin wapaxtded and the@tifting was

ot { Bolin at <18 °C) The reagiion mixpins ates allawed o afzipmpient
tenfheBBurenand firyi methéhod (3D @aeidied end Be %s)lltmyﬂﬁxfﬁké(&lé’é' Sirred for
tirred f 30 mn and was then diluted wt
en i S b saon P 709190 i b GO T BRIEe thd e Admemol)
wa 8dlcd%h & bﬂefr@z{cﬁoﬁlgﬁrm %Ht%% Sflb; ehﬂe%@&gt%re %gtg%a\é%) aqueons
0. 100 (86 %yield) of t ecruepro uct

amg@glung OIPWP wl) s aareliply bddddsand the mixture was concentrated. The
aqu%g&%p}ggfﬂvg o«%&iﬁx 621 txélcg 1%0@1?0%1%@%2% ()40 nif?}, t Iglo?gza%icl lg}lrerr] %vas
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 (CDCl5) 6 8.56 (dd, J=4.55, 1.52 Hz, 2 H),
7.54 (t, J=1.77 Hz, 1 H), 7.40 (dt, J="7.83, 1.52 Hz, 1 H), 7.33 - 7.24 (m, 3 H), 7.20 (t,J
=17.83 Hz, 1 H), 5.15 (s, 1 H), 1.78 (br s, 2 H); MS (ES) m/z 264, 266 [M+1]".

Example 8
1-Bromo-3-[isothiocyanato(4-methoxyphenyl)methyl]benzene

Sx
\\N

peps!
ol
|

Thiophosgene (1.3 mL, 17 mmol) was added in portions to a stirred solution of 1-(3-

bromophenyl)-1-(4-methoxyphenyl)methanamine (4.5 g, 15.4 mmol) in dichloromethane
(70 mL) and saturated aqueous sodium bicarbonate (40 mL) at 0 °C, and the mixture was
stirred at O °C for 2 h. The organics were collected and the aqueous phase was extracted

with dichloromethane. The combined organic extracts were washed with brine, dried over
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s HNS Br\'\ O 1

1- Brono- 3-[i sot hi ocyanat o( 4- net hoxyphenyl ) net hyl ] benze
waeo(784957y, 26 mol ) and carbon disul fide (3. BCOWSE2002000574

nmmol) in dry tetrahydrofuran (30 nL) was added drop

wise to a stirred mxture of potassiumtert-butoxide

(4.2 g, 37 mol) in dry tetgahydrofuran (80 20 nl) at

-78 C. After the addition the m xture was allowed to

reach roomtenperature overnight. Water, brine and

soditu b6 stiaha WebcRdaR QN vEDS B RN ® PIRIE y}m of thyel title

col | ec ed. The aqueous phase was extracted w'th

Comp@tndt &1 MR ﬂhMSéb@ﬁ) oed -of. @?h(m & Bx{7rdct7s37 (maﬂéi)xvaéﬁed 30

ri Vel e and evapor at ed
ohgr &éd 1@9%&“ Zegzs%ﬁ (y’isloﬂél ’tghg ‘title product: 1H
NI\/R(DI\/BOdG) 6748- 743(m 1 H, 7.41 - 7.39 (m
1 5 H), 7.31-7.24(m 2 H, 7.22 - 7.18 (m 2 H),
Exgmplg9 6. 85 (m 2 H), 3.74 (s, 3 H. WD 2007/ 145571
4- fWMQR‘/IQQ%Y&Wﬁ%)m%ﬁB{'ﬁdﬂé 4- ( 3- Brono-
heny) -4-pyridin-4-yl-thrazolhtdine-2 5-dithione s\ S
ISIN\S iN Br 5 The title conmpound was prepared as
ibed in exanple 10 in 85 %yield starting from 4-
by ongphenyl ) (i sot hi ocyanat o) net hyl | pyri di ne. The
de brouct was purified by colum chromatography,
#'0r of orm  met hanol 0- 10 % gradi ent as the
: M5 (ES) mz 382, 383 [ M+l]+. 10 Exam | pel2
8- (3- Bronmophenyl ) - 8- (4- net hoxyphenyl ) - 3- (et hyl sul f ony
O0,0)DipyAdint-28y] thietarbdmattr (3B3ringad.GpP mmol) was added, in one portion, to a

sol%tigﬁ gtl ﬁk’iﬁr%‘m%bﬂ&fyﬁﬁ?—p r_i({irr11-|49yrir%eaar§a%ine (100 mg, 0.38 mmol) in
dichloromethane (2 mL). The mixture was stirred for 30 min and was then diluted with

dichloromethane (15 mL), washed with brine, dried over sodium sulfate and concentrated

in vacuo to give 0.100 g (86 % yield) of the crude product: MS (ES) m/z 305, 307 [M+1]".

Example 10
4-(3-Bromophenyl)-4-(4-methoxyphenyl)-1.3-thiazolidine-2.5-dithione
S

S
HN S
O
1-Bromo-3-[isothiocyanato(4-methoxyphenyl)methyl]benzene (8.7 g, 26 mmol) and
carbon disulfide (3.1 mL, 52 mmol) in dry tetrahydrofuran (30 mL) was added drop wise
to a stirred mixture of potassium fert-butoxide (4.2 g, 37 mmol) in dry tetrahydrofuran (80
mL) at —78 °C. After the addition 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 and the combined organic extracts
were washed with brine, dried over sodium sulfate and evaporated to give 10.5 g (98 %

yield) of the title product: 'H NMR (DMSO-ds) 5 7.48 - 7.43 (m, 1 H), 7.41 - 7.39 (m, 1
H),7.31 - 7.24 (m, 2 H), 7.22 - 7.18 (m, 2 H), 6.89 - 6.85 (m, 2 H), 3.74 (s, 3 H).
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HNN Br O\ | i A nmixture of

2- (et hyl sul f onyl ) pr opane-1, 3-di am ne
woi2e7tusI7h uor oacet ate) (107 ny, 0.28 15 nmol ) PCT/SE2007/000574

4- ( 3- bronophenyl ) - 4- (4- met hoxyphenyl ) -1, 3-t hi azol i di ne

-2,5-dithione (253 ng, 0.57 mml) and triethyl am ne

(0.4 nm, 2.87 mmol) in ethangl (10 nL) was stirred

overnight at 70 C. The m xture was cool ed to ambi ent

tenperature and concentrated in vacuo. The residue

was re-dissolved in ethylacetate:water (3:1, 40 nL).

The qrganic | ayer was separated, washed with brine,

Expmpled 15y er sodi um sul fate and concentrat ed.
4-BSrbo AT Bri i L0 zeom@%toq&mehy using an
e uent w th ethyl acera TN neptane - 80 %9 gave

ng (85 % of the t|tIe conpound. I\/IS (ES) mz 495
t. Exanple 13 WD 2007/ 145571 PCT/ SE2007/ 000574

S

B- (3- Bronophenyl ) - 4- (4- met hoxyphenyl ) - 1, 3-t hi azol i di ne
Thi ﬁge? d&h cﬁfﬁg B\r%(s) %?eﬁ:argg a5 Q‘Esgﬂb?fjgm egﬁ%@em 555 Znyjeld starting from 4-
[(3ttrombhehgitisoehi¢ch@Ratbymethytifline. TRScri®3r6dhct Fas Purfficdby

et hano for h. The m xture was concentrat ed
Colmn&g@&@(t%aﬁ@ t Frng dorafpemivesthandl o %o gradiens e he eluent: MS

(Eg(;ﬁ/tzggp 3@@@1\4\4@j§hed W t h aqueous sodi um car bonat e,
brine, ‘dried over sodium sul fate and concentrated in
vacuo. The crude product was io purified by colum
tography using an eluent with ethyl acetate in
&(‘%%l[g‘:n@e (0-100 9% to give 83 ng (96 %yield): M5 (AP)
gBﬂ&oﬂ@@xeh%—lS]-(#—m&h@Wﬁh@vlﬂ3 (methylsulfonyl)-3.4.7.8-
: I 3 met hox8- (4- net hoxyphenﬂ) 3,4,7, 8-
dine-6@ED-{hione i ni di ne- 6(2 -thione o--

A mixture of 2-(methylsulfonyl)propane-1,3-diamine bis(trifluoroacetate) (107 mg, 0.28
mmol), 4-(3-bromophenyl)-4-(4-methoxyphenyl)-1,3-thiazolidine-2,5-dithione (253 mg,
0.57 mmol) and triethylamine (0.4 mL, 2.87 mmol) in ethanol (10 mL) was stirred
overnight at 70 °C. The mixture was cooled to ambient temperature and concentrated in
vacuo. The residue was re-dissolved in ethylacetate:water (3:1, 40 mL). The organic layer
was separated, washed with brine, dried over sodium sulfate and concentrated. Purification
by column chromatography using an eluent with ethyl acetate in heptane (0 - 80 %) gave
120 mg (85 %) of the title compound. MS (ES) m/z 495 [M+1]".

Example 13
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SN_HNN Br I |
4- ( 3- bronophenyl ) - 4- (4- met hoxyphenyl ) -1, 3-t hi azol i di ne
WO 20EAdst7hi one (200 ng, 0.48 nmol), PCT/SE2007/000574
2- met hoxypr opane-1, 3-di am ne (92 ng, 0.88 mmol,
described in Ramalingam K et al. Tetrahedron, 1995,
51(10), 2875-2894) and trieyhylamne (0.36 L, 2.6
nmol ), was 20 heated to 70 in ethanol (5 m.) for 12
h. The m xture was concentrated in vacuo and the

8-(3651ofHEhARD. BhdibEs 4 H?etﬁ%&%en@ﬁ atad g—t&?ﬂv%ﬁﬁﬁgzo\ﬂ 5h

agueous sodr um carponat e, The, drred over sodrum
alpwrinhidine-662xd)-thameent r at ed |n vacuo. The crude product
was used without further purification: M5 (ES) rn/z
446, 448 [ M+l] +. WO 2007/ 145571 PCT/ SE2007/ 000574 48
Exam I n e 150H
8- (3gBr onppKenyl ) - 8- (4- net hoxyphenyl )-6-thi oxo-2 3 4 6
Sxehivdrpi m dazol 1 5 a] pyrimdine-3-carbonitrile
N Br I \ I\ s
Brd- henyl ) - 4- (4- met hoxyphenyl ) - 1, 3-t hi azol i di ne
-2 [ (41 nmg, 0.10 nmol),
: dNppriet hyl ) propanenitrile (10 ng, 0.10
described in Ramalingain, K et a
(Be]Bfoﬁ’ﬁ)@Hél@h) 4- Q@ﬂ}’éthoﬁﬁih]eﬂ?l) lz&ﬁﬁizal&ﬁﬂé-Z,éFtﬁthmne (82 mg, 0.20

LR NEC e e N
whRaRMd Af €in é@ha%@?@%ﬁﬁf@r | BeTﬁ@ﬁiﬂM% vs)’b@%oﬁ!ehtﬁt@&j iWdkdb and

ethyl acetate and washed aqueous sodi um
theresidoneeedilused wish eyl @@tatw@ld vse@hfrdmﬂg aqequesogivgn carbonate,

i T e
puE)ﬁaﬂrbjl eoh'hﬁn ichrolattdpydph§ L(Sﬁlg lan elephettly bthyBacétterin hprXne (O— 100

%)h’teong(i\(/e 83 mg %60 ‘% YIC%d) I\/ilS ?AP) m/z 433 M+1T".

Example 14
8-(3-Bromophenyl)-3-methoxy-8-(4-methoxyphenyl)-3.4.7.8-tetrahydroimidazo[1.5-

alpyrimidine-6(2H)-thione
O—

N
HN N
SR
4-(3-bromophenyl)-4-(4-methoxyphenyl)-1,3-thiazolidine-2,5-dithione (200 mg, 0.48
mmol), 2-methoxypropane-1,3-diamine (92 mg, 0.88 mmol, described in Ramalingam, K.
et al. Tetrahedron, 1995, 51(10), 2875-2894) and triethylamine (0.36 mL, 2.6 mmol), was
heated to 70 °C in ethanol (5 mL) for 12 h. The mixture was concentrated in vacuo and the
residue was diluted with ethyl acetate and washed with aqueous sodium carbonate, brine,

dried over sodium sulfate and concentrated in vacuo. The crude product was used without

further purification: MS (ES) m/z 446, 448 [M+1]".
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hexahydr oi m dazo[ 1 5-al pyri m di ne-3-carbo&ylate O O
S\ I N HNN Br I I\
wa-20@8ABsomophenyl ) - 4- (4- met hoxyphenyl ) - 1, 3-t hi ReOISEZlione00574
-2,5-dithione (100 nmg, 0.24 20 mol ), nethyl
3- am no- 2- (am nonet hyl ) propanoate (32 ng, 0.24 mol,
described in Nanjappan, P.4gt al. Tetrahedron, 1994,
50(29), 8617-8632) and triethylamne (139 L, 1 muol),
was heated to 70 Cin ethanol (5 nL) for 12 h. The
ExminglediSe was concentrated in WD 2007/ 145571

8 /SE%OO? 00574 49 vacuo and the reS| due was
-gg-:grol HIOphen of vohen: , : i

a]rﬁzfrﬂaMHme@C@‘ﬂﬁinﬁnlen hept ane (0 100 % to give 45 g (39
% yield): (AP) nmlz 475 [M+1l]+. Exam|pel7 5 N-f

8- ( 3- br onophenyl ) - 8- (4- net hoxyphenyl )-6-thioxo-2 3 4 6
hexahydr giym dazof 1 5 alpyrimdin-3-yllacetam de
O/ NHNN Br I \ I \ The title conpound was

prepa?em as \described in exanple 16 in 47 %yield
& ng

star

- (am nonet hyI ) et hyl ] acet am de
acet ate): M5 (AP) n/z 472, 474 [ M1] +.

4-(3- Bioﬁ@fﬂﬂﬂyﬁmoﬂélmﬁ*lﬁgn@? rﬁ)su Rhiazolidi e-%S ~dithione (41 mg, 0.10

frllnldln fonam
mmol), 3-amino-2-(aminomethyl)propanenitrile (10 mg, 0.10 mmol, described in

Ramalingam, K. et al. Tetrahedron, 1995, 51(10), 2875-2894) and triethylamine (139 pL,
1.0 mmol), was heated to 70 °C in ethanol (5 mL) for 2 days. The mixture was
concentrated in vacuo and the residue was diluted with ethyl acetate and washed with
aqueous sodium carbonate, brine, dried over sodium sulfate and concentrated iz vacuo.
The crude product was used without further purification: MS (AP) m/z 442 [M+1T".

Example 16

hexahydroimidazo[1,5-a]pyrimidine-3-carboxvylate
O

0
) \
N

HN N
4-(3-Bromophenyl)-4-(4—methoxyphenyl)-1,3-thiazolidine-z,5-dithione (100 mg, 0.24
mmol), methyl 3-amino-2-(aminomethyl)propanoate (32 mg, 0.24 mmol, described in

Nanjappan, P. et al. Tetrahedron, 1994, 50(29), 8617-8632) and triethylamine (139 pL, 1
mmol), was heated to 70 °C in ethanol (5 mL) for 12 h. The mixture was concentrated in
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HIl' NSS~NO HNN Br | | tert-Butoxy carbonyl
deprotecti on was achi eved by adding trifl uoroacetic
weaehdw/1¢ds7d L) in  dichloronmethane (1.5 nL) t oPCT/SE2007/000574
di-tert-butyl {2-[(nethylsul fonyl)am no]propane-1, 3-
di yl } bi scarbamate (122 ng, 0.33 nmol) and the m xture
was stirred at roomtenperangire 20 for 30 mn. After
evaporation in vacuo the cyclization was preforned by
addi ng 4-( 3-
vabloQRe mexemhﬂe Had Iﬁnﬂﬁﬂ IB9 émﬁﬁ%}c}mé@ aﬂlﬁ:‘ BAER dndéMé%f v?m’é eyl
di t hi one 136rr9 g.é rlelté am ne .
acefata in hapipny (@0 ét)lﬁ%\ﬁlﬁp“ b me(By % yigkd)r dﬁfbm/zﬁ’bét[M*el]
was heated WO 2007/ 145571 PCT/ SE2007/ 000574 50 to 70
Cfor 12 h. The m xture was concentrated in vacuo and
_amelgié& due was diluted with ethyl acetate and washed

naeH Q-4
a]@ﬁﬁﬂ&{ﬁt?, ‘éﬂgﬁgtaﬁ@ae was used vvlthout further

purification: Ms (AP) mlz 508, 510 [M+1l]+. 5 Exanple
19 (4S,) 8 (3

bronDphenyI) 814- met hoxyphenyl ) -6-thioxo-2 3 4 6 7

8- hexahydr0| azof 1,5- al pyrim dine-4-carboxylic
aC|dgFK} -) HN Br sNolO

3 yl') - 4- (4- met hoxyphenyl ) -1, 3-t hi azol i di ne
nlt»-n e (0.94 ng, 0.23 mol),

-4-[ (ter-t-butoxycarbonyl)am no] but anoic
0.23 mol) and triethylamne (32 L, 0.23
gated"to 70 Cin ethanol (5 nmL) for 12 h.
The sol vent was concentrated in vacuo. tert-Butoxy

The tldeuhypoue @ g bRphied @s &@%ﬂl%ahh RYAAPIBY 636187 YByield starting from

trifluoroacetic acid
N-[2-amino-1- (amlnomethyl)ethyl]acetamlde bis(trifluoroacetate): MS (AP) m/z 472, 474

[M+1T",

Example 18
-hexahydroimidazo[1.5-

tert-Butoxy carbonyl deprotection was achieved by adding trifluoroacetic acid (1.5 mL) in
dichloromethane (1.5 mL) to di-fert-butyl {2-[(methylsulfonyl)amino]Jpropane-1,3-
diyl}biscarbamate (122 mg, 0.33 mmol) and the mixture was stirred at room temperature
for 30 min. After evaporation in vacuo the cyclization was preformed by adding 4-(3-
bromophenyl)-4-(4-methoxyphenyl)-1,3-thiazolidine-2,5-dithione (136 mg, 0.33 mmol),
triethylamine (0.18 mL, 1.32 mmol) and ethanol (5 mL). The reaction mixture was heated
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15 di chl oronethane (1:1, 3 nL) and the m xture was
stirred at roomtenperature for 2 h. After
wevepaust7ion i n vacuo et hanol (5 nmL) was addedpPamsErdoe/000574

m xture heated to 70 C 12 h. The m xture was
concentrated in vacuo and the residue was diluted wth
et hyl acetate and washed g&th aqueous sodi um
carbonate, brine, dried ov sodi um sul f at e and
concentrated in vacuo. The crude product was used

to 7%9”'\#%, uff)_ t h er UL ' fd ' rtrg[n‘?g z;lg'\]/g%cglﬁ‘)a}lg mezreéé@e Wefs6d]ﬂute%QN1th

ethyd nékithtt A W‘aﬁre(l %m&qhwuy pbdttiyIchrbBnate, brine, dried over sodium sulfate

8-tet h d d di VO
and zouTeRirass ﬁgéﬁgﬁn %é%oﬁémmgba% ﬁfg) W %Sﬁ%g’ﬁ%}‘ Pﬁfgﬂe
t f
pun%%%onb rrgig?e’}gggog) 510£1M+11 hoxyphenyl ) -1, 3-t hi azol i di ne
-2,5-dithione (2 g, 5 nmol),

B 2 | f1 uor opr opane-1, 3-di ani ne (0. 79 g, 7.2 nmmol,
S bed in hbnjappan P. et al. Tetrahedron, 1994,
(4SPR( 2D om &ty B3 mettinttypliengl) Hoythinxioe3 .4.8. 78 _hexah@droimitdzo[1.5-
5 ethanol (50 nL) was heated at 70 C and stirred
meﬂ@ﬁhﬁgﬁﬁﬂéiﬁé¥ﬁ¥¥kure was then cooled to anbient
tenperat yye, concentrated and re-di ssolved in ethyl
acetabe¥&ater m xture (3:1, 200 mL). The organic
| ayer was_then separated, washed with brine dried over
sodi Nsul ate and concentrated. The product was
puri f 'Mh h col um chromat ography using a gradient
% ethyl acetate in n-heptane as eluent, to
e conpound 1.13 10 g (50 %yield): M
[ Mp1] +. Exanple 21
-Bronnpheﬁ?l)-S,S-difluoro-8-pyridin-4-v|-3,4,7,8-
4—(@-%&@%%ﬁ%m—@%&ﬁoﬁpﬁénﬁ— PYhi SR -4 Aok ouemd .13

mmol), (25)-2-amino-4-[(tert-butoxycarbonyl)amino]butanoic acid (50 mg, 0.23 mmol)
and triethylamine (32 pL, 0.23 mmol) was heated to 70 °C in ethanol (5 mL) for 12 h. The

solvent was concentrated in vacuo.

tert-Butoxy carbonyl deprotection was achieved by adding trifluoroacetic acid in
dichloromethane (1:1, 3 mL) and the mixture was stirred at room temperature for 2 h. After
evaporation ir vacuo ethanol (5 mL) was added and the mixture heated to 70 °C 12 h. The
mixture was concentrated in vacuo and the residue was diluted with ethyl acetate and
washed with aqueous sodium carbonate, brine, dried over sodium sulfate and concentrated
in vacuo. The crude product was used without further purification: MS (AP) m/z 459, 461
IM+17",

Example 20
8-(3-Bromophenyl)-3.3-difluoro-8-(4-methoxyphenyl)-3.4.7 8-tetrahvdroimidazof1.,5-

alpyrimidine-6(2H)-thione
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H- NN Br
4- ( 3- Brono- phenyl ) - 4-pyridi n-4-yl -thi azolidi ne-2,5-dit
waizeTa4§r176 g, 4.61 nmol) and crude PCT/SE2007/000574
2, 2-di fl uor opr opane- 1, 3-di am ne di hydrochl oride (4.75
g, 6.84 mml, described in Nanjappan, P. et al.
Tetrahedron, 1994, 50(29), 8p17-8632) was dispersed in
et hanol (55 20 nmL). Triethylam ne (15.5 nL) was added
in one portion. The reaction m xture was heated to 70
Cwith an oil gbath and stirred for 16 h, allowed to
cool t ro enperature and the solvent was
evapofng' The residue was re-dissolved in ethyl
acet aHN («Sd nL) and water (100 nL), and the phases
3 rganlc phase was washed with water
f7/ 145571 PCT/ SE2007/ 000574 52 The
Ner Jugous | ayers were extracted with 100 nL
ethyl acetate, the organic fractions were conbined,

A §HThtRsh SFVA(3- Bﬁﬁﬂ)@ﬁéﬂyg?-@(ki frﬁﬂ@x;gfﬁehﬂ?‘-‘l @dthea%ihcﬁﬂ@@ St@heshe Qg

in vacuo. The residue was redissolved in et

5 rgeeb e, %,dlféwamewed 3 Hapine (6. 78 % §-22mmeg), é?scgbfrqy indNagjpgpan, P.

h |
o AP ENL, S50 Ry SRS SRURERY 3 0 8
etHanalc(lSO oy wwﬂmeatedmtd@r?ﬂa)ﬂestlrred] oveagight. The gnxtere]waﬁhegl cooled to

{ eI a %{}ﬁtngretgtd 35 re dlssom% mn ethyivg:e{a![:é &fater m1x4fure (3:1,

zosnﬂ;3 ﬁﬁ@mgahe Ryt wé’s—tﬁérﬂ@b@ra&d,( WadkBd RembRine aytd ovir 4odiud
-t etrahydroi m dazo{ 10 alp %I‘I m di ne- 6( 2H) - t hi one

sulfate and epnopptrgtagy Th@pnodw &vas pprifiedwith selHpnHE I gsahy ising a
gr&ﬁen?. SHRT0- BRI, e f%&@c’é f Igﬂ téfh(egg effie t'bﬁ:J Oﬁvec‘ﬂl@rtfﬂ% 'AGm 5191@1 13

| 'uor opr opan di am ScCri Nanj appan
g(§09éywk0]M$éESthd6&ﬁM%1ﬁg4 50(29), 8617-8632): VB
(ES) mz 436 [M+1]+. 15 Exanple 23

Example 21
8-(3-Bromophenyl)-3.3-difluoro-8-pyridin-4-y1-3.4.7.8-tetrahydroimidazo[1.5-

alpyrimidine-6(2H)-thione

RF
sﬁ/Nf_%g
HN_/ N

N

l =N
Br

4-(3-Bromo-phenyl)-4-pyridin-4-yl-thiazolidine-2,5-dithione (1.76 g, 4.61 mmol) and
crude 2,2-difluoropropane-1,3-diamine dihydrochloride (4.75 g, 6.84 mmol, described in
Nanjappan, P. et al. Tetrahedron, 1994, 50(29), 8617-8632) was dispersed in ethanol (55
mL). Triethylamine (15.5 mL) was added in one portion. The reaction mixture was heated
to 70 °C with an oil bath and stirred for 16 h, allowed to cool to room temperature and the
solvent was evaporated. The residue was re-dissolved in ethyl acetate (300 mL) and water

(100 mL), and the phases separated. The organic phase was washed with water (100 mL).
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8- (3- Bronmophenyl ) - 8- (4- net hoxyphenyl
nmet hyl sul fonyl )-2, 3,4, 8- tetrahydroi m dazof
W 2607aufs7Li m di n-6-amine HZN S O ~Nj N N Br PEU/SE2007/000574
Aqueous t-butyl hydroperoxide (70 % 0.5 nL, 3.6 mol)
was added to a solution of 8-(3-
br onophenyl ) - 8- (4- nethoxyphggyl) 3- (et hyl sul fonyl ) - 3,
4,7, 8-tetrahydroimdazo [ 1
a] pyri m di ne-6(2H)-thione (120 ng, 0.24 mmol) and
T LEOES FTEREN By Nl oltacly i 40 B aitte dhe Bhehnic
fraoti@siwegdtombihel ‘dﬁe&@@?kﬂa@ﬁ&;ﬁh RO SEROEA/a00 8 Bapbrat&lin vacuo.
m xtyre was..th ntrated and the residu
The sSSP o TR AGrIBEHEYRBOTEISE 7 M Opiechneiotalish and

thé?lrﬂu'ﬂ?ied 9? b@lqnﬁ\éﬁfo SRS Ry SwtH A1 Quéh df §RAGRBkTahH BEbtane (0- 33
Purification col unm Chr omat ogr aphy,

%o Péwfrﬁpbmstmﬁ éomﬁtﬁlrﬂt@ﬂ Byaggoionei e bl & (ﬁs%na%él of(tire tigje

s eluent, gave 72 ng (62 %
CO@EMWQ%%’QZ%@% und. MS 5 (ES) nmiz 478

[ MH1] +. Exanpl e 24 8- (3-Bronophenyl)-3

3-dj fl.uoro- 8- (4-net hoxyphenyl)-2 3 4
Bxginple, 22, hydr oi mi dazof | 5- al pyrimdin-6-anine F HEN
8-(8LBYordophenyly-NBbro-£4-Hethd @ hbh-8, 4ACONRAH R b@S dazo[ 1,5-
pr ep_ar ed as described in exanple 23 in 90 %yield

a
(3- bronnphenyl# 3, 3-difluoro-8-(4-nmethoxyphenyl)-3,4,7

, 8-t etxahydref' m dazo[ 1, 5- a]pyri mdine-6(2H)-thione:
z 436 [ M+1] +. 15 Exanple 25

The title compound was prepared as described in example 20 in 60 % yield starting from 2-
fluoropropane-1,3-diamine (described in Nanjappan, P. et al. Tetrahedron, 1994, 50(29),
8617-8632): MS (ES) m/z 436 [M+1]".

Example 23
8-(3-Bromophenvl)-8-(4-methoxyphenyl)-3-(methylsulfonyl)-2.3.4.8-

tetrahydroimidazo[1.5-alpyrimidin-6-amine

\

Bl
liln ﬂl!i’ Br

Aqueous r-butyl hydroperoxide (70 %, 0.5 mL, 3.6 mmol) was added to a solution of 8-(3-
bromophenyl)-8-(4-methoxyphenyl)-3-(methylsulfonyl)-3,4,7,8-tetrahydroimidazo[ 1,5-

a]pyrimidine-6(2H)-thione (120 mg, 0.24 mmol) and aqueous ammonia (30 %, 0.97 mL) in

methanol (3 mL). The resulting mixture was stirred at room temperature overnight. The
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alpyrimdin-6-amne FF HZNN- NNN Br 20 Agueous
test-butyl hydroperoxide (70 % 5 nL) was added to a
waiad7anss7of 8- ( 3- PCT/SE2007/000574
br onophenyl ) -3, 3-di fl uoro-8-pyridin-4-yl-3,4,7,8-tetra
hydr oi m dazo[ 1, 5-a]pyrimdine- 6(2Hthione (1.41 g,
3.33 mmol ), nethanol (20 nmlyz and aqueous ammoni a (25
% 10 nL). The reaction was stirred at room
tenperature 21 h then evaporated in vacuo. The residue
mué%%egpa Z‘éelldt%ﬁ dchubled ?5&%92%1&&% L}‘e-dr"_ké’ON@c?mrcﬁﬁﬂ&*%ﬁfefhﬁge (20
horome ane , washed with brine (50
mld,masﬂecbweth bring gried bvansedilimaubate find cancertraied] Psnﬁpﬁrliloatbﬁd

|n v crude..pgr.oduc r<fo oI
RSty bUUBGHEhRRR GO M fideolihe 0
and Iﬁe&lm @Ilohl 610/ aatisiit, Wave M2 Agl(62M0YieldP 00Me Gitle totpound. MS
Z.Jr Pure fractions were concentrated in 5
(ESMe/aéWBWg Me 0.41 g (30 %yield) of the title
compound. M5 (ES) nmiz 406, 408 [Mt1l]+ ExamlIn e 26
8- (3- Brormphenyl) 3-fl uoro 8- (4- net hoxyphenyl ) -2
MQ tetrahydr0| m dazoFl, 5- al pyri m di n-6- arri ne F H2

]ﬁénmlﬁm:ﬁhﬁeyl) 3- fI uor o- 8- (4 met hoxyphenyl) 3 4, 7
8- tetrahydr0| dazo[ 1,5- a]pyrimdine-6(2H)-thione:

I\/S (|EL§) m/\zé [I\/H]+ 1s Exanmple 27 8-(3
obi

Fenyl - 3-yl ) - 8- (4- net hoxyphenyl ) - 3- (et hy

Isulfo 4, 8-

The title compound was prepared as described in example 23 in 90 % yield starting from 8-
(3-bromophenyl)-3,3-difluoro-8-(4-methoxyphenyl)-3,4,7,8-tetrahydroimidazo[ 1,5-
alpyrimidine-6(2H)-thione: MS (ES) m/z 436 [M+1]".

Example 25
8-(3-Bromophenyl)-3.3-difluoro-8-pyridin-4-y1-2.3.4,8-tetrahydroimidazo[1.5-

alpyrimidin-6-amine

Aqueous tert-butyl hydroperoxide (70 %, 5 mL) was added to a mixture of 8-(3-
bromophenyl)-3,3-difluoro-8-pyridin-4-yl-3,4,7,8-tetrahydroimidazo[ 1,5-a]pyrimidine-
6(2H-thione (1.41 g, 3.33 mmol), methanol (20 mL) and aqueous ammonia (25 %, 10 mL).

The reaction was stirred at room temperature 21 h then evaporated in vacuo. The residue
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t et rahydr oi m dazoFl , 5-a] pyri m din-6-anine 2.0 acetate

0. O S ZNNC N N~/ \\ I A OAmxture of
wa-208+bsomophenyl ) - 8- (4- met hoxyphenyl ) - 3- ( met hpCs8ELMY00574

1)-2,3,4,8- 20

tetrahydroi m dazo[ 1, 5- a] pyri m di n-6-am ne (36 ng, 75

nmol ), (3,5- dichlorophenyl )ﬂor onic acid (19 ny, 98

nmol), [1,1" -

bi S(dl phenyl phosphi no) f errocene] pal | adi un(11) chloride

Was e 18 Eaet%qg Eig%ﬂ)%fﬁgtgg%t%jé ZrII?UWasth Rt BRhe (WL? Sk Brer

car
magnegiuth stibfatepfifatd ambevapbrated ¢ tramo) TAAOr@RPodkd & dd purified by

PCT/ SE2007/ 000574 55 S he e
colygp phygmptosgaphy dpngaefad f‘féwml* Hw%m% B35 ﬁlaadléﬁrﬁﬁ ent
amiSRABAT i# nienbNE000: )st pfoezooaaod i1}, W edradtioRs Wede@ondehtrated in

and extracted wi th dichloromethane (20 nl). The +
vacae tragive 04%er(38 0o vigls) af the ditle vemrpessdi Mm (E8) m& 406, 408 [M+]]
concentrated in vacuo and the product was purified by
preparative HPLC, to give the title conpound (25 ny,
@QIS/(ZQI eld) s as a 1:1 mxture of two diastereoners.
6 :

11%{]dm-66an71ﬂe(m 4 'H), 5.10 - 4.88 (m 2 H, 3.80 (g,
2 H), 3.70 (s, 6 H, 3.69 - 3.61 (m 2 H),

3.56_IN 3.3 4 H, 3.07 (s, 6 H, 1.90 (s, 6 H;
M (ES 544 [ M1] +. 10 Exanpl e 28
8- (4- Ngt hoxyphenyl ) - 3- (net hyl sul fonLl) - 8- (3

-yl phenyl )-2, 3,4, 8- tetrahydroini dazof |
dis-657ami ne 2.0 acetate 0 OZZS-~ H2N N N

The title compound was prepared as described in example 23 in 89 % yield starting from 8-
(3-bromophenyl)-3-fluoro-8-(4-methoxyphenyl)-3,4,7,8-tetrahydroimidazo[ 1,5-
alpyrimidine-6(2H)-thione: MS (ES) m/z 418 [M+1]".

Example 27
8-(3'.5'-Dichlorobiphenyl-3-y1)-8-(4-methoxyphenyl)-3-(methylsulfonyl)-2.3.4.8-
tetrahydroimidazo[1.5-alpyrimidin-6-amine 2.0 acetate

A mixture of 8-(3-bromophenyl)-8-(4-methoxyphenyl)-3-(methylsulfonyl)-2,3,4,3-
tetrahydroimidazo[1,5-a]pyrimidin-6-amine (36 mg, 75 pmol), (3,5-
dichlorophenyl)boronic acid (19 mg, 98 pmol), [1,1'-
bis(diphenylphosphino)ferrocene]palladium(Il) chloride dichloromethane adduct (7 mg,

7.5 umol) and cesium carbonate (74 mg, 226 pmol) in 1,2-dimethoxyethane:water:ethanol
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04 1 N The title conpound was synthesized (45 %yi el d)

as 1:1 mxture of two diastereoners as is described in
wexenTpkuss727, starting from pyrim di n-5-yl bor onPCTAE2®7/000574

1H NMR (DWBC>d6) 6 9.19 (br s, 2 H, 9.02 (s, 2 H),

9.00 (s, 2 H, 7.95 (s, 1 H, 7.8 (s, 1 H, 7.67 -

7.57 (m 4 FD 7 51 - 7. 4%5(n1 6 FD 6.89 - 6.77 (m

4 H, 509 - 494 (m 2 3.87 - 3.75 (m 2 H),

3.70 (d, 6 FD 3.68 - 3. 60 (m 2 FD 3.57 - 3.35 (m 4

(630kapgespied A priclo st a8 Chisg S witgn glorbh o dMbicn

temﬁerat‘ii‘reﬁthé afiehiephea iiluted-with wited @-miE) ndey pheed/with dicBloforBethane

(20 Py, B EO TR vessied g ot odnie: Riljto Congpatrated 71 vt i th

pro@w@ %argglgﬁgaﬁ :%Yg)ar%vg YA @XYs Sivé fleRle Q@?ﬁg&lﬂﬁﬁ(ﬂj )mg?> 64 9 yield)

- "a] pyrimdi ne

as a(BBmmgmemfm diasteieomass. dié@&@MSiQ'nda}éﬂh%ﬁTQ 87 ﬁwe%hg 86 -

77%‘{}%91%@70@%5 83 & %315}0 O?ég 2@%@%?@“@94 e§‘74?¢¥é2{h),510 4.88

(m, Qqapglgomq,\ms9 Isealzeﬂ Hé},t3 ?@ﬁ(s@ 073.42- 3121 hat 2H),8n8b €1.56/(m, 4
and e ar ase was
H), @&7I(§>c§t]é}al 1. 9<9r(§ épo\]}@ @%dfﬂ@rﬁ‘*%ﬂfﬁfg and the sol vent

was evaporated in vacuo. 1,2-Di nethoxy ethane: water
(2 1, 3 n), (3,5-dichlorophenyl)boronic acid (76 ng,
m@ mmol ) and potaSS|unlcarbonate (83 ng, 0.60 mmol)
ﬂ. ; )

thidihS-J1

n 40 16 LY

tetr[aﬂvdlomﬁlia%éldlﬂgﬂﬁﬂﬂﬂnmwene] pal I adi un(I1)
chl ori de di chl.oronmet hane adduct (29 ng, 0.04 nmol)
added and thelivial sealed. The reaction was heated in
a mggowave o) for 15 min at 130 C. Water and et hyl
acet &t s\added and t he organi c phase was
col | eqf/ed_dyii ed_gver sodi um sul fate and evaporation
of the jacuo foll owed by purification by
pr ép iy ggve 17 ng (15 %is yield) of the

' ] as a 1:1 mxture of diastereoners: 1H

RIVR ( DVBO- 8 7.73 -

The title compound was synthesized (45 % yield) as 1:1 mixture of two diastereomers as
described in example 27, starting from pyrimidin-5-ylboronic acid: 'H NMR (DMSO-ds) &
9.19 (br s, 2 H), 9.02 (s, 2 H), 9.00 (s, 2 H), 7.95 (s, 1 H), 7.88 (s, 1 H), 7.67 - 7.57 (m, 4
H), 7.51 - 7.41 (m, 6 H), 6.89 - 6.77 (m, 4 H), 5.09 - 4.94 (m, 2 H), 3.87 - 3.75 (m, 2 H),
3.70 (d, 6 H), 3.68 - 3.60 (m, 2 H), 3.57 - 3.35 (m, 4 H), 3.07 (s, 3 H), 3.04 (s, 3 H), 1.88
(s, 7 H); MS (ES) m/z 477 [M+17".

Example 29
6-Amino-8-(3'

5'-dichlorobiphenyl-3-y1)-8-(4-methoxyphenyl
tetrahvdroimidazo[1.5-alpyrimidin-3-ol
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7.61 (m 2 H, 7.58 (m 2 H, 7.53 - 7.46 (m 2 H),
7.44 - 7.40 (m 2 H), 7.36 - 7.29 (m 2 H), 6.97 -
woe.200/14m712 H), 4.27 (m 1 H), 3.87 - 3.73 (m PETHE2007/000574
3.80, 3.79 (2s, 3 H, 3.72 - 3.65(m 1 H, 3.59 -
3.51 (m 1 H; M5 (AP) in/z 481 [ M+t1l]+. 20 Exanple 30
6 Am no 56
8( 4- met hoxyphenyl )-8-(3-Ryrimdin-5-ylphefYl)-2 3 4
- 8-tetrahydroi m dazof |,5- alpyrimdin-3-o0ol OH H2N~j
~N 1T N N-N N~ &D 2007/ 145571 PCT/ SE2007/ 000574 57
8- C8- Br gpypphe - 3- hydr oxy- 8- (4- net hoxyphenyl ) -3, 4, 7,
m dgzo[ 1,5- a]pyrimdine-6(211)-thione
----- 3 ) was di ssol ved i n nethanol: aqueous
6 nmL) and aqueous tert-butyl
% 0.55 nm., 4.0 mol). The reaction
4 pef 12 h. Water and ethyl acetate
was added and 5 the organi c- phase was col |l ected, dried

8- (aB%mqmdnﬁm&yﬂfoam -@ndethbreyphedyl e, 7y9a‘®trel%alp@rrmiagd[l 5-n

oyt CBEh oA P A b et d it A ARk
amﬂmﬁﬁ (39, 2 1"\@%1@}‘1?1@ daquedud FRGRIy MG ardpLdRIde 70 w Olsgimlt hied

ution for

mmfiol)I The tﬂast(cum vméwyﬂeé Bo&IE Fa)lR & Wt aed g agtetriyes aded and
l aporate
the\%é%a%gchgng%e sgclaltllggtgc\[;ﬁ%ﬁggg%r%g%%ﬁ%{fgt% 18 theQoRBnt WA ehaporated

seal e e reaction i o was
nrhﬁa@ed at 100 C for 5 days. Water and ethyl acetate

dded _and the o Iected
L2 PSR L TR G ST e Rea D gramg 5 i 0 40
mnYF P o@ish@ﬂﬁ%@rboﬁé{te gwﬂn 1§60 hﬂ{bIWerB&&&hiﬂr Witropen MRk Bubbled
gave yi el e title product as

thrmgutm @wfoncfpra@,m ébﬁeblgcdlpbppm:@s bns@wn@péiajil@m(ﬂ)

ch19r1 %dlg: ﬁ%on‘%ﬂ‘l%le a@dugg(w%t}gg)o&z@mgé ed anf t§<,2v1a1;seZ@d “The

reaZu&BWésnhea@d h:l) a nficr@wave GueB&or k5 l(imq at 230)17(3 Wa’@s ar(chqthyﬂ apfjtate

Wap.ﬁlddeg agi th(elﬁrganic E%lbal_g byassﬁoqgfﬁeg v%ogﬁg sulfate aili %@po%’ahon

of {hMSQyI]Vé'ntl zﬁ@éﬁ@lf&l&aﬁdagr(&nﬁcatmn by preparatlve HPLC gave 17 mg (15 %
or obi phenyl - 3-

- 3- net hox8- (4- nethox n
yied)Df nhegxtlezmoctuet aseehlid mxmmfzdéqstexe%n%ﬁ pI;IrNMBd a’;/?m 5)h7e73 -
7.61 (m, 2 H), 7.58 (m, 2 H), 7.53 - 7.46 (m, 2 H), 7.44 - 7.40 (m, 2 H), 7.36 — 7.29 (m, 2
H), 6.97 — 6.90 (m, 2 H), 4.27 (m, 1 H), 3.87 - 3.73 (m, 2 H), 3.80, 3.79 (25, 3 H), 3.72 -
3.65 (m, 1 H), 3.59 —3.51 (m, 1 H); MS (AP) m/z 481 [M+17",

cy

Example 30
6-Amino-8-(4-methoxyphenyl)-8-(3-pyrimidin-5-ylphenyl)-2.3.4,8-tetrahydroimidazo[1.5-

alpyrimidin-3-ol
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25

O A H2NIT N. NN C The title conmpound was prepared
as described in exanple 30 in 1 %yield starting from
W8-2007/145571 PCT/SE2007/000574

(3- br onmophenyl ) - 3- net hoxy- 8- ( 4- net hoxyphenyl)-3, 4,7,
8-tetrahydroi m dazo[ 1, 5- a] pyri m di ne-6(211)-thi one

and (3, 5-di chl orophenyl ) borg&hic acid. The reaction

m xture 25 was heated at 100 C for 12 h to give the
product as a 3:2 mxture of diastereonmers: 1H NWR

8- (G%@oﬂﬁ:hyﬁ 37hyafoxy-§- (tﬁﬁleﬂlﬂkypchehﬂl) 34,52 tetraHy&Bnﬁlﬂazo@l 5-
15l B (3B
a]g;{flmlcgng@(ﬂ@ tlpgm? mg, q}:gd mglo ]yvis“{rslsg Veg in rgethgnol agueggs

amf'i a]l(zk')) 0 Sl eyl e dal Ml a8 %QE)SSe?n%L 0

miB33). The reaction was heated at 40 °C for 12 h. Water and ethyl acetate was added and

the%&’%ﬁ@ f))haée foéf(}lge%g,? Q)?g sod ug‘r s(uflgfa%ye{nd%edéoﬁ]ve%t w:?lse %Lgrated

in Bacab AV dibeind (Bmdipyeinfidintd2fibdrbnic Neid (19 of, DI4DIndh &) Friee

titl d d d bed
potalppngg cg{gwlagqlzj &3&1\/\%?0( (? I pa]r,)gyﬁs g.csldedels\ﬁtrrcggeg wals %ugﬁgmougg the

solggioxpfo‘?% yi -i)ggd gﬁe‘ngﬁﬁ&pﬁm@ffeﬁg&&%@m&m ﬁ) cﬁloﬁdz

tetrah al pyrimdine-6(2 hi one.
dlchlmomahma addum (29 mgeO %mm@hwwddﬁd agbthe viad seazeddgb@reg@mn

B WSS g 488 B o
was Zsﬂec?ed!'l)lraf:?ﬂ%v;@ sddiim 2ullfite and éi'ﬁporat?orﬁﬁ thersolZentn vaZuélﬁ)llowed

by@;nﬁgfatgbg ’bé/lplrepfr ve HfLahgave g %(2( g:yléd)@me t18e B@d&(@ agg2:1
m1§ct%§e oﬁdlé'&ere&n&? H T@MﬁQ(lfM‘SO )I'@ 9.13. 95172 s 31 ﬁ? 9(05%)( 9.b4 @s:, 2 H),
7. &?37 15 Gﬁﬂrﬁlmﬁ 81)(2360 57 5@L| 7c4ﬁ 23@8&%%136 7. 29 (m 2 H), 6. 3? 6.88
] 2R e ARy gl%glnﬁ%% o3 VeV 27T, B 64 (m,

1 H),3.51 (m, 1 H); MS (ES) m/z 415 [M+1T".

Example 31
8-(3'.5'-Dichlorobiphenyl-3-y1)-3-methoxy-8-(4-methoxyphenyl)-2.3.4.8-

tetrahyvdroimidazo[ 1.5-alpyrimidin-6-amine

The title compound was prepared as described in example 30 in 1 % yield starting from 8-
(3-bromopheny!)-3-methoxy-8-(4-methoxyphenyl)-3,4,7,8-tetrahydroimidazo[ 1,5~
alpyrimidine-6(2H)-thione and (3,5-dichlorophenyl)boronic acid. The reaction mixture
was heated at 100 °C for 12 h to give the product as a 3:2 mixture of diastereomers: 'H
NMR (DMSO-dg) § 7.65 - 7.55 (m, 4 H), 7.52 - 7.42 (m, 3 H), 7.36 - 7.21 (m, 2 H), 4.01
(m, 1 H), 3.87 (m, 2 H), 3.80, 3.79 (2s, 3 H), 3.71 (m, 1 H), 3.49 - 3.43 (m, 1 H), 3.47, 3.46
(2s, 3 H); MS (ES) m/z 496 [M+17".
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N // C HZNN NN The title conmpound was prepared as

described in exanple 30 in 26 %vyield starting from 8-
waQ007/145571 PCT/SE2007/000574

(3- br omophenyl ) - 8- (4- met hoxyphenyl ) - 6-t hi oxo-2, 3,4,6, 7

, 8- hexahydr oi m dazo[ 1, 5- a] pyrim di ne-3-carbonitrile

and (3, 5-dichl orophenyl )borggic acid. The reaction

m xture was heated at 100 C for 2 days to give the

product as an unknown m xture of diastereoners: 1H

NVR (DMSO-d6) 5 7.73 (m 1 H), 7.68 - 7.48 (m 5 H),

7.46 - 7.34 (m WD 2007/ 145571 PCT/ SE2007/ 000574 59 2
Examplegd295 (m 2 H), 6.84 (s, 1 H), 6.73 (s, 2 H), 4.13
3 @hoty-B(4-netilkybBenyB-843-pindidint Sy Iphetd) 2.3 %81 (m 1

H, 2.98 (m 2 H), N5 (AP) miz 491 [ MWFI[*. Exanple 34
tetfahydroimidazo[1.5-alpyrimidin-6-amine

6- Am no- 8- (3', 5'g.di chl or obi phenyl - 3-yl ) - 8- (4- met hoxyph

enyl 3@4 -

tygt rahytingi g daxo[ 1, 5-a] pyri m di ne- 3-carboxylic acid O
( NN | O The title conpound was

Nrel described in exanple 29 in 6 %yield

bt hyl 8 - (3 -bronophenyl)- 8
- (4- net boxyphenyN) - 6-t hi oxo-2, 3,4, 6, 7, 8 10
hexahydr oi m dazo| 10, 5-a] pyri m di ne- 3-car boxyl ate. The

THe®RE ChbRPolldb A Repis AeREEDed@in E8mple J00h 13 PR {iftting from 8-
o T B f

give t product as a 1:1 m xture di ast er éoners:

(GHnmngrbesd)-dshetboxy78-GBmethpx Ftheiyh)-3 A, H§-fetiahgdtoinmdazp| -
a]ﬁ%r%?@ﬁ%(@-‘h@%ﬁl%e %io%%ik?zﬁgs @e.r%:fi]a_t ‘1‘%0 %éfo?% c{agl tolgive
théProdidot 83a 3:28mBBuré bf didstbeomers 8O NBIR/@NIZO-ds) 894, 9.23 88, 1 H),
0.0¢T.08 &) o P 550 T8, 280 I M EL 5 11 45 (o, 1 1), 7.37 (m, 1 1), 728
(m, 1 H), 6.93 (m, 2 H), 4.05 (m, 1 H), 3.94 - 3.86 (m, 2 H), 3.80, 3.79 (25, 3 H), 3.78 -
372 (m, 1H),3.57 - 3.48 (m, 1 H), 3.46, 3.43 (2s, 3 H). MS (ES) m/z 429 [M+17".

Example 33
6-Amino-8-(3'.5'-dichlorobiphenyl-3-y1)-8-(4-methoxyphenyl)-2.3.4.8-

tetrahydroimidazo[1,5-alpyrimidine-3-carbonitrile

The title compound was prepared as described in example 30 in 26 % yield starting from 8-
(3-bromophenyl)-8-(4-methoxyphenyl)-6-thioxo-2,3,4,6,7,8-hexahydroimidazo[1,5-
a]pyrimidine-3-carbonitrile and (3,5-dichlorophenyl)boronic acid. The reaction mixture
was heated at 100 °C for 2 days to give the product as an unknown mixture of
diastereomers: "H NMR (DMSO-ds) 5 7.73 (m, 1 H), 7.68 - 7.48 (m, 5 H), 7.46 - 7.34 (m,
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Exanpl e 35
wo M/ Bs@i no- 8- (3, 5' - di chl or obi phenyl - 3yl ) - §clskpaRiGT4
henyl ) -2, 3, 4, 8- tetrahydroi m dazof 1,5-alp_ riny
idin-3-yiiacetamde Nd NC H2N/-~ 0 / I N NN C
20 The title conmpound was prepared as described in
exanple 29 in 10 %yield si%rting from
N-[ 8- ( 3- bronophenyl ) - 8- (4- net hoxyphenyl ) - 6-t hi oxo- 2, 3,
4,6,7, 8-hexahydroi m dazo[ 1, 5-
2 H), 0 9y(mi, 2 J), 6-83(5; 1] ) 617315, QeH), FH8 (meaED)] D79 (6, KDy 2748, 1 H),
e 0,C.f h ] the WD 2007/ 145571
3.61 %%%&%7%3 é‘é’)m%g%g@‘\@%] a 1:1 mixture of
di astereoners: 1H NVR (DVSO-d6) S 7.66 (m 1 H), 7.64 -
7.60 (m 1 H, 7.57 (m 2 H, 7.54 - 7.50 (m 1 H),
Exanple®d (m 2 H), 6.94 (m 2 H), 4.18 (m 1 H), 3.96 (m
AR 235 86 1% (263 B d 3 3 H,
o'ﬂ: 3“?’5. :i oJ_;_. ’ 4o ,g_i,h_ Tyl) (M1 ]+ 5
tetratfpderimidazel 1 36aNyiifidim-BroaBeoxydic acid
S -di chl or obi phen%d -3-yl)-8-(4-nmet hoxxphenl) 2 3 4 8
t et rahvdroi m dazofy\1l

Hanesul fonamide 0 H Il NS C
I I 10 The title conpound was
ed in exanple 29 in 5 %yield

Cl

1- 3- yi | pethapesul f onam de and
or ophenyl )fronic acid to give the product

The t;?ee)c?)nz_pogn@y)é% ﬁxireg%rg{l_ssfjée%grtlb%rdelg g}?arn?p:lé }2_5 %%A(y%(s}tagtg)g f?om
methyl 8-(3-bromophenyl)-8-(4-methoxyphenyl)-6-thioxo0-2,3,4,6,7,8-
hexahydroimidazo[1,5-a]pyrimidine-3-carboxylate. The reaction mixture was heated at 80
°C for 2 days to give the product as a 1:1 mixture of diastereomers: 'H NMR (DMSO-dg) &
7.68 —7.59 (m, 2 H), 7.57 (m, 2 H), 7.54 - 7.45 (m, 2 H), 7.44 - 7.40 (m, 1 H), 7.32 (m, 1
H), 7.24 (m, 1 H), 6.92 (m, 2 H), 3.97 - 3.84 (m, 2 H), 3.83 - 3.68 (m, 2 H), 3.80, 3.78 (2s,
3 H), 2.88 (m, 1 H); MS (ES) m/z 510 [M+17".

Example 35
N-[6-amino-8-(3',5'-dichlorobiphenyl-3-v1)-8-(4-methoxyphenyl)-2.3.4.8-

tetrahydroimidazo[1.5-alpyrimidin-3-yljacetamide

The title compound was prepared as described in example 29 in 10 % yield starting from
N-[8~(3-bromophenyl)-8-(4-methoxyphenyl)-6-thioxo-2,3,4,6,7,8-hexahydroimidazo[ 1,5-
alpyrimidin-3-yllacetamide. The reaction mixture was heated at 80 °C for 12 h to give the
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7.42 1H),7.34-7.28(in,2H), 6.94(m 2H), 4. 04- 3. 85

(m2I(—|)m, 3%2-3. 69(m2 1s H), 3.80, 3.79 (2s, 3 H), 3.55
wOmoThi4sg71 3. 01, 2.98 (2s, 3 H); M5 (ES) 'rﬂz_VSEST/sEﬁm/ooosm

[ Mt1] +. Exanple 37 (4S)-6-Am no-8-(3" 5" -dichlorobi

henvl - 3-vl) - 8- (4- met hoxyphenyl) 2 3 4 8 _ _

tetrahydroi m dazoll 5-al pyrigpi di ne-4-carbox lic acid

HO--e C H2N/ I--N~ NNOC \ I I 20 The title

conmpound was prepared as described in exanple 29 in 8

préduyt aslad : b dttiierd dfaEt@lfBomSers: Z—I N]\/tIRh (()]QI)\//IpSr(])e-ﬁs) |8)7 . 66 gnhl 10@6 7 _54 -
- Q. - - 9. -me -6- -7,
7@4@ é%?( 'gsﬁé;gﬁﬁg%g# %l%&é{n, 11Hp 73O (39@1%1&95}@’ 2H), 4.18 (m, 1
/ i micdines c .ac
e Peoron it 2 MR T s Iy RO 080 s es)
m/g332e 524 BMptoduct as a 1:1 mixture of diastereoners: 'H
NVR (DMBO-d6) 5 7.74, 7.69 (2m 1 H), 7.62 - 7.50 (m
5H, 7.48 - 7.43 (m 1 H), 7.41 - 7.36 (m 1 H), 7.32

Exg¢mpleB6H), 6.98 (m 1 H, 6.8 (m 1 H, 4.61 (m 1
3. 881 , .3 H . 9 - 3.35
N-[6zAmmon3-{3 i 1

: ; gropip 1)-3-(4aethoxyplrenyh2.3.4.§
tetra o ifHlidaz80s-b Widihitdin- 354 AR SredftdakBle ©
D chl or obi pheny yl)-
3-di f1 uoro-8-(4-ngt kbwhenyl -2, 3, 4,8-
t et rahydr oi m dazontss5-al pyri m di n-6-am ne 0.75 acetate
F 2N~ /-t~~C ! NN C 10 The title conpound was

scry bed in exanple 27 in 47 %yield

3-di fl uoro- 8- (4-net hoxyphenyl)-2, 3,4
azo [ 1,5- a]pyrimdin-6-amne:'H NWVR

0~ J=1.61 Hz, 1 H), 7.69 - 7.49 (m

The title compound was prepared as described in example 29 in 5 % yield starting from N-
[8-(3 -bromophenyl)—8-(4-methoxypheny1)-6-thioxo-2,3 ,4,6,7,8-hexahydroimidazo[1,5-
aJpyrimidin-3-yl}methanesulfonamide and (3,5 ~dichlorophenyl)boronic acid to give the
product as a 7:3 mixture of diastereomers: 'H NMR (DMSO-ds) & 7.67 - 7.47 (m, 6 H),
7.42 (m, 1 H), 7.34 - 7.28 (m, 2 H), 6.94 (m, 2 H), 4.04 - 3.85 (m, 2 H), 3.82 -3.69 (m, 2
H), 3.80, 3.79 (2s, 3 H), 3.55 (m, 1 H), 3.01, 2.98 (2s, 3 H); MS (ES) m/z 558, 560 [M-+17".

Example 37
(45)-6-Amino-8-(3',5'-dichlorobiphenyl-3-y1)-8-( 4-methoxyphenyl)-2.3.4.8-

tetrahydroimidazo[1,5-alpyrimidine-4-carboxylic acid

The title compound was prepared as described in example 29 in 8 % yield starting from
(4S)-8-(3-bromophenyl)-S-(4-methoxyphenyl)—6-thioxo-2,3,4,6,7,8-hexahydroimidazo[ 1,5-



H, 7.48 - 7.29 (m 3 H, 6.96 - 6.74 (m 2 H), 4.05 -
wg'zggy/léng g ||:|)|) 5/585(3 -)3.76 (m 2 H, 15 3.71 (é, 3 H,

_. 71 ; ES) mz 501 [ M+1l]+. EX

D aorese, [ ] anpPeT882@7/800574

met hoxyphenyl ) - 8- (3- pyri m di n-5-yl phenyl) -2, 3. 4, 8-

tetrahydroi m dazof 1 5-al gyri m di n-6-a¥n’ Z1e 0.75

acetate F HZN /-t F NN O\ 20 The title conmpound

was synthesized in 27 %yield as described for exanple

a]pyrgn@e—@&{rb&ﬁ'hc fafl)e Mhe reac'uon mixture was heated at 80 °C for 3 days to

br 6nopheny

3-dif
give thé pﬁodut:’@tsradhydmmmﬂoﬂ d[a@‘%erepgrgisg % B}\@%%%es%e{%i éﬁé (Em,
S AL e R A5 g
(m, 1(1%)%6%8@11 1?1()95261 &, 11}559173,8173 68 (158 I, 3.66 a)h 1 H), 53449(40} 3% (m,
s 1H)2.49(m3 B85 108 182 (o, . MBS gezgm@z . 3.99 (br s,
MB (ES) mz 435 [ M¥1] +. 5Exasp|e 40 o (s 2 W

3,3-Difl uoro-8-(4- methoxyphenyl)-8
Mrl d| n- 3- yI phenyl ) 2 t et rahydroi m dazo[ 1

teuagﬁﬁﬁiﬁfll@&@[lf 51&1@@%@1%16 Biline Qﬂératetﬂrg from
8- (3-br om)ph‘(_sny! ) -3, 3-di fl uor o- 8- (4- met hoxyphenyl ) -2, 3
,4,§-Nt et rahydr oi m dazo[ 1, 5- a] pyri m di n- 6-am ne and
pyridNn-3 yINobromic acid: 1H NMR (DVMSO-d6) 5 8.53 (d,
= 1N99 Hz,/ 1 8.35 (dd, J=4.75, 1.46 Hz, 1 H),

, 7.56 (t, J= 1.57 Hz,
7.23-7.14(m 3H), 6. 66-6.58 (m 2

10

The title compound was prepared as described in example 27 in 47 % yield starting from 8-
(3-bromophenyl)-3,3 -difluoro-8-(4-methoxyphenyl)-2,3 4 8-tetrahydroimidazo[1,5-
alpyrimidin-6-amine: 'H NMR (DMSO-ds) & 7.76 (t,J = 1.61 Hz, 1 H), 7.69 - 7.49 (m, 5
H), 7.48 - 7.29 (m, 3 H), 6.96 - 6.74 (m, 2 H), 4.05 - 3.93 (m, 2 H), 3.88 - 3.76 (m, 2 H),

15 3.71(s, 3 H), 1.91 (s, 2 H); MS (ES) m/z 501 M+1T".

Example 39
3.3-Difluoro-8-( 4-methoxyphenyl)-8-( 3-pyrimidin-5-ylphenyl)-2.3.4.8-

tetrahvdroimidazo[l,5-a]nvrimidin-6-amine 0.75 acetate

20

The title compound was synthesized in 27 % yield as described for example 27, starting
from 8-(3-bromopheny1)-3,3—diﬂuoro-8—(4-meth0xypheny1)—2,3,4,8-
tetrahydroimidazo[1,5-a]pyrimidin-6-amine and pyrimidin-5-ylboronic acid: 'H NMR
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1s 3.64 - 3.54 (m 2 H), 3.49 (s, 3 H, 1.68 (s, 2 H);
M5 (ES) mlz 434 [M+l] +. Exanple 41
W@ 28070uf3700r 0- 8- (4- met hoxyphenyl ) - 8- 13- ( 5- met hegy|SE2G0d000574
n-3-yl)nhenyll 2 3 4 8 tetrahydroim dazof 1
5-a] pyrimdin-6-amne 0.75 acetate 20 F H2N /-t F ~
N ~N / The title conpound ygs synthesized in 17 %
yield as described for exanple 27, starting from
8- (3- bronophenyl ) -3, 3-di f| uor o- 8- (4- net hoxyphenyl ) - 2, 3
DMS@-b)e 9. ahiggln ¢ nsd@
( ) gl o)) @%1357 52| sPYﬁ-I)”?@@ﬁr%\gﬁ? Bﬁfs‘%%g%)l H),

%5 met hoxypyr i di n boroni ¢ acid
)618% ,)6/ FOT? 8B 00672 80053 (breR2 B),3771-(s83 BR 1.91 (s, 2
+8.27 (m 1 H), 7.81 - 7.76 (m 1 H),
H)gzMS(E%)w/Z43%[E%I§ 7.61 - 7.54 (m 1 H, 6.88 -
6.81 (m 2 H), 404-3.94(m 2 H, 3.91 (s, 3 H,
E il ~3.77 (m 2 H, 3.72 (s, 3 H, 1.89 (s, 2 H;
mz 464 [ M1]+. 5 Exanple 42

333Dﬁhiaré Ewneet&xsfsh&&nfs 3088 Y fheryly.brpgny ! | - 8- (4-m
e xyphen
te

B-CrATRING cata®- am ne 0. 75 acetate
I N\O\ ~ Fio The title conpound
53 %yield as described for exanple

F HIN /-t F N
was synt hesi zed [
f

[
in
27, ﬁtNartlng rom
8- ( 3- ?b&_n&»ﬁﬁegjyl) 3, 3-di fl uoro-8-(4-nmet hoxyphenyl)-2,3
, 4, 8-tgfrahydroi mdazo[ 1, 5- a] pyri m di n-6-am ne and
(2-f uld di | ) boronic acid: 1H NVR (DVSO- d6) 6
' 8.04 - 7.95(m 1 H, 7.77 - 7.71
.52 (m 1 H, 7.50 - 7.39 (m 5 H),
4.04 - 3.92 (m 2 H), 3.86 -

74 (m 2 H, 3.72 (s, 3 H,
The tltqe ccgmpound I_vgas synthes1z(ed in 65 % yield as described for example 27, starting

from 8-(3 -bromophenyl)-3,3-diﬂuoro—8-(4-methoxypheny1)-2,3,4,8-tetrahydroimidazo[1,5 -
a]pyrimidin-6-amine and pyridin-3-ylboronic acid: 'H NMR (DMSO-dg) 6 8.53 (d, J=
1.99 Hz, 1 H), 8.35 (dd, J=4.75, 1.46 Hz, 1 H), 7.76 - 7.66 (m, 1 H), 7.56 (t,J=1.57 Hz,
1 H), 7.37 - 7.24 (m, 3 H), 7.23 - 7.14 (m, 3 H), 6.66 - 6.58 (m, 2 H), 3.82 - 3.72 (m, 2 H),
3.64 -3.54 (m, 2 H), 3.49 (s, 3 H), 1.68 (s, 2 H); MS (ES) m/z 434 [M+1T"

Example 41
3.3-Difluoro-8-(4-methoxyphenyl)-8-[3-(5 ~methoxypyridin-3-yl)phenyl]-2.3.4.8-

tetrahydroimidazo[1,5-alpyrimidin-6-amine 0.75 acetate

The title compound was synthesized in 17 % yield as described for example 27, starting
from 8-(3 -bromophenyl)-3,3-diﬂuoro-S-(4—methoxyphenyl)—2,3,4,8-tetrahydroimidazo[1,5-
alpyrimidin-6-amine and (5-methoxypyridin-3-ylboronic acid: "H NMR (DMSO-ds) 6
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is 1.92 (s, 2 H; M5 (ES) nmz 452 [M1]+. Exanple 43
3,3-Di fluoro-8-13-(5-nmet hoxypyridi n-3-yl ) phenyl]-8Tpyr
wodbetA4sygh - 2, 3, 4, 8- PCT/SE2007/000574

t et rahydr oi m dazol |, 5-al pyri m di n-6-ani ne acetate 20

WO 2007/ 145571 PCT/ SE2007/ 000574 64 F H2ZNF ~/- N N

N NN OThe title corrpoun% was synthesized in 39 %
yield as described in exanpl'eé 27, starting from

8- ( 3- brono- phenyl ) -3, 3-di fl uoro-8-pyridin-4-yl-2,3,4,8

S S m aes) e Iy o P .

7.5 @n,d. )Y 6{88d 6.81%m) 261), 4.04 48.94im, 2 FH)3.9B(s33 H)B3.87=3.17 68, 2

%721 |3|)H)=§8ggs o, gflﬁ@mfz 4&%%6 -7'7?29(t(imJg Il—l)53

4.01 (t, J= 12.37 Hz, . 389 (s, 3 H), 3.85 (t,
J= 12,95 Hz, 2 H), 190(s 3 H: MS (ESI) mz 435
E Exanple 44 to 3

O
tetﬂahﬁdalmyiazcrﬁ d+d]pﬁ1rmﬂ1m@-aﬁhn%5) ’E&:z&:te&tee F HZN /-t F |
--NF The tit |le conmpound was synthesized in 89 %
yield as described in exanple 27, starting 15 from
-(3-brorm-pheny| )-3,3-difluoro-8-pyridin-4-yl-2,3,4,8
tetH Hrdazo[ 1,5- a]pyrimdin-6-ylamne and
2-fl uo/oyrl i n-3-yl)boronic acid. 1H NVR (DVSO d6) 5
.48

8
(
8

The title compound was synthesized in 53 % yield as described for example 27, starting
from 8-(3-bromophenyl)-3,3-difluoro-8-(4-methoxyphenyl)-2,3,4,8-tetrahydroimidazo[ 1,5-
alpyrimidin-6-amine and (2-fluoropyridin-3-yl)boronic acid: "H NMR (DMSO-ds) & 8.27 -
8.21 (m, 1H), 8.04 - 7.95 (m, 1 H), 7.77 - 7.71 (m, 1 H), 7.59 - 7.52 (m, 1 H), 7.50 - 7.39
(m, 5 H), 6.88 - 6.82 (m, 2 H), 4.04 - 3.92 (m, 2 H), 3.86 - 3.74 (m, 2 H), 3.72 (s, 3 H),
1.92 (s, 2 H); MS (ES) m/z 452 [M+17".

Example 43
3.3-Difluoro-8-[3-(5-methoxypyridin-3-yDphenyl]-8-pyridin-4-y1-2.3.4.8-

tetrahydroimidazo[1.5-a]pyrimidin-6-amine acetate
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15

(d, J=5.02 Hz, 2 H, 8.23 (d, J=4.52 Hz, 1 H), 8.00

(t, J=9.03 Hz, 1 H, 7.78 (s, 1 H, 7.58 (d, J=7.28
wekzpo7h4sd7y 7.52 - 7.39 (m 5 H), 3.99 (t, J= 1PCBGEM®;/000574

2 H, 3.83 (t, J=12.67 Hz, 2 H), 1.90 (s, 2 H; M

(ESI) rn/z 423 [M1]+. WD 2007/ 145571

PCT/ SE2007/ 000574 65 Exanghe 45 3

3-Difluoro-8-(2'-fluoro-5"-nethoxybi pheny-3-yl)-8

pyridin 4 yl 2 3 4 8 tetrahydroimdazof 1

5-al pyrimgdin-6-amne 0.25 acetate 5 F H2ZN F N~~--N
NN N~ | o\ I The title conpound was synt hesi zed
in7—2~N%y el d as described in exanple 27, starting

No- phenyl ) - 3, 3-di f | uor o- 8- pyri di n- 4-y1-2, 3, 4, 8
o-imdazo[ 1, 5- a]pyrimdin-6-ylamne and
5- met hoxyphenyl ) boronic acid. 'H NWR
) 10 S 8.49 (br s, 2 H, 7.73 (s, 1 H, 7.55 -
N3 H), 7.43 - 7.38 (m 2 H), 7.21 (dd, J=
00 Hz, 1 H), 6.97 - 6.89 (m 2 H), 3.99 (t,
NeONHz, 2 H), 3.82 (t, J= 13.33 Hz, 2 H), 3.77

(s, 3 H, 1.90 (br s, 1 H,; M (ESI) mz 452 [ Mrl]+.
Thesideredmpaynd 6725 synthesized in 39 % yield as described in example 27, starting

vz fluoro-8:< (2" :.f] uoro- 3. - met haxbi phenyl - 3-yl) 8

fro%ly% 5 rﬁ.mé?.—lghen )-%%ﬁlguorpé-psgﬁg}%?-cyll-%-)%dﬁgg-(gq.u?}ﬂydro.qmlgazo[1,5—
a]p§1=iﬁii¢ii;(—:6l-mrdin6 afid (38R oRyphRidacelBberofic abRNTENMER (DMNO-4) §
8.4b (de"J= 4.60, 1.46 Hz, 2 H), 8.34 (d, /= 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, /= 12.95 Hz, 2 H), 1.90 (s, 3 H); MS (ESI) m/z 435 [M+17".

Example 44
3.3-Difluoro-8-[3-(2-fluoropyridin-3-yl)phenyl]-8-pyridin-4-y1-2.3.4.8-

tetrahydroimidazo[1,5-glpyrimidin-6-amine 0.75 acetate

The title compound was synthesized in 89 % yield as described in example 27, starting
from 8-(3-bromo-phenyl)-3,3-difluoro-8-pyridin-4-yl-2,3,4,8-tetrahydro-imidazo[ 1,5-
a]pyrimidin-6-ylamine and (2-fluoropyridin-3-yl)boronic acid. ‘H NMR (DMSO-ds) 6 8.48
(d, J=5.02 Hz, 2 H), 8.23 (d, J=4.52 Hz, 1 H), 8.00 (t, J=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, J=12.30 Hz, 2 H), 3.83 (1,
J=12.67 Hz, 2 H), 1.90 (s, 2 H); MS (ESI) m/z 423 [M+17".
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F 0 WO 2007/ 145571 PCT/ SE2007/ 000574 66 The title
conpound was synthesized in 70 %yield as described in
wexenTpkuss727, starting from PCT/SE2007/000574
8- ( 3- brono- phenyl ) -3, 3-di fl uoro-8-pyridin-4-yl-2,3,4,8
-tetrahydro-i mdazo[ 1,5- a]pyrimdin-6-ylamne and
(2-fl uoro-3-net hoxyphenyl ) bggoni c acid. 1H NWR
(DMSO-d6) 5 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 5
7.09(m 2 H, 7.00 - 6.86 (m 1 H, 3.99 (t, J= 12.18
Hz,. 2 FD, 3.86 (s, 3 H, 3.85- 3.78 (m 2 H), 1.89
—%@—#H) VB (ESI) mz 452 [|v++1]+ Exam | p e 47
sny4- 8- pyr

21 ] .‘ wls | F
N The t|t| e corrpound was synthesized in 69 %yield as
described in exanple 27, starting from

8-(3-bro -phenyl)-3,3-dif|uoro-8-pyridi n-4-yl-2, 3,4, 8
Pt r a *imdazo[ 1,5 15 a] pyri m di n-6-yl am ne and
5- oropyridin-3-yl)boronic acid. 'H NVR (DMSO-d6) 5
(=N 1 H), 8.58 (d, J= 2.60 Hz, 1 H), 8.49 (d, J=
2 H, 7.93 - 7.86 (m 2 H, 7.68 - 7.55 (m 2
dd, J=4.63, 1.42 Hz, 2 H), 7.45 (t, J=7.77
4.01 (t, J= 12.33 Hz, 2 H), 3.85 (t, J=

2 H, 1.89 (s, 3 H; M5 (ESI) mz 423
20FExam | p e 48

or 0- 8- (3' - net hoxybi phenyl =3-yl ) -8-pyridi n-4-v
48 tetrahydroi midazof 1 5 al pyrimdin-6-am ne

Th 5 acetate WO 2007/ 145571 PCT/ SE2007/ 000574 67 F
cqmpoun was synthesized in 72 % yield as described in example 27, starting

from 8-(3 -bromo-phenyl)-3,3-diﬂuoro-S-pyridin-4-yl—2,3,4,8-tetrahydro-imidazo[1,5 -
a]pyrimidin-6-ylamine and (2-fluoro-5 -methoxyphenyl)boronic acid. 'H NMR (DMSO-ds)
68.49 (brs, 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), 6.97 - 6.89 (m, 2 H), 3.99 (t, J=1229 Hz, 2 H), 3.82 (t,J= 13.33
Hz, 2 H), 3.77 (s, 3 H), 1.90 (br s, 1 H); MS (ESI) m/z 452 [M+17".

Example 46
3.3-Difluoro-8-( 2'-ﬂuoro-3'—methovaiphenvl—3-Vl)—8-nvridin-4-vl—2,3,4,8—

tetrahydroimidazo[1.5-a]pyrimidin-6-amine 0.75 acetate
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N~N NO

[1,1'-Bi s(di phenyl phosphi no) ferrocene] di chl oropal | adi u
waRbd7)14§28 ng, 27.1 nole) was added to a stir Pet/SEZHT/000574

ni trogen flushed suspensi on of

( 3- met hoxyphenyl ) boronic acid (57 ng, 373 nole),

8- (3- brono-phenyl ) -3, 3-di fl ggro-8-pyridin-4-yl-2,3,4,8

-tetrahydro 5 imdazo [ 1, 5 -a]pyrimdin-6-ylam ne

(110 ng, 271 pnole) and cesium carbonate (263 ng, 807
Theaé Eampcﬁma Vi?as @juﬁﬁés%mﬁ?’?@ %‘ﬁelﬁeals Mrlb%%&a+§lg%) s&gr%gg

et hanol Teacti on vessel was sea

°H’e8a£3ebr0m9 Id@nli)-éﬁddlﬂtmnor%gyxﬁcbn 4468243 4, FHetrahgdotindnzo[ 1,5-

R e S o e Rt BhPnehd Boloftiue o qaso-a
8 8ﬂ8€(d,0f=géﬁ|4d-lzt ayhr 7.006, dﬂ)emsgvemémgmef;l um swb? &he2 H), 7.27 -

o] ed | ‘acuo_10 fol

7.0 8 0n s B OBr LB el § 08 12 Buight e U, 3.85 - 378
de)89 H N S@ﬁ@m 48 (d, J=4.29 Hz, 2 H),
( yz b @ &ﬁM Aﬂﬁi%ﬂ%é?h 5 H, 7.37 (t, J=

7 81 FE 1 FD 7 16 - 7.00(m 2 H, 6.93 (d, J= 8.27
Exgg]eg7ko 4,01 (t, J=12.41 Hz, 2 H), 3.89 - 3.77 (m

90 (s, 4 H; M (ESI) in/z 434 [MH1] +. is

_,_@@npioe&m( B @opyrhtin-Bivtipherytjos-pivediyl4=yd-2- 34 R-= 3

tetr?ﬁgdlrjm 2 t3 4, 8

idin-6-amne 1.5
acetate F H2ZN ~-N C N 11 N WD 2007/ 145571
PCT/ SE20Q7/ 000574 68 The title conpound was
ﬁxpthesi e¢,(31 %yield; 1:1 mxture of two

i ers) as described in exanple 27, starting
br ono- phenyl ) - 3-f | uor o- 8- (4- nethoxy-

-N, 3, 4, 8-t etrahydro-im dazo[ 1, 5-a] pyrim din-6-y
=H NW\R (DMSO-d6) 6 7.89 - 7.82 (m 1 H), 7.70
9 Hz, 1 H, 7.65- 7.63 (m 1 H), 7.63 -
1H, s7.61- 7.58(m 2 H, 7.58 - 7.56 (m

, .56 - 7.54 (m 3 H, 7.48 - 7.31 (m6H), 6. 86-
6. 79 M) 4 FD, 5.28 - 5,20 (m 1 H), 5.17 - 5.06 (m 1
. .72 (m 4 H, 3.71 (s, 3 H, 3.69 (s, 3
3 41 (m 4H, 1.90 (s, 5H; M5 (ESI) mz

TheAfte JoMTal)lmd was synthesized in 69 % yield as described in example 27, starting
from 8-(3-bromo-phenyl)-3,3- -difluoro-8-pyridin-4-y1-2,3,4,8-tetrahydro-imidazo[ 1,5-
a]pyrimidin-6-ylamine and (5-fluoropyridin-3-yl)boronic acid. "H NMR (DMSO-ds) 5 8.65
(s, 1 H), 8.58 (d, /= 2.60 Hz, 1 H), 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 (dd, J=4.63, 1.42 Hz, 2 H), 7.45 (t, J=7.77 Hz, 1 H), 4.01 (t, J=
12.33 Hz, 2 H), 3.85 (t,/=12.83 Hz, 2 H), 1.89 (s, 3 H); MS (ESI) m/z 423 [M+17.

Example 48
3.3-Difluoro-8-(3'-methoxybiphenyl-3 ~y1)-8-pyridin-4-y1-2,3.4,8-tetrahydroimidazol 1,5-

alpyrimidin-6-amine 1.25 acetate
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Exanpl e 50 10

3- Fl uor o- 8- (4- net hoxyphenyl ) - 8- (3- pyri m di n-5-yl phenyl
wO-2007848578- t et r ahydr oi mi dazof 1 5- al pyri m di nP6TAR2002/000574

4.0 acetate F HZN N N The title conpound was

synt hesi zed (36 %yield; 1:1.2 mxture of two

di astereoners) as is descrgged in exanple 27,

starting from

8- ( 3- brono- phenyl ) - 3-f | uor o- 8- ( 4- et hoxy-

phenyl) -2 3, 4, 8-tetrahydro-i m dazo[ 1, 5-a] pyri m di n-6-y

&l ni ne_a pyri mdin-5-ylboronic acid. 1H NWR

(bpﬁowégjgg:9.l8 (d, 2.3 H, 9.00 (s, 2 H, 8.96 (s,

g 91 (s, 1 H, 7.76 (s, 1.5 H), 7.66 - 7.57
BN 7.51 - 7.35 (m 10 H), 6.86 - 6.79 (m 5 H),
9 (m 1.3 H, 515 - 5,05 (m 1 H, 3.97
3.71 (s, 3.9 H, 3.70 (s, 3 H, 3.54 (s, 4
.88 (s, 12 H); M5 (ESI) mz 417 [ M+1] +.
51 N-tert-Butanesul finyl 3
enyl -aldimne 0 11 N Sl< Br VWO

3- br ono- bénzal dehyde (3.7 g, 20 mmol),
N-tert-butanesul finamde (2.4 g, 20 nnDI) and
titaniumtetraethoxi

TS PR REsre i Hept BRTRLD 65 Tee 91 wigolf) wes
acﬁg@R)oe[ Qriefl 'An@fun%géﬁ/ Btkhed E‘ﬁs?er?s'ldﬂ &%391@thc@c@ﬂlllenyl)boromc acid (57

purification by hr omat o

iy K31 eni)08.Cbloyio-pibay BE fihept anesit -yl 21 bo Rt aghydro-
1rrt1ﬂ?&2f?l +_§—aﬁ>ﬁrxg§1? gtyégrglgleki fd rgg,%ﬁ‘% n%?sjg[rﬁ (:é,\%@latg&%?; mg,
SMArHQEﬁBM[Z-@ilﬂétMéthﬁ@t(B%ﬂ@nwat%r (M}Zaﬁethanol (1 mL). The
reaction vessel was sealed and heated to 65 °C and stirred for 48 h. The reaction mixture
was diluted with water (4mL) and dichloromethane (25mL) and the phases were separated.
The organic layer was dried over magnesium sulfate, filtered and evaporated in vacuo
followed by purification by prep HPLC to give 26.7 mg (23 % yield). 'H NMR (DMSO-
ds) 6 8.48 (d,J=4.29 Hz, 2 H), 7.78 (br s, 1 H), 7.59 - 7.43 (m, 5 H), 7.37 (t, /= 7.81 Hz,
1 H), 7.16 - 7.00 (m, 2 H), 6.93 (d, /=8.27 Hz, 1 H), 4.01 (t,/=12.41 Hz, 2 H), 3.89 -
3.77 (m, 5 H), 1.90 (s, 4 H); MS (ESI) m/z 434 [M+1T".

Example 49
8-(3'.5'-Dichlorobiphenyl-3-y1)-3-fluoro-8-(4-methoxyphenyl)-2.3.4.8-

tetrahydroimidazo[1.5-alpyrimidin-6-amine 1.5 acetate
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F 1 iN210 Lithiumdiisopropylamde (2 Min
tetrahydrofuran, 2.5 nL, 5.0 nmmol) was diluted with
wdnryotiesy7ahydr of uran (10 nlL) and cool ed to - 78PCIrSR®I/000574
nitrogen atnosphere. 3- Fluoropyridine (0.43 nm., 5.0
mol ) in dry tetrahydrofuran (1 nL) was added dropw se
and the sol ution was stlrre% for 30 mnutes at -78 C
before the addition of N-ter? but anesul f nmyl
3- bronmophenyl -al di m ne (0.91 g, 3 1 mol) in dry
teLr f . £S5,
Theet‘ttle %Q%ﬁ%lﬂld%&\%@gﬁtﬁﬁﬁ%ﬁd@ iL (h%leltéld il I1 tnﬁnén oﬁs q ucg%st%eomers) as

de@dmsem uwnamblm Ekeﬁngmew%mm#cmnﬂ)@ -fhxdro-@ciiaethityt-h
0 (0] urilril

PhERHL Aa A R AT 3 AT b e TR SPARRO-d6)
7. 5191-71%2 @s, 1911{)46% (t gaveed e, 1 H?%?ﬂb & 6n ﬁH} f7'63an7 6119( 1 H),

reat me FOCh ori de acid

7. 11-|\Z 552(11@L|2e1t1h37158et7?ﬁ§(( m,3 H)eddﬁvé?ﬁér(trsﬁ H)n7.48 - 7.31 (m, 6 H), 6.86 -

c’en ??gﬁ%l Sgc bs ﬁgo extr a(i:t}ﬁ’on%egegz Wfﬁ 71 (s, 3

H)aﬁ €D, 36H)ds GEHEROLI G POHR ISI0UE) SHY; DS GEST) nay J84npa-ener
pot assti um carbonate and evaporation gave 0.60 g (43
% of the title conmpound. M5 mz (APCl) 282 [M+l ]+.

E%_Y@ mip e 53 25
no( 3- br om)phenyl ) rret hyl]-N, N-di net hyl benzam de
3-Kipprp-y(4emethoxyhenwl)-8:(3 indeyiphonyhe.3.4.36etgphydrofmidazo[ 1.5-

Rl B Sm e SSPA RS | D t0| uene (40 ni) and isopr Opyl

magnesrum cnrorrde (1Min tetrahydrofuran, 4 ni,
nmol ) was added at -40 WO 2007/ 145571

PCT/ SE2007/ 000p74 70 C. The reaction was stirred at
-40 6N or hy then N-tert-butanesul f nyl

3brorm aldimne (1.0 g, 3.6 mmol) in tol uene
(2 m)nN ad the reaction was allowed to warm
to -2€ aff that tenperature for 3 h. The

gaerched by the addition of aqueous
* ; i de. Agueous wor kup and extraction with
ethyI 5 acetate, followed by purification by

Thehitle 'EEB&F ﬁ'th§§1£ddqg6 %ylem fn. ﬁhiﬂkﬁﬁf& ol’"cv&d"'dmstereomers) as
met hanol in d|c | oromet hane (0 - gave the

desasibed Hreaspaple X ptpitingdioge 8@_ btpn@-pbzanz )-3mitedry-8-(Fethoxy-

phgﬂhf%ﬁ @k uhfdsgcl; £d. wn,;l%d& ggap@ggnao /pg%ﬁﬁﬁ.]év;,lb&omc

acielt NM]5 (BMSO-d) 5@01 %mdnmﬁéls) 9.60 (sDRED, D196 GOPGARY, 721 (9N H),

Al SR S Sh b 5 B L PE e N 526510

(m, 1.3 H), 5.15 - 5.05 (m, 1 H) 3.97 (m, 4 H), 3.71 (s, 3.9 H), 3.70 (s, 3 H), 3.54 (s, 4 H),
1.88 (s, 12 H); MS (ESI) m/z 417 [M+1T".

Example 51
N-tert-Butanesulfinyl 3-bromophenvi-aldimine

o)
Il

X
104
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25

10 dried over potassium carbonate and concentrated in

vacuo to give 1.0 g (63% of the title conpound. M
wonRao7(1AFXZ1) 335 [ Mk1] +. Exanple 54 4- f Ami no PBT/SE2007/000574

- bronmophenyl ) met hyl | -N N-di nmethyl b enzam de NHa Br

15 O The title conmpound was synthesized in 36%yield

as described in exanple 53 %()artl ng from

4-1iodo- N, N-di et hyl benzam de.” Ms mz (APCl) 335

[ Mr1] +. Exanpl e 55 20

A RS P
mu6l) 3i7d GtaniRniltetraashoxide(®. lagld6 dhrhol) otetralydeofivan €1 Ginl) wesheated
o 38§ R Bvnsyrson o sdbvpraatosieics] MORYIsHR N ani ne

chf&na@&r%hy%sﬁlgmlﬁent SradidhiF |e%P£E%§al?@ﬁQ1eﬁﬁangﬁ) ¢ OO%} Ehed9g

stirring fo he sol uti on was bri ne

(8‘6%)@@t}@51tlﬁ\¢émpg’4ﬂﬁ Y m G (E&) @Wﬁﬁaporat ed, to give
0.70 g of the title conmpound in quantitative vyield.
Ms nmlz (APCl) 324 [M+1]+. WO 2007/ 145571
Ex@fiple322007/ 000574 71 Exanple 56

ing | N O Br5The

Lithium diisopropylamide‘ (2 M in tetrahydrofuran, 2.5 mL, 5.0 mmol) was diluted with
dry tetrahydrofuran (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, gave the intermediate
sulfinamide (0.9 g, 2.33 mmol). Treatment with hydrochloride acid (IM 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 gave 0.60 g (43 %) of the title compound. MS m/z (APCI) 282
[M+17".

Example 53
3-[Amino(3-bromophenyl)methyl]-N.N-dimethvlbenzamide

Br“r

3-Iodo-N,N-dimethylbenzamide (1.0 g, 3.6 mmol) was dissolved in toluene (40 mL) and
isopropyl magnesium chloride (1M in tetrahydrofuran, 4 mL, 4 mmol) was added at 40
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(APCl) 377 [ Mt1l] +. Exanple 57 10

4- 1( 3- Bronophenyl ) (i sot hi ocyanat o) net hyl | - NN-di net hyl b
wenaenusislr ~s r N Br O The title conpound waBCT/SE2007/000574

synthesi zed in quantitative yield (0.056 g) as

described in exanple 55 starting from

4-[ am no( 3- br onophenyl ) net hy}] - NN- di net hyl benzam de.

M5 mlz (APCI) 377 [ M+l1l 15 anpl e 58

4- ( 3- Bronophenyl ) - 4- (3-fluoropyridin-4-Yl)-1

°C31"lflé11‘e9@cﬁ>5 whis R6rréd =40 POl eh, RrN- 163t -bibheRutehy 1% ﬁ‘romophenyl-

ut1 on of
a104m[r(eselm priufpineroy) ih tolsatet(R ady)aratadiedetndythd redetidnumtsafiyived to

d' e (0e 70 . nmol d bon dj sul fide 7
006 21 fbenf i bR rebie B PPy S hetbgme
addih@ﬁ) oﬂ&cﬁx@oﬁs@nﬂn@hﬁﬁl rcﬁlén&@'Aﬁde@lﬁ‘s WhrkBP hab&ittadlion with ethyl

tert-hutoxide (0. %L mol) in dry
ac@t@?ffaﬂyw%lrmlarﬁcem 9hramatozlap ory gilicapsing areetvgns with

méi‘lllelngl"ﬁqhéh‘?orﬁﬁl%gné Wg@fr ac#{t gi‘é?er sufttha gﬂ Eeu(:leosg, 2.2

Concentration in vacuo ween
mmclgtTFteantamaedimte wes trad@ OB hﬁc&Sﬂﬂdnd%@Td (81 ﬁﬂ(ﬁétﬁﬁwﬂeﬁ 3

eqk?/ig%lg%tx)igigg%e y %rglégi t?l(geg}l%% g&% rgm%\ée% Q@l atlqn dzlogmtratlon in
vattloz ThARGle waShrlifibnkH betwota @’!h?]rpac@taﬁagaxﬁ aqueous potassium carblonate

3- F4- ( 3- Br.onophenyl ) - 2, 5-di t hi oxo- 1, 3-thi azol i di n- 4-
dripd quq_pata,s{gwﬁyp@@ﬁaggﬁm@@ncgt@te@ in vacuo to give 1.0 g (63%) of the title

compound. MS m/z (APCI) 335 [M+17".

Example 54

4-[ Amino(3-bromophenyl)methyl]-N.N-dimethylbenzamide

Brfn\

The title compound was synthesized in 36% yield as described in example 53 starting from
4-iodo-N,N-dimethylbenzamide. MS m/z (APCI) 335 [M+17".

Example 55
4-[(3-Bromophenyl)(isothiocyanato)methyl]-3-fluoropyridine

S
v
NG

Br N

=N

F

Thiocarbonyldiimidazole (0.37 g, 2.1 mmol) was added in portions to a stirred solution of
1-(3-bromophenyl)-1-(3-fluoropyridin-4-yl)methanamine (0.60 g, 2.1 mmol) in
dichloromethane at 25 °C. After stirring for 2h the solution was washed with brine, dried
over sodium sulfate and evaporated, to give 0.70 g of the title compound in quantitative
yield. MS m/z (APCI) 324 [M+1]".
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HN S Br The title conmpound was synthesized in
guantitative yield (0.99 g) as described in exanple
woe&owt1iasi7ing from PCT/SE2007/000574
3-[ (3-bronmophenyl) (i sot hi ocyanat o) net hyl ] - N, N- di net hyl
benzam de. M5 nmz (APCl) 453 [M+1l]+. 10 Exanple 60
4- (4- ( 3- Bronophenyl ) - 2, 5-di gpi oxo- 1, 3-thiazolidin-4-yl
| -N, N-di met hyl benzamde S S Br HNS O The title
compound was synthesized in quantitative yield (0.055
g) as described in exanple 15 58 starting from
4- (3-bronmophenyl ) (i sot hi ocyanat o) net hyl ] - N, N- di net hyl
Exgmpledfi de. M5 miz (APCI) 453 [Mrl] +. Exanple 61
R RBRRIE N oyt B S L HOV B B iy e HORARY " A1 - 4- V!

a]pyri/ﬁidine-6(2-thion F SF ~-NHN-N Br FiNW
200741455%1 PCT/ SE2007/ 000574 73 \
BrQnephenyl ) - 4- (3-fl uoropyridin-4-yl)-1, 3-thiazol
-dlthione(0.80 g, 2.0 mol),
2,2"-difluoro-1, 3-di am nopropane hydrochl oride (0. 38

ThQ’éitl@eolnﬂBﬁﬁh Ywad théslee@%rf%.l 106 10ta : 5;@%'
were nm'xed in Eé]}{;hhanol 1 aﬁﬂa gen%ll dég'togiég}%(gfié F%)I%example
55 starting frope3inino@Eeromepleoyhmathy Bt 6 §-dimethgibenzaaride. N /2
[ diluted with ethyl acetate 5 and washed

(Alﬁvﬁggfﬁ\rdxsﬂ@s'aqueous sodi um carbonate, then with brine,

dri ed over sodium
Example 57
4-[(3-Bromophenyl)(isothiocyanato)methyl]-N.N-dimethylbenzamide

S
pa
N/

BF,L\

The title compound was synthesized in quantitative yield (0.056 g) as described in example

55 starting from 4-[amino(3-bromophenyl)methyl]-N,N-dimethylbenzamide. MS m/z
(APCI) 377 [M+1T.

Example 58
4-(3-Bromophenyl)-4-(3-fluoropyridin-4-y1)-1,3-thiazolidine-2.5-dithione
S

S

HN

S
Br N
=N

E
A solution 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,
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sulfate and the sol vent was evaporated. Purification

by chromat ography on silica using ethyl acetate in
waepi7anss7¢ 0- 10099 gave 0.50 g (56% of the titPET/SE2007/000574

conpound. MS mz (APCl) 443 [M+1l] +. 10 Exanple 62

3- 18- (3-Bronmophenyl )-3 3-difluoro-6-thioxo-2 3 4 6 7 8

hexahydroi m dazo[1 5 al pyrii di n-8-vl ]

NN- di net hvl benzamide F S NfF -N O Br HNIT \ I \ Ni

The title conpound was synthesized in quantitative

d:%ﬁ?% g@ier(sgdi%i'n SlptaR AARCLH LA 7553 E0.86 8 (Fslo§ bRtk 1Y

cowpund, MDmen@FENJ0 M2t HE.di t hi oxo- 1, 3-t hi azol i di n-4-yl
]-N, N di net hyl benzami de. M5 mz (APCl) 495 [ M+1] +.
Exanpl e 63 4-f8-(3-Bronophenyl)-3
Xaﬁlefsguoro 6-thioxo-2 3 4 6 7 8 hexahydroi m dazo[1 5
3 203a| pyrl m d| n 8-yl | -NN-d|hrret hvl benzam de F SNtF

r0| .dazo di n- 6-

T}Pe tl%le compo wartsasr}ll}/l eStzed in quall‘tjfatlve ylelg Y({ b&]g) as descr1%ngl n example

58 starting from 3-[(3-bromophenyl)(isothiocyanato)methyl]-NV,N-dimethylbenzamide. MS
m/z (APCI) 453 [M+1T".

Example 60
4-[4-(3-Bromophenyl)-2,5-dithioxo-1,3-thiazolidin-4-y1]-N.N-dimethylbenzamide
S

S
HN S
AORS
The title compound was synthesized in quantitative yield (0.055 g) as described in example

58 starting from 4-[(3-bromophenyl)(isothiocyanato)methyl]-N,N-dimethylbenzamide. MS
m/z (APCI) 453 [M+171".

Example 61
8-(3-Bromophenyl)-3.3-difluoro-8-(3-fluoropyridin-4-y1)-3.4.7.8-tetrahvdroimidazo[ 1,5-

alpyrimidine-6(2H)-thione

s F
N
HN =N
Br l N
N
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HZNF NBr -N j FI1 N

8- (3-Bronophenyl ) -3, 3-di fl uoro-8-(3-fluoropyridin-4-yl
wWP-2807445578- t et r ahydr oi mi dazo[ 1,5 10 PCT/SE2007/000574

a] pyrimdine-6(2H)-thione (0.50 g, 1.1 mml) was

di ssolved in nmethanol (10 nL) and anmmoni um hydroxi de

(30% i n aqueous solution, 54g1L) and tert-butyl

hydr operoxi de (70% in aqueous solution, 3.1 nmL, 23

nol ) was added. The reaction was heated at 40 C for

4- (1-23roimopl€énybelna3tﬁidr6pyrid&1-¥%ul33-tlﬁ%fédh@ﬁltelﬁ dﬁlﬁbﬂ\?@ﬁg 1220

tate and water over sodium su
m"é‘ﬂg%e?v ?énd%mﬂioﬁ@w@ﬂ l%béim %icmde 4e3%zgav mn@ol)ﬂ,in

tricfBBarithe 06,73 B, biot o °

Wi RLT3 B, §2ohRoD SR i MBI A1 AR B0

12 3. Ha¢ mixdire was ontetratest iakryulr idrthelmzidt wazI diluted with ethyl acetate
m e F. H2N |

thylb
encR R S e aond s i SR e ot i G rrmeadivnd
sulfalns apdahé sdlwdnt was Wa@bﬁtefd@é’riﬁcﬁho@ﬁy Ql?r%ﬁl%fo@f‘a%h& Bn @%@QBAISg

64 start
ethyl gegtatedn b?%m?p(ﬁelﬁ&?fyg) 23ve30.89 £1(386bofdhe hiloswnusd A8 775 8

(APCI) 443 [M+17".
hexahydr oi'm dazo[ 1, 5-a] pyri m di n- 8-yl ]- N, N-di met hyl ben
zam de. M5 mz (APCI) 478 [Mr11+. WD 2007/ 145571

Eﬁﬁ'@%ﬁ%ﬁ%?l 000574 75 Exanple 66
no- 8- ( 3- bronophenyl )-3 3-difluoro-2 3 4

3-[$(3-Braradpheliryd)- ﬁBlcﬂgﬂﬁtﬂr&-ﬁg B3 69 $hékahvdroimidazol1.5-
a]p¥r1m1c{}lﬁ_'§"v‘ﬁ J5lhyl benzam de F

dimethylbenzamide

The title compound was synthesized in quantitative yield (0.21 g) as described in example
61 starting from 3-[4-(3-bromophenyl)-Z,5-dithioxo-1,3-thiazolidin—4-y1]-MN—
dimethylbenzamide. MS m/z (APCI) 495 [M+17".

Example 63
4-[8-(3-Bromophenyl)-3.3-difluoro-6- ~thiox0-2,3.4.6.7,8-hexahydroimidazo[1.5-
alpyrimidin-8-y1]-N,N-dimethylbenzamide

F

re Sl

HN N
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Br 5 O The title conmpound was synthesized in

guantitative yield (0.060 g) as described in exanple
wé4owtiast7ing from PCT/SE2007/000574

3-[8-(3-bronDphenyI)-3 3-difluoro-6-thioxo-2,3,4,6,7,8

hexahydr0| m dazo-[1, 5-a] pyr iy di n-8-yl]-N, N-di net hyl be
nzam de. M5 mz (APCl) 478 M+l ]1+. 10 Exanple 67
3,3-Difluoro-8-(3-fluoropyridin-4-y)-8-f3-(2-fluoropyr

Thé ﬁﬂé‘ c ﬁ&h@@@a@.ﬁé&ﬂtﬁ%lz%d‘ﬂn %aﬁhﬁa&ﬁp%ﬂf@@%ﬁ(ﬁﬁgﬂf?dﬁn e)ﬁimple

éJyrl m di n- 6-am ne
61 gt@,rtmg om 4-[4-(3-bromophenyl)-2,5-dithioxo-1,3- thlazolldln-4-y1]-N,N-

8-(3-fl di n- 4-yl
i e A - & pyr i il e 6 am ne
(0.10 g, 0.24 mmol) was dissolved in
1, 2- di met hoxyet hane: water: ethanol (6:3:1, 3 nL), and

Ex ro- 3- pyridyl boronic aC|d (O 067 g, 0.48 nmol)

alpyrimidia<-amine

[1, 1 -Bi s(gi phenyl phosphi no) f errocene] pal | adi un(11)
Chh%hlde ( 0 g, 0.02 20 mmol) was added and the
rea >/FR' heated at 130 C under nitrogen atnosphere

for i\l i a m crowave oven. Concentration in vacuo,
Bra X WY kup with ethyl acetate and water and
e m of the solvent in vacuo foll owed by

8N by preparative HPLC, gave 0.009 g (9 %
of the title conpound. "H NWR (CD3CD) 6 8.43 (d, J = 3

8- (%‘JBroﬁioMQng%gﬁ &ﬂﬁ&%%-%ﬂo?ﬁfﬁ%ﬂ Q%'Sié,z 87étr5%ydﬁ§im§c§lz% 5-
alpyrimiding4p(2H)-thipng (9.5 gH), 1 ﬂmﬁ&) wasndisgolihd itV méthapoh (10 mL) and
am%pr%nm%l é?dr&% &%P?) m(aﬁbé%)s S IEEOT’ Iél*_lﬁ,)_l_gnd@z@gﬂzi #gdrg@eromde (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 gave 0.45 g (93 %) of the title compound.
MS m/z (APCI) 426 [M+17".

Example 65
3-[6-Amino-8-(3-bromophenyl)-3,3-difluoro-2.3.4.8-tetrahydroimidazo[ 1,5-alpyrimidin-8-

y1]-N,N-dimethylbenzamide

The title compound was synthesized in quantitative yield (0.21 g) as described in example
64 starting from 3-[8-(3-bromophenyl)-3,3-difluoro-6-thioxo-2,3,4,6,7,8-
hexahydroimidazo[1,5-alpyrimidin-8-y1]-N,N-dimethylbenzamide. MS m/z (APCI) 478
[M+1T".
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3,3-Difluoro-8-(3-fluoropyridin-4-yl)-8.(3-pyrimdin-5

-ylphenyl)-2 3 4 8- tetrahydroimdazo [ 1 .
w62ed7py537m di n-6-amine F F HZN -N N NI N N 11pETisk2ibhveoos74

title conpound was synthesized in 6%yield as

described in exanple 67 starting from 10 _

pyrim di ne-5-boronic acid exeept that the reaction

time was 30 mnutes. 1H NMR (CD30OD) 69.16 (s, 1 H),

9.07 (s, 2 H, 842 (m 2 H, 7.89 (s, 1 H, 7.77 (d,

1H, 7.70 (d, 1 H, 7.61 (m 1 H, 7.24 (m 1 H,

4.16 - 3.97 (m 2 H, 3.95- 3.74 (m 2 H; MSmz
Expmpiei6 424 [Mr1 ]+ 1s Exam|lp e 69 o
48 A TR el ifftiofo) O 80155 ] Bl 8-

vI1sV.Aldimeihyibdhren8de | } -N N-di methyl b enzanide F HZN F
/| [I-NONNN\\ N~ F The title conpound was

FNn 25%yield as described in exanple 67
om 20 2-fluoro-3-pyridylboronic acid

the reaction tine was 20 m nutes: 1H NWR
Br 8.17 (m 1 H, 800 (m 1 H, 7.59 (m 1 H),
(ml 2 H, 7.51 -7.43 (m 4 H, 7.42 -7.36
( H) .06N(\m 2 H, 3.4 (m 2 H, 3.07 - 2.94
(m 6 H. n/z (APCl) 493 [ M+l ]+. WD 2007/ 145571
PCT/ SE2007/ 060574 77 Exanple 70 4-

Th% flt:le??%{[}};?f{u?ﬁg ?Wag is{frlltfiléjsgz%a ?ﬁ &u?éh&t%ﬁ% ?igfdo(g >6r6b (;jgl) Qs- ge-sgrlil:!e?l Tne Q}%/ample
64 starting from 3-[8-(3-bromophenyl)-3,3-difluoro-6-thioxo-2,3,4,6,7,8-
hexahydroimidazo-[1,5-a]pyrimidin-8-yl]-N,N-dimethylbenzamide. MS m/z (APCI) 478
[M+17".

Example 67
3.3-Difluoro-8-(3-fluoropyridin-4-y1)-8-[3-(2-fluoropvridin-3 -yDphenyl]-2.3.4.8-

tetrahydroimidazo[1.5-a]pyrimidin-6-amine

8—(3-Bromopheny1)-3,3-diﬂuoro-8-(3-ﬂuoropyridin—4-y1)—2,3,4,8—tetrahydroimidazo[1,5-
alpyrimidin-6-amine (0.10 g, 0.24 mmol) was dissolved in 1,2-dimethoxyethane:water:
ethanol (6:3:1, 3 mL), and 2-fluoro-3-pyridylboronic acid (0.067 g, 0.48 mmol) and cesium
carbonate (0.23 g, 0.71 mmol) was added. Nitrogen was bubbled through the solution for

5 minutes. [1,1'-Bis(diphenylphosphino)ferrocene]palladium(II) chloride (0.020 g 002
mmol) was added and the reaction was heated at 130 °C under nitrogen atmosphere for 1 h
in a microwave oven. Concentration i vacuo, aqueous workup with ethyl acetate and
water and evaporation of the solvent iz vacuo followed by purification by preparative
HPLC, gave 0.009 g (9 %) of the title compound. 'H NMR (CD;0D) 6 8.43 (d, =3 Hz, 1
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tetrahydroimdazo [ 1, 5 -a]pyrimdin-8-}
-N, N-di net hyl benzamde F HZNF NNN F Na~ 11 O
W6 2T7a 453711 e conpound was synt hesized in 11 % PCeISE203/000574
described in exanple 67 starting from
2-fluoro-3-pyridyl boronic acid except that the
reaction tinme was 20 mnutegsg 1H NVMR (CD3CD) 5 8. 17
(m 1H, 8800(m 1 H, 7.5 (m 1 H, 7.56 (m 1 H,
7.54 -7.41 (m 6 H), 7.39 (m 1 H), 4.06 (m 2 H),
H),R.B4(d, in= 2HE), H)38Q9 (@, 12}§98 0 81 1), 7. MR 21 ARS o, 488, 7.53

(mBP/ﬁl}joq’]O(-nB 1¢ER), Zf'gB@m b?ﬁ#&”ﬂr@@ﬁd@y? D h9B-316phe AVH)L MS m/z
Ty1l-2 3 4 8-

CAP@??gﬁ;gﬁgln1dazo[l 5-a] pyri mdi n-6-am ne acetate F
HZNNF C NNN N F 15 The title conpound was
éﬁg%%gSlzed in 73%vyield as described in exanple 27,

ng

from

3.3DiflRekr D@ ARNSHHdIn-3- v’ﬁr gid-buahRtidsRYgHe 124 8- 2, 3, 4, 8
-tetrahydro-imdazo[ I,5- aJpyri m drn-6-yl am ne and
trah Ik L E&ﬁdmmﬂg-boronlc acid acid. 1H NMR

(DVMBO-d6) 58.49 (br. s., 2 H, 835 - 8.27 (m 1 H),
8.17 ,q, J=8{ 58, 2.51 Hz, 1 H, 7.81 (d, J=1.51 Hz,
g H ., 2y(d\ J=7.78 Hz, 1 H, 7.54 - 7.43 (m 4 H),
/42 Hz, 2 20 H), 3.83 (t, J=12.55 Hz, 2
.S, 3 H; M (ESI) mz 457 [ M+l] +.

The title compound was synthesized in 6% vield as described in example 67 starting from
pyrimidine-5-boronic acid except that the reaction time was 30 minutes. "H NMR
(CDs0D) 69.16 (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 (4, 1
H), 7.61 (m, 1 H), 7.24 (m, 1 H), 4.16 — 3.97 (m, 2 H), 3.95 - 3.74 (m, 2 H); MS m/z
(APCT) 424 [M+1T".

Example 69
3-{6-Amino-3,3-difluoro-8-[3-( 2-fluoropyridin-3-yl)phenyl1]-2.3.4.8-

tetrahydroimidazo[1.5-a]pyrimidin-8-y1}-N.N-dimethylbenzamide

The title compound was synthesized in 25% yield as described in example 67 starting from
2-fluoro-3-pyridylboronic acid except that the reaction time was 20 minutes: 'H NMR
(CDsOD) 6 8.17 (m, 1 H), 8.00 (m, 1 H), 7.59 (m, 1 H), 7.57 - 7.53 (m, 2 H), 7.51 -7.43
(m, 4 H), 7.42 ~7.36 (m, 2 H), 4.06 (m, 2 H), 3.84 (m, 2 H), 3.07 - 2.94 (m, 6 H). MS m/z
(APCI) 493 [M+1]".
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WD 2007/ 145571 PCT/ SE2007/ 000574 78
3,3-Diuoro-8-pyridin-4-v1-843-pyrimdin-5-vl phenyl)-2
W@ 240784521 r ahydr oi m dazoFl 5- al pyrim di n- 6- anPAQ&/SE2007/000574
acetate F HZNF NN N The title conmpound was
synthesized in 87%yield as described in exanple 27,
starting 5 from 77
8- ( 3- brono- phenyl ) -3, 3-di fl uoro-8-pyridin-4-yl-2,3,4,8
-tetrahydro-i m dazo[ 1,5- a]pyrimdin-6-ylamne and
Edaamieidhoxypyri di n-3-yl ) boronic acid and pyri m di ne-5-
oronic acid acid. 1H NVR (DMSO-d6) 88.97 (s, 1 H),
__86_A&lm@,-3 3pdifiworofg- mﬁ(Zﬁﬂgomm/Sldm}er)nh@vl]mS AB-65 (s, 1

1

3.71 - 3. 56 ( 2 H, 1.67 (s, 3 FD NB (ESI) mz 406

[ MF1] +HNLO Ex fp e 73 Ntert-Butanesul finyl

N'uokophenyl -aldimne 0 11 S\NF Br A

B-yr ono- 4-f | uor ophenyl - benzal dehyde (2.2 g,

t 15 butanesul finam de (2.4 g, 20 mol)

trabthoxide (9.1 g, 40 mmol) in

ANAMNTL) was heated at 65 C for 12 h.
Evaporatlon of sglvent onto silica gel and
purification by chromatography using an el uent

Tigrtalicefpoaid widwyhthasieddind 199yibIARE aBRribédin- ex&ﬁ%}é@& starting from
fforded 3.3 9.(96.9%9 of the title conmpound

2- Resp- 3pyi %f}‘hpg_qmc acd e@@aﬁtﬁptéhefwactlon time was 20 minutes. H NMR

(cll\?ﬁg%) BRornd 1 /U000 RRE 1Y) 7.39 @Y1 Y, -5t i, TBHNABRMY N8 (1, 6
H), 7.39 (m, 1 H), 4.06 (m, 2 H), 3.84 (m, 2 H), 3.09 - 2.99 (m, 6 H); MS m/z (APCI) 493
[M+1T".

Example 71
3.3-Difluoro-8-[3-(5-Chloro-2-fluoropyridin-3-yl)phenyl]-8-pyridin-4-y1-2.3.4.8-

tetrahydroimidazo[1.5-alpyrimidin-6-amine acetate

H,N

AN Foa
!
N =N

=
N
F

The title compound was synthesized in 73% yield as described in example 27, starting
from 8-(3-bromo-phenyl)-3,3-difluoro-8-pyridin-4-y1-2,3,4,8-tetrahydro-imidazo[ 1,5-
a]pyrimidin-6-ylamine and 2-fluoropyridine-5-chloro-3-boronic acid acid. 'H NMR
(DMSO-dg) 68.49 (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, /=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 72
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Br I\ I \' F/ iNW 2007/145571 PCT/ SE2007/ 000574

79 tert-Butyllithium (1.5Min pentane, 5 nlL, 7.45
wonwil7)14s8as added to THE (25 nmL) at - 105C undePCaSBZO07/000574

at nosphere. 4-1odopyridine (0.84 g, 4.09 nmmol) was

added over 10 mnutes. A solution of

N-tert-butanesul fnyl 3-bromgg4-fluorophenyl -al di m ne

(1.14 g, 3.72 mmmol) in THE %20 nm.) was added and the

reaction m xture was stlrred for 1 h at 5 100C and

3 L DERoIeRGH 3ﬁ-41y1-@1@51{)v1°n .51 oéh% b 54 g %‘?rama&&ﬁhﬁa%“ﬁss-

partitioned between Wwa nyT ace and t e
alpyrignidincS-amipe acsipte dried with sodlun1sulfate and
concentrged. The residue was re-dissolved in nethano
ﬁ%@ in hydrochlorlc acid (IMin diethyl ether, 3.8
S afded and the m xture was stirred overn|ght
' s partitioned between saturated aqueous
ogeﬁparbonate and di chl oronet hane. io The

fed in vacuo. Purification by flash
chronatography gradi ent el ution fron1nethano| (0.1% 7N

T MRS Ry 3 o

fropj\&-ﬁ-bromosplﬁmw)ﬁl,kdlﬂﬁoro 8-pyr1d1n- -yl-2,3,4 8-tetrahydro imidazo[1,5-

ARt b o oplenYl i s acyanat o et vl | Py
boﬂohicca@ﬁta{@(m éHGNMR (BRESW-d:) 1583 (BNMOI), sWRYs, 298} A6Qdd/=5.52 Hz, 2

solution

H)sb%m hHm Mﬁ (q@ﬁem Fz1 B3 (4 memwammme %19. (286 H),
. i he,
3.78 (t, =156 F0) I '3”712%5%@202%1[1 enpergt fé&* {)ﬁf}qmz 6 VLT,

mxtme\msstrraim
then diluted with dichloronethane (20 nlL). The

Ex 2,920k C | ayer was washed with brine, dried over

——s%%ru%1sulfate and concentrated in vacuo to give 0.252

N-@[ r@(f??%eyulﬁhﬂﬁ—Elﬁ)nfohﬁﬂﬁélbbl‘f’envpélm%‘d MS (ESI) miz 324
+.

1]
ﬁ/S\IN

Br
A mixture of 3-bromo-4-fluorophenyl-benzaldehyde (2.2 g, 11 mmol), N-tert-
butanesulfinamide (2.4 g, 20 mmol) and titanium tetraethoxide (9.1 g, 40 mmol) in
tetrahydrofuran (10 mL) was heated at 65 °C for 12 h. Evaporation of solvent onto silica
gel and purification by chromatography using an eluent gradient of ethyl acetate in heptane
(0—100%) afforded 3.3 g (96 %) of the title compound. MS m/z (ES) 308 [M+1]".

Example 74
1-(3-Bromo-4-fluorophenyl)-1-pyridin-4-ylmethanamine
NH,

Br N

=N
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25 Exanple 76 1, 3-Thi azoli di ne-2,5-dithione -

4- (3-brono-4-fl uorobenzyl ) pyri di ne WO 2007/ 145571
WOCI78EX007/ 000574 80 S s Br HNS F | i N ApaisEn02000574

of

4-[ (3-brono- 4-fl uorophenyl) (i sot hi ocyanat o) net hyl ] pyri

dine (0.252 g, 0.77 mol) agd carbon disulfide (0.1

m., 1.64 nmol) in dry tetrahydrofuran (6.1 niL) was

added drop wise at -78 Cto a stirred solution of

ter@Bﬁ@ﬂﬁhMﬁ? M ﬁ%%b dﬁmi07 13818o1) waaided WPHF éilff‘mﬂﬁ ¥t -

t et rahydr of uran ( he m xture was al
105%G widsr angbi @tmospheémﬂe éomrr@lnwr(mSé gs#.0p mnn@}) W@%@dﬁeé laver 10

e i

3.7armmel) i THE 20xd)) wae dilded aad ifeatsetian thixtnenesndtitet éet 1 nat —

D e b L b e e e SR

Wa‘t’ér%h&i )3th9f acklg Jnﬂttllleeor% Ay %@ﬁwa%e@%@h 9z AfdatdMiad] +.
le 77 3,3-Difluoro-3,4,7 8-tetrahydroi m dazof

cogceatra}a@)y"l}hp ms@iqq:eﬂe@ (rQ-H)sscplﬁqad)mgnsztha(I@l @b onle), hydrochloric acid (1M in
dlefilll)g %[H%lb ER O%L%&Xg écgll’e@ _"?ua(if hﬁi%glﬁ:téxr%\{VKthlgd ogémfght. ’I‘h'él nlu§ture was

I ne-
paﬁﬁ(oﬁecblbdnmné‘saﬁllralat ﬂimnﬁsydo)im)ﬂ h}dir@n(:ﬁb&&&ﬂ and dichh@omethane.

crude .2, 2-di f| 1, 3-di am ne ) )
Th& |°F§?6‘}Cd&¥ﬂr 3P dJée‘f LA K ,SB{%E ép B‘E’&e‘?tf‘?teadeQ r‘(f’%ff?pgﬁr}ﬁ‘iﬂ.“on by
flaSlt clﬁbmaﬂ;gltap ARAs el from 0 (29) 8617 8632) and
diiso rop yl am ne 0. 84 4,

wer e
mefhanob Wlé@ ranénmﬂon dich rmythamr{@ m&(@@fﬂo a3 g (B 1%eadeld)
of et{tfeec@%nggm{ R}Igy{%sqim]zoz Mﬁf «r cooling to anbient

enpera ure ncentrated re
Example 75
4-[(3-Bromo-4-fluorophenyl)(isothiocvanato)methvl]pyridine
S
NF
Br N
l P

F
0,0-Dipyridin-2-yl thiocarbonate (0.285 g, 1.23 mmol) was added to a solution of 1-(3-
bromo-4-fluorophenyl)-1-pyridin-4-ylmethanamine (0.230 g, 0.818 mmol) in
dichloromethane (18 mL). The mixture was stirred at room temperature for 1 h and then
diluted with dichloromethane (20 mL). The organic layer was washed with brine, dried
over sodium sulfate and concentrated in vacuo to give 0.252 g (95% yield) of the title

compound. MS (ESI) m/z 324 [M+17".

Example 76
1.3-Thiazolidine-2.5-dithione - 4-(3-bromo-4-fluorobenzyl)pyridine
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20 di ssolved in dichloronmethane (30 nL), washed with

brine, dried over sodiumsulfate and concentrated in
woaocwra4sRuri fi cati on by col um chromat ogr aphy BET/8§2007/000574

et hyl acetate (0- 100% in heptane gave 0.167 g (65%

yield) of the title conpound. M5 (ES) mz 442 [MW1

] +. WD 2007/ 145571 PCT/ SE20@@/ 000574 81 Examlp e 78

3 3-Difluoro-2, 3,4, 8-tetrahydroi m dazof

1, 5-al pyri m di n-6-am ne-4-(3-brono-4- fluorobenzyl)p

ridi%ne F I-1zNF Br NFiNJ5 tert-Butyl

hydr operoxi de (70 % aqueous solution, 0.9 mL, 5.6
Br assadded to a solution of
-3,4,7,8-tetrahydroi m dazo[ 1, 5-a] pyri m din

, hjone-4-(3- brono-4-fluorobenzyl)pyridine
(0167 g >0.38 mmol ) and anmoni a (30 % aqueous

i On, in t hanol. .(10 . The resultin
A L bPR Y rfel ol DBt ain e e ghe S, 0.77
mridiparndi catbon @lisotfiet(D.& nicon {18 dryPdd i ?‘EW
)E?o ogj ssollveod ei(n di chl %fﬂg%{e@h]gne (g%)ﬁ}%%fﬁﬁ%gﬁe as
ad%ﬁtdﬁ"po‘ﬂsﬁ &t —Tdr da astieed selaiiemefnetassiva remdutoxide (0.138 g, 1.23
ROl ikLoat 4 omat ogr aph
O e e (0 T S ol Mo G R B
tempgrafpggvhy e viérriog 08@night. IAeoluénttwes evigorate e RdidudBissolved

in b oty Bt MHf oDl (V?Di?ﬁﬁ]ﬁab%m?ﬂ?@%ﬁi ayeysodie fiyifate and

concBatpyed idivacud: Pirif2saliod b column c_hrqmat%graphy using methanol 19-10%) in
hlte r ah dr8| d iq}%l,?- al pyrimdi n-6-am ne acetate
chlprofgrim gave- -ZEb g? G vieldyiof ithe titlegompound. MS (ES) m/z 400 [M-+17T".
3,3-difluoro-2, 3,4, 8-tetrahydroi m dazo[ 1, 5-a] pyrimdin
- 6-am ne-4-(3-brono- 20 4-fl uorobenzyl)pyridine (0.020
Exagple 7947 nmol ), 2-f1 uoropyri di ne-3-boronic acid (0.009

3.3Difluoro-3 4.7.8-tetrahydroimidazo[1,5-alpyrimidine-6(2 E)-thione - 4-(3-bromo-4-

fluorobenzyl)pyridine
F
Yy
HN =
Br. N
I AN
F =N

1,3-Thiazolidine-2,5-dithione - 4-(3-bromo-4-fluorobenzyl)pyridine (0.230 g, 0.58 mmol),
crude 2,2-difluoropropane-1,3-diamine dihydrochloride (0.63mmol, described in
Nanjappan, P. et al. Tetrahedron, 1994, 50 (29), 8617-8632) and diisopropylethylamine
(0.84 mL, 4.9 mmol) were dissolved in ethanol (10 mL). The reaction mixture was stirred
overnigt at 70 °C. After cooling to ambient temperature the mixture was concentrated, re-
dissolved in dichloromethane (30 mL), washed with brine, dried over sodium sulfate and
concentrated in vacuo. Purification by column chromatography using ethylacetate (0-
100%) in heptane gave 0.167 g (65% yield) of the title compound. MS (ES) m/z 442
[M+17".
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0. 061 mol ),

[1, 1' - bi s(di phenyl phosphi no) ferrocene] pal | adi un{11)
wohbwriusie1 di chl or omet hane adduct (0.004 g, 0. 0@6T/SELI0Y/000574

and cesium carbonate (0.046 g, 0.141 WD 2007/ 145571

PCT/ SE2007/ 000574 82 mmol) in

1, 2-di met hoxyet han: wat er: et hanol (6:3:1, 1.5 nL) was

heated in a mcrowave at 1 C for 15 minutes. After

cool ed to ambient tenperature the m xture was
GaRgeRt rat ed, dissolved in dichloronmethane (10 nli),
Stred with brl ne, dried over sodiumsulfate and
3.3cbiflueri-2 %&tetrmhyd;mnmdazﬂdgﬁ &pertnidin-6Eamipe-df dbadmaerd-

Cg .0.017 g (82% of the title s conpound. 1H

R VBS9S] 68.49 (dd, J=4.52, 1.51 Hz, 2 H), 8.31
(d, J=4.27FHz, 1 H), 7.99 (s, 1 H), 7.72 - 7.61 (m 2
H) HN. 5 .F45(m 3 H, 7.32 (t, J=9.41 Hz, 1 H),
3.99 N, Jr12.42 Hz, 2 H), 3.82 (t, J=13.05 Hz, 2 H),
WH); MS (ES) mz 441 [M+l]+. ExamlIp e 80
oro-8-(2'

- met hoxybi phenyl - 3-yl ) - 8- pyri din-4-y1-2 3
F4 87 ydr oi m dazof 1, 5-al pyri m di n- 6- am ne

A5 it G 1 el e acklfo
soldeiscof I)EdlﬂmbrceX,@WQS-&trﬁﬁydrsﬁrﬂdetzb[1195-a]’pyﬂmidine-6(2H)-thione—4-(3-
or o 3 n 1H
B2 DS (5 L 9 pamet a5 pmoptagdd vo auggs

sol(lﬁbn 21 ’ﬁ'ﬁ‘]L) ﬁ1 rﬂ@thﬁrﬂ)l (M%&hé@esuﬁm?)mlxﬁreg&as stifred bt fodin 3
0 ( t, J=12.30 Hz, 2 H),

tergp%m(eg)ve]gug.h} Tl"@ g3ture wagthe cgmepipatedandythe gpsngge as re3
dlsi_pﬂ’veclvg dléh"lz'é))mg{hﬁn (73% éﬂf%med%&rﬁrlr&eﬁ}ed over sodium sulfate and
concentrated. Purification by column chromatography using methanol (0.1% 7N ammonia)

in dichloromethane (0-10%) gave 0.086 g (54%) of the title compound. MS (ES) m/z 425
IM+17*.

Exat

Example 79
3.3-Difluoro-8-[4-fluoro-3-(2-fluoropyridin-3-yl)phenyl]-8-pyridin-4-y1-2.3.4,8-

tetrahvdroimidazo[1.5-alpyrimidin-6-amine acetate

H,N
N
N

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
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3-Difluoro-8-[4-fluoro-3-(5-nethoxypyridin-3-yl)phenyl
w-287ays37di n- 4-v1-2 3 4 8- tetrahydroi m dazo [ PET/SE2007/000574

5-a]pyrimdin-6-amne 0.5 acetate WD 2007/ 145571

PCT/ SE2007/ 000574 83 F HZNF N-N N F p N The

title conpound was synthesizgd in 79%yield as

described in exanple 79 starting from

5- met hoxypyri di ne- 3-boronic acid. 1H NVR (DVSO d6) 5

mrﬁ&?'iﬁ?’l ﬂ%uﬁ&ho%’eﬁlaggva@ﬁetl%nldi)@g’» 18 l%tgsvas]};e?aéeé% H%n %réwave at
13@ nC fqr ) mmptea,gM([Q; cogled iacsammemzt@mgerm)lre the A8xt{iterwassconcehtrated,

dlsEglyeil.nfgcﬂlz_)mglgglﬁn }%L%)w’as dg@tlﬁ%ﬂ (et dlli_ﬁf]d o1 %d%ggg ﬂfaﬁe and

codcedtrhthblt #] vacudoPanfit&ioBby(peparative HPLC gave 0.017 % 882% of the title
hanam

coppaichy YR OB 4G SATAd b halitbed imAbhih 0 aRe

H)l 1,-.99 i f 7 ) 3RS i

LMoY g{e)Y‘tﬂZ@aﬂs%?:&?r%gﬁs% %t?g% %E 92318589494, 1 1), 3.99

¢, 4 1 F-2), AR\t o= h%ﬁﬁﬂzb%lﬁeln@(szw,) MSEBS)wisl4p 1 [M+17".
tetrahydrofuran (30 nL) at roomtenperature and under
argon at nosphere, and the mxture was stirred for I|h.

ExAmplel80t i on of 3-brono-4-fluorobenzonitrile (1.613 g,

3. 5nMRerR o dndae Fh? A DAy

CU O LILA>ZL

tetﬁhmblrﬁla@idrmaﬂ&mhﬁ@mé %ﬁpl%raeét%e dr.\/ rret hanol (10 )
was added and stirring was continued for 30-40 m n.

m xtufe was cooled to 0 C and sodi um bor ohydri de
P ;%_ F0.48 mmol) was added in portions and the
tihgn pixture was stirred overnight at room
te seratNre. Saturated aqueous anmoni um chl oride (40
\ refully added, 20 the m xture was
N.Ccance ed and the water |ayer extracted with
s hane. The organic | ayer was dried over
ul fate, concentrated, and the crude product

The title compound was synthesized in 86% yield as described in example 79, starting
from 2-fluoro-3-methoxy-benzeneboronic acid. 'H NMR (DMSO-ds) 68.50 (d, J=6.02 Hz,
2H),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, J=13.05 Hz, 2 H), 1.90 (s, 3 H); MS
(BS) m/z 470 [M+1]".

Example 81
3.3-Difluoro-8-[4-fluoro-3-(5-methoxypyridin-3-y1)phenvyl]-8-pyridin-4-y1-2.3.4.8-

tetrahydroimidazo[1.5-alpyrimidin-6-amine 0.5 acetate
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added to a silica gel colum and eluted w th nethanol
(0.1% 7N ammoni a) in WD 2007/ 145571 PCT/ SE2007/ 000574
wa84owiasd7or onet hane (0-10% to give 1.24 g (47vCTEE2000M000574
title conpound. M5 (ES) mz 324 |[M+l]+. Exanple 83 s
2- Brono-1| -fl uoro-4-(isothiocyanat o(4-nmet hoxy- 3-net hylp
henyl ) met hyl ) benzene ~S Ngz3 \O I | F Br
1, 1' - Thi ocar bonyl di i m dazole (0.731 g, 4.10 nmol) was
added to a solution of (3-brono-4-
fl uor ophenyl ) (4- met hoxy- 3- net hyl phenyl ) net hanam ne
H(NL . 24545\4. 07 mmol) in dichloronethane (20 nL). The
ned\m xture was stirred for |h at room
exatdre. 10 The reaction m xture was diluted with
Rloronet hane, washed with brine and water. The
ayer was dried over sodiumsulfate, filtered,
> ated and dried at reduced pressure. The crude
product F49 g, 949 was used wi thout further
purifisation in the next step. M5 (ES) mlz 365

LOND- 4- f | uor ophenyl ) - 4- (4- met hoxy- 3- met hyl phenyl
ytlhi azolidine-2,5-dithione S~ SHNS OF Br A
sol ution of

Theiflsrcampornd varowBthasiesdia A orsd s AerbsbiRaayPs RS o™

g=4.00 Bay2 H
-mgl : U@H@h{w %orol%%ﬁnﬁ{ M@DMSO’#@ 3 m 9 @ﬁdrﬁ 80 Haro ),

g in 2 rggg d,
834((31).]?@45 Hasl Hdcﬁeu (@;bﬂ),ﬁ%w (g .73 o0} @il (

%&ﬁ%mnzftgr@hs gg‘i@f@«%{;‘%&@? 119, 990BL2. i 0z, 2 1), 3.72

- 3.91 A THRTEE2 H):M@(m)w/emmMelEtl rri ng over ni ght
The m xture was concentrated, re- dissolved in
chl oroform ethyl acetate (1:1, 100 nlL) and washed with
Exddbd 108 The organic |layer was dried over sodium

sultate, filtered and concentrated. The crude product
(3-Brbmb- m-ﬂuorophenvl)( 4—methoxv—3-methvh)henvl)methanamme

2
¢

Isopropylmagnesium bromide (1M in tetrahydrofuran, 8.87 mL, 8.87 mmol) was added

drop wise to a stirred solution of 4-iodo-1-methoxy-2-methylbenzene (2 g, 8.06 mmol) in
tetrahydrofuran (30 mL) at room temperature and under argon atmosphere, and the mixture
was stirred for 1h. A solution of 3-bromo-4-fluorobenzonitrile (1.613 g, 8.06 mmol) in
tetrahydrofuran (12 mL) was then added and the reaction was stirred overnight at 50 °C.
After cooling to room temperature dry methanol (10 mL) was added and stirring was
continued for 30-40 min. The mixture was cooled to 0 °C and sodium borohydride (0.397
g, 10.48 mmol) was added in portions and the reaction mixture was stirred overnight at
room temperature. Saturated aqueous ammonium chloride (40 mL) was carefully added,
the mixture was concentrated and the water layer extracted with dichloromethane. The
organic layer was dried over sodium sulfate, concentrated, and the crude product was

added to a silica gel column and eluted with methanol (0.1% 7N ammonia) in
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WD 2007/ 145571 PCT/ SE2007/ 000574 85 98 % was dri ed

at reduced pressure and used w thout further
wouoi7fiuseati on in the next step. M (ES) in/z 241/SE2007/000574

[M1]-. ExamIp e 85 5 8-(3-Brono-4-fluorophenyl)-3

3-difluoro-8 (4 nethoxv 3 nmeth | phenyl) 3 4 7 8

tetrahydroi m dazo[ 1 5-al pyrg4n di ne-6(2H) thione F

S~-N/-t F HHNN O1Il / F Br

4- ( 3- Brono- 4-fl uorophenyl) - 4- (4- net hoxy- 3- met hyl phenyl
dm)ltomrﬁ&@eiﬂetéone%} t®giRE 1 PUeN@7%3 of the Gitle 3o1BAoUHADMS, (ES) HAE324

di fl uor opr opane- 1, 3-di am ne di hydrochl ori de (3.84

[Nmﬁbl 10 described in Nanjappan, P. et a

Tetrahedron, 1994, 50(29), 8617-8632) and N-

et hyl dii sopropyl am ne (3.95 nL, 23.06 nmmol) were
Example@Bved in ethanol (140 nL). The obtained mxture

dlluted W t dlchloronethane mashed mnth br|ne and
wat er, oyfed over sodiumsulfate, filtered and

concentr ted. The crude product was added 15 to a

Si 3 ohumm and eluted with ethyl acetate in
\nep 09@ togive 1.1 g (58% of the title

©onpsund. ( §) fn/z 485 [I\/H-1]+ Exam |l p e 86

8- ( 3- Br ono- 43rfluorophenyl) 3-difluoro 8 (4 nethoxv 3
met hyl hen

1 It'@hxoa @a@if 10573d| erﬁrﬁn@pa ¥ afdaddo p solpgrep of (3-hromo-4-
ﬂu'slropgergzl)(ﬁgnethoxyﬁ-methylphenyl)methanamme (1.245 g, 4.07 mmol) in

dichloromethane (20 mL). The obtained mixture was stirred for 1h at room temperature.
The reaction mixture was diluted with dichloromethane, washed with brine and water. The
organic layer was dried over sodium sulfate, filtered, concentrated and dried at reduced
pressure. The crude product (1.49 g, 94%) was used without further purification in the next
step. MS (ES) m/z 365 [M-1T. '

Example 84
4-(3-Bromo-4-fluorophenyl)-4-(4-methoxy-3-methylphenyl)thiazolidine-2.5-dithione
S

s
HN s
ST T

A solution of 2-bromo-1-fluoro-4-(isothiocyanato(4-methoxy-3-methylphenyl)methyl)-
benzene (1.44 g, 3.93 mmol) and carbon disulfide (0.473 mL, 7.86 mmol) in
tetrahydrofuran (30 mL) was added drop wise at -78 °C to a solution of potassium tert~
butoxide (0.662 g, 5.90 mmol) in tetrahydrofuran (50 mL). The mixture was allowed to
attain ambient temperature while stirring overnight. The mixture was concentrated, re-
dissolved in chloroform/ethyl acetate (1:1, 100 mL) and washed with brine. The organic

layer was dried over sodium sulfate, filtered and concentrated. The crude product (1.7 g,
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WD 2007/ 145571 PCT/ SE2007/ 000574 86 Amoni um

hydr oxi de (30% aqueous solution, 6.00 m, 45.71 mmol)
wand7iess7i but yl  hydroperoxi de (70 % aqueous S®BCUSEZI07/000574

3.08 mM, 22.40 mvl) were added to a sol ution of

8- (3- brono-4-fl uorophenyl) -3, 3-di fl uoro- 8- (4- net hoxy-3

- met hyl phenyl )-3, 4, 7, 8- 85

t et rahydroi m dazo[ 1, 5-a] pyri m di ne-6(2H) -t hi one (1.085

g, 2.24 mmol) in nmethanol (18 s ni). ﬁﬁter stirring
98w asi dgiati abtedlicdPréseiR @

r at ed andmfe- di fsl%g%é\gggﬁfaﬁt %ﬂ or o nalﬁéhe(%t step.

§@§5 ﬁé4%96ﬁ&rc | ayer was washed MAth saturated

aqueous sodi um chloride, dried over sodium sulfate,

filtered and concentrated. The crude product was
ExampledSt 0 a silica gel colum and eluted Mﬁth met hano

etﬂt@yg{; da!zo[l 55)1 FEhediRd-6(2H)- thlone

3,3-Diuoro-8-(4-fluoro-3-(2-fTuoropyridin 3 yl)phenvll

8 (4 gethoxyF nmet hyl phenyl )

2,3, 4, ‘-éptzéﬁﬁdroinidazo[l 5-al pyrimdin 6 anine
_HNF NN/ I \' FF N15 A mxture of

or0- ¥- f | uor ophenyl ) - 3, 3-di f | uor o- 8- (4- net hoxy- 3

©0.050 g, ¥ 1TFmmol), 2-fluoropyridin- 3-yl boronic

acid (0.026rg, 0.14 nmol ), [1,71
4:{)Bs(dlphenylpghosphlno)ferrocene]palIadlun(ll) chl ori de

( *gluotpphenylhrinid-megivoty Semethpiph @ tidsdotiame 2, {-Qithio%e (1.7

e 30 i, G2 o B ORISR S LTS
desczdnedmnﬁamsppaﬁf P.ett al GRekr@fledron, A9D4 @0(29!) SMOLRB LY Hathe

xture was C e ted, dissolved in
cth ISP%IRE’H%@&% s%%é)& e} viszg disselved laqtlnemli 14(smH). e
obtailli‘dd(lmb(dﬁe we§ 5t8ebdy 96 °S eeticit [&d a”gg
concentrat ed. Purlflca??onqéﬁgh&ggﬁg?g bisf ﬁﬁ@@' g the
reaciop X tgre wasogpnesnireied, dlluttddevﬁodrphiurmhetﬂdde %hé@b@@bﬁﬁé and
Waté,sdl‘?é?i over sodium sulfate, filtered and concentrated. The crude product was added
to a silica gel column and eluted with ethyl acetate in heptane (0-100%) to givel.lg

(58%) of the title compound. MS (ES) m/z 485 [M+17*.

Example 86
8~(3-Bromo-4-fluorophenyl)-3.3 ~-difluoro-8-(4-methoxy-3 -methylphenyl)-2.3.4.8-

tetrahydroimidazo[1,5-alpyrimidin-6-amine
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2 d, J=4.29 Hz, 1 H, 800 - 7.91 (m 1 H, 7.63 -

755(5 (m 2 H, 7.52 - 7.45 (m 1H, 7.31 WO
waQer/1386571 PCT/ SE2007/ 000574 87 7.23 (m 2 PET/SE2000000574

(d, J=1.84 Hz, 1 H), 6.82 (d, J=8.58 Hz, 1 H), 4.02 -

3.99(m 2 H, 3.8-3.74 (m 2H, 3.73 (s, 3 H,

2.07 (s, 3 H, 1.90 (s, 3 Hgg M5 (ES) mz 484 _[I\/H-1]+.1

Exanple 88 s 3 3-Di fluoro-8- 4-fluoro-3- rimdin-5-

hen 1 -8- 4-nmethox -3-neth 1 hen 1-
Arﬂn&ndm&yﬂmktcatg@la;{,@qﬁégﬁ@w{ﬁoé6@b9ﬁﬂf 48T Aty 888 B8 buty1
hy%gﬁ%g’t&ﬁ% (7\98};25‘8%%% safptieny 3i08 ralp22. w mimb] pwerd @dddd thaGoiufion of

e B o8 3 AL Sl 505 1

tetrhyglroi QZﬂﬁlofﬁﬁlpyﬁmicﬁné%Q}n—tlﬂbne .83 ¢, mggﬁi?gmn ﬂqeth#)a%osg (18

mLLZA;&ef Ln% PYEH ml gh% gn)éngm(tﬁﬁnp g_rgqqfe t%g npgfure Baspen¢anirad lahd re-
d1s811\7631 ify E]ihlbr(bﬁlethﬁleq:io (3). ﬁae"@rgaméla?@r Watwashdd Wltﬁ/sat&ra’fse)d

I p
aqu§01§39 @Slfup{f%r c@ fha,Eé(C? th@b sq;lnan élﬂfa’m tiitereydmnd icohdenBatyd. TB @Aide

proivhhdt wsis gdlj]deeg% QQ?&X% E% c§1 mr arnghelu&er:%wﬁp sthapol(0.3% 7N ammonia) in

dlclgowlapq{ i )nto@a\wrﬂ 8ibg 83 J‘M}ftﬁe tiflb %rlgpouﬂd%y(ﬁs%hz%l

ound was synthesized in 20% vyield as descri
[Mpljgpnpl e 87 st a)r/tl ng from 5-nethoxypyridin-3-yl borom c

acid; 1H NWR (DVM5O-d6) 8 8.34 (d, J=2.76 Hz, 1 H),
Exa?rip%ef1 87
;,3-Diﬂuoro-8-(4-ﬂuoro-3-(2-ﬂuoropvridin—3-vl)phenvl)—8-(4-methoxv-3-methvh)henvl)-

2.3.4.8-tetrahydroimidazo[1.5 -aJpyrimidin-6-amine acetate

A mixture of 8—(3-bromo-4-ﬂuorophenyl)-3,3—diﬂuoro—8-(4-methoxy—3 -methylphenyl)-
2,3,4,8-tetrahydroimidazo[1,5-a]pyrimidin-6-amine (0.050 g, 0.11 mmol), 2-fluoropyridin-
3-ylboronic acid (0.020 g, 0.14 mmol), [1,1'-
bis(diphenylphosphino)ferrocene]palladium(II) chloride (0.009 g, 0.011 mmol) and cesium
carbonate (0.105 g, 0.32 mmol) in 1,2-dimethoxyethane:water:ethanol (6:3:1, 3 mL) was
heated in a microwave at 130 °C for 20 minutes. After cooled to ambient temperature the
mixture was concentrated, dissolved in dichloromethane, washed with saturated aqueous
sodium chloride, dried over sodium sulfate, filtered and concentrated. Purification by
preparative HPLC gave 0.015 g (29%) of the title compound. 'H NMR (DMSO-d;) 68.30
(d, J/=4.29 Hz, 1 H), 8.00 - 7.91 (m, 1 H), 7.63 - 7.55 (m, 2 H), 7.52 - 7.45 (m, 1 H), 7.31 -
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20 (s, 1 H, 7.74 - 7.64 (m 2 H, 7.57 - 7.49 (m 1

H, 7.43 (br. s., 1 H, 7.34 - 7.20(m 2 H, W
waQerhigss71 PCT/ SE2007/ 000574 88 6. 84 (d, J=8PE®/SEZ007/000574

1H), 3.99(t, J=12. 10 Hz, 2H), 3. 89(s, 3H), 3.81

(t,J=12.87Hz,2 H), 3.75 (s, 3 H, 2.09 (s, 3 H, 1.87

(s, 5H; M5 (ES) mz 496 [k#l] +. Exanple 90 5

2- Met hoxy-6-(4 4 5 5-tetranet hyl -

2-di oxaborol an-2-vl)p azine N O~B NO -OA

7.2ﬁ1(m1; IMB, NP0 &1, 0h1.84 BEz5t mt&moapﬁzais ag 1 ﬁ) 51%291 '3, @1

i.s(p olato di bor on
3.3 B0 D e dbes 87és A tbal Pai ar}()oMS(@sow@me
0.10 nmmol ), tricyclohexyl phosphine (0.116 g, 0.42
nmol ) and potassi um acetate (0.509 g, 5.19 mml) 10 in

Example 88 net hoxyet hane (10 nL) was run for 3h at 150C in
33%1%8fogmﬁu9r\5§3(nvnd in3AM] -8z _phe(tere Jhe reaglg Ilczn

XTUreWdas partrtto

23dt84®trahvzﬂoﬁﬂaéazor:1riga]@yﬁ_m@h@se&nm@g(%t@@oI ed, dried over
magnesi um sulfate, filtered and concentrated to give

1. 15_,g (quanfjati ve yield) of the crude title conpound
ctf ?a_s,\,ﬁ?éﬁﬂ n the next reaction step without
futh pyuri fi cation; M5 (Cl) mz 237. 15 Exanple 91

3,3-D or(‘)I 8-r3-(6-net hoxypyrazin-2-yl) henyl]-8

3 4 8 tetrahydroim dazof 1

-6-am ne acetate F F "-O H2N Il N VNN N
Ll e conpound was synthesized in 78%

2- met hoxy/- 6-j(4, 4,5,5-tetranet hyl -1, 3, 2-di oxabor ol an- 2-

yl) pyradigen 1H NVR ( DMSO- d6)
The title compound was synthesized in 40% yield as described in example 87 starting from
pyrimidin-5-yIboronic acid. ‘H NMR (DMSO-dg) 69.22 (s, 1 H), 8.92 (s, 2 H), 7.70 (dd,
J=1.65,2.13 Hz, 1 H), 7.62 - 7.51 (m, 1 H), 7.37 - 7.25 (m, 2 H), 7.21 (s, 1 H), 6.83 (d,
J=8.53 Hz, 1 H), 4.03 - 3.88 (m, 2 H), 3.86 - 3.76 (m, 2 H), 3.73 (s, 3 H), 2.07 (s, 3 H),
1.89 (s, 3 H); MS (ES) m/z 467 [M+17".

Example 89

3.3-Difluoro-8-[4-fluoro-3-( S-methoxypyridin-3-yl)phenyl]-8-(4-methoxy-3-

methylphenyl)-2.3.4,8-tetrahydroimidazo[ 1.5-alpyrimidin-6-amine
F

The title compound was synthesized in 20% yield as described in example 87 starting from
5-methoxypyridin-3-ylboronic acid; 'H NMR (DMSO-ds) § 8.34 (d, J=2.76 Hz, 1 H), 8.24
(s, 1 H), 7.74 - 7.64 (m, 2 H), 7.57 - 7.49 (m, 1 H), 7.43 (br.s., 1 H), 7.34 - 7.20 (m, 2 H),
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8 8.68 (s, 1 , 8.49 (d, J=5.02 Hz, 2 H), 8.27 (d,

J=14. 05(Hz, 2I_|)I—I), 7.97 (d, J=7.53 Hz, 1 H), 7.59 -
w@.24@/14m713 H), 7.44 (t, J=7.65 Hz, 1 H), 4. 1OP€TBEQ):'B7/000574

(m 5 H, 3.84 (t, J=12.67 Hz, 2 H, 1.89 (s, 2 H;

MS (ES) miz 436 [ MrH +. WO 2007/ 145571

PCT/ SE2007/ 000574 89 PropRgtic Exanple 92

6- Ami no- 8- ( 4- met hoxyphenyl ) - 8- ( 3- pyri m di n-5-yl phenyl)

-2 3 4 8-tetrahydroi m dazoll 5- _ .
6. @l(ﬂyqumsdma 1B, 889 i@ombtzrld Bzf3 i B0, 50, Ws il Vb 67 e, 2

&hetl c Exam | .
g K3 0.2 %Q (rog B BAGNG ED: MS (BS) m/z 496 [MH]
- N- et hyl - 8- ( 3- pyrlmd|n5ylphe_ny!)_-2348-
tetrahydroimdazo | 1, 5 -al pyrimdine-3 -carb
E_Xemdeﬂe OH N HzN-jN ~N NN N~ 10 Prophetic Examlp

AZA9)i n- 5- y| phen

234 tetrahydrmmdazol 1, 5 -alpyrimdin-3
E}r,@am e HO NH2N /-~ ~NN' N

A mixture of 2-chloro-6-methoxypyrazine (0.50 g, 3.46 mmol), bis(pinacolato)diboron

(0.966 g, 3.80 mmol), tris(dibenzylideneacetone)dipalladium(0) (0.095 g, 0.10 mmol),
tricyclohexyl phosphine (0.116 g, 0.42 mmol) and potassium acetate (0.509 g, 5.19 mmol)
in 1,2-dimethoxyethane (10 mL) was run for 3h at 150°C in a microwave oven under argon
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 (CD) m/z 237.

Example 91
3.3-Difluoro-8-[3-( 6-methoxvnvrazin—2-v1)phenv1]-8-pvridin-4—v1—2,3 4.8-

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

The title compound was synthesized in 78% yield as described in example 27 starting from
2-methoxy-6—(4,4,5,5-tetramethyl-1,3,2-dioxaborolan—2-y1)pyrazine; 'H NMR (DMSO-ds)
8 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, J/=7.53 Hz, 1
H), 7.59 - 7.49 (m, 3 H), 7.44 (t, J=7.65 Hz, 1 H), 4.10 - 3.93 (m, 5 H), 3.84 (t, /=12.67
Hz, 2 H), 1.89 (s, 2 H); MS (ES) m/z 436 [M+H]".
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NN ~1 \ I \' 15 WO 2007/ 145571 PCT/ SE2007/ 000574
90 Assays Conpounds were tested in at | east one of

woheo7fiesd7owm ng assays: s /3-Secretase Enzyne PO®/SE2007/000574 )
enzyne used in the | GEN O eavage-, Fluorescent™s =¥v' ¢ ¥ ¥ v ¥¥& ¢

TR- FRET- and Bi aCore assays is described as foll ows:
The sol uble part of the hungg (3-Secretase (AA 1- AA
460) was cloned into the ASP2- Fc 10- 1 -I|RES-GFP-neoK
mamal i an expression vector. The gene was fused to the
Fe io domain of 1gGlL (affinity tag) and stably cl oned
into HEK 293 cells. Purified sBACE-Fc is stored in

alpsZinitline-34rueMitNES pH 5. 0. Conpounds were diluted to
the desired co’\?cent ration in dinmethyl sulfoxide
(final dinethyy, sulfoxide concentration in assay is
5% . The assay was perforned in a 96 well PCR pl ate
[ #650201) . Conpound in dinethyl
{3\£) and enzyne (27 L) were added to the
Nl Hnd pre- incubated for 10 nmin. The reaction was
i bstrate (30 L). The final dilution of
2y 0. g/ and the final concentration of
substrate was 6 M After 20 minutes reaction at room
tenperature (RT), the reaction was stopped by renoving
10 L of the reaction mx and diluting it 1:25 in 0.2
Progih@tig pH 8.0. The product was quantified by
[ : OO% di |l ution, of the neoepitope
gi-Nemethyl-&63-pygimidin-gpylphenylird- 33t i on

tetfn¥drb B E badi Iy ptavi di n coat ed beads
etiihdrbidadIF, 5 i %Ja%"%@?}g 0.5% BSA and 0. 5%

Tween20). TheM_f00 L of 0.2 ng/nL streptavidin
coat Nbea Dynabeads M 280) and a 1:5000 dilution
/Qf ructhenyl at §d goat anti-rabbit (Ru-GR) anti body

5 FRe m xture was neasured for el ectro-
Nxghe Resegnce in a BioVeris MB Anal yzer after 2

- ation with shaking at RT. The dinet hyl
~defined 100% activity |level and 0%
activity was

Prophetic Example 94
N-

6-Amino-8-(4-methoxyphenyl)-8-(3-
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30 defined by exclusion of the enzyme (using 40 nmM MES
pH 5.0 buffer instead). WO 2007/ 145571
wWOCH78E2007/ 000574 91 Fl uorescent Assay The eaTgEE007/000574
was diluted to 52 gg/m in 40 mM MES pH 5.0. The
substrate (Dabcyl-Edans) was diluted to 30 Min 40 nV
MES pH 5. 0. Conpounds were gPI uted to the desired
concentration in dinmethyl sulfoxide (final dinethyl
sul foxi de concentration in assay is 5 5% . The assay
is done in a Corning 384 well round bottom | ow
vol unme, non-binding surface plate (Com ng #3676).
Asmysyme (9 L) together with 1 L of conpound in

' | I ' re ed. to.the plate and
C"%"P gﬁﬁgc{r%&%gfeé% F%%qi%??ﬁenoﬁq%&?’ﬁ%g@siag’ﬁ L) was added
and the reaction proceeded in the dark at RT for 25

mn. The final dilution of enzyme was 23 gg/m, and
B-Seqrgtase dgpymeoncent rat i on of substrate was 15 M ( Km of

i f e of the pr was ured .

el be3a 10 e TR ERERIEE FartRu T RIETARR HERDR ays s
dessribel mMfgllowof 360 urn and an em ssion wavel engt h of

4%{3 m usin protocol for |abelled Edans pepti de.
The “@F REt ﬂ§/&‘63mn% 1geretsn i8Il ulhi 400 wandonetiniothe HSP2-
F - 9 g[ill .d. i . | I t

S e ne a0 el 57e<8h VR, T B ket gl

dommn PREIG hedtyityRag)yand stebly déredtimd HEX 89%éails. BuriticdRBACE-Fc is

: E i un), CEVNL DAEF: y7) to 200 nMin
Stofegggﬁlgksg%rf5%?@(7{%2%88?8{‘%, s % triton x-100, EDTA
pH 4.5). Conpounds were diluted to the desired

entration in dinmethyl sulfoxide (final dinethyl
méﬁ%ﬁ@?%&@’concentrati on in assay is 5%. The assay

Th¥&SzydRRfasi duRd €083 Rb/m %?4@‘%11\}1 ME’S;EI? (SjotUr)ntI%g f@g@g%@‘?s.trate was

_vol tme, non-binding surface plat
dilgted (e 11 in Y10 e MES)pHGF0. Coorpoondsdvére dititae tchtiab desired

Xi ) d. t .pl at 1 xed d . . .
cortie 2 i AR PSR e g B B uPuioE S Eftroinw inavpays
5%rithetabenyves peiforimadine 96 el PAR bRt ek oréiger (465 Ofliioll‘)f. @%)mfound

. RT.  The_ reaction was stopped with the addition o

n Cﬁglﬂ@@% %’?@?ldﬁ@ L) aleenzyge (esileriree addegso theolgie.cad ore-

el RO 98 B0y SuSGAE T I o i o
enzyeng &tas Agtus/rof ang 15 il cTventratival of sahstretetwaata 0vI. Aftet 20eminutes

V. A/ nd_the final concentrati f

rea A ot e S ki ke 5" SopS iy oo dP adatyte
readtionfroixiatié ddotivigriol :26 &f 0.06v Triea FOOYHEHSL0. ikt Yrd ¥ EkastRdntified

Odpactivity yas defined by : :
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 uL of 0.2 mg/mL
streptavidin coated beads (Dynabeads M-280) and a 1:5000 dilution of ruthenylated goat

anti-rabbit (Ru-GoR) antibody was added. The mixture was measured for electro-
chemiluminescence in a BioVeris M8 Analyzer after 2 hours of incubation with shaking at
RT. The dimethyl sulfoxide control defined 100% activity level and 0% activity was
defined by exclusion of the enzyme (using 40 mM MES pH 5.0 buffer instead).
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excl usion of the enzyne (using reaction buffer

i nstead). 30 BACE Bi acore Sensor Chip Preparation WO
waQer/1ag86571 PCT/ SE2007/ 000574 92 BACE was asBaysa2m000574

a Biacore3000 instrunent by attaching either a

peptidic transition state isostere (TSlI) or a

scranbl ed version of the pe? idic TSI to the surface

of a Biacore CM sensor chi é The surface of a CVb

sensor chip has 4 distinct channels that can be used
Pyto coup) e the peptides. The scranbl ed peptide

WREEEL St ne- ETI AEVENV was 5 coupl ed to channel 1 and
Th& a&yﬁﬁlwasr&mutadtt@ 52 L@Eﬂllﬁswm S plE-S\AEhe watsteRUDhRE1-Edans)

channel 2 of the sane chi two peptides were
wapiibusol (AP e 1o 40 VLS P S5 CRmpoRB Vite Bwed fohp fesired

coﬁeﬁ’&atﬂ)ﬂqn by Eﬁf&&&é@] rkﬁrg}églgﬁs&t%ﬁfd% 'cf)ii&ﬁgat?&n it 48ay is

pmto renove ‘any par Car boxyl groups on ~
S‘Vd) h’ﬁledassayrladoﬂeay erComaing 384 well aqvad bottoinniowctdlwmge,aootbinding

ne . m xtur.e M N- h - N . .
surtisS gl e PR e Co P B L pEgompRIAGD
dinhStBl] @A SUES WhieHdded Btthdplhte rah@plfecmcﬂoamdrfor theim. Shestrate (10 plL)
stock sol ution of the_ control tide_ was inject

wag pdded and thefrggctipn mqpe@éedgn @pﬁi@ﬁ: at r 25,8101 final dﬁjutllon of
ety Y 2331 1 %@ h a?@({nle% kiof) BP%%%@ Was 5 E}M‘nﬁ@m %%%ZSE pM).

iI'nj ectin M et anoamne or7mnat5L/ .
Theiflacesensssiic Producgosls ndsuFerborBAVE@i [hphbteareadss axithwas

done b LUt BACE to 0.5.Min d|u etate
o~ gifpe g PR e et W ARG R R e o protoco
fordebeliiea Edsns. pefn'_hdb dhé dinﬁﬂﬂhﬁéﬂﬁﬁ@ﬁcdﬁtr&ﬁtbﬂﬂbd hood Iaﬁl’BMWével and
sul foxi de or conpound di]uted in dinmethyl sulfoxi

O‘V(aaaﬁnvmwa& é?@@ﬁtbﬁ’ﬁ@é}ﬁ%f’f the epzymeepFigs 48 MY MEBH ﬁ%‘@laf%er
%@)EJI nhi bitor m xture was incubated for 30 m nutes at
RT “ before being injected over channel 1 and 2 of the
CVb Biacore chip at a rate of 20 L/mn. 20 As BACE

to the chip the signal was neasured in response
TRuIQnH&gA BACE binding to the TSI inhibitor on

En@ﬁﬁ@ﬁ'@i dlﬁltl&:at()% @Bg/6AS dndithe Sibstid (Eufbsiuf)CBENTDAHFRAQsy7) to
i nhibitor reduced the signal by bi ndi_ng t o BACE
EATERIMAS: b e ok Gt S TA RO ShiCompgpinds

WG?@%lH?@d t%nhegdesﬁ@a C(gd LdQn ﬁxﬁdﬁ{é 1(Yéa(§in5‘l%§tm§f3duifo§1de

was subtracte romthe Ch nne 2 responses.
comtieneatiopl in sssay o3k Tho assey wandenede kiGostar 384 wem%@d@ottm low
f

vofie BrE P B s TR gL Za TR T G R Bhe FL of

coBptad3e @E@étﬁﬁ&uhﬂﬁﬁﬁ@w@@hddemmy 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).

BACE Biacore Sensor Chip Preparation
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Generation of HEK293- APP695 30 The pcDNA3. 1 plasmd

encodi ng the cDNA of human full-1ength APP695 was
weoerealliyss7ir ansf ected i nt o HEK-293 cel | s usi ng POE/SE2007/000574

Li pof ectam ne transfection reagent according to

manuf acture's protocol (Invitrogen). Col onies were

selected with 0.1-0.5 ngy/ rrL9 f zeocin. WO 2007/ 145571

PCT/ SE2007/ 000574 93 Limteéd dilution cloning was

performed to generate honpbgeneous cell lines. C ones
BA}&% g/gse ggrgaeggﬁlearﬁltéﬁ 23%8 é'?;éﬁ%%%% VAL 4 Ehlgg Ql.thesr' %lp%ﬁtlcgi Eg}fition

sta&sismjzerel €189) opegtramblbd uersion s ﬂielpbpuxhld: T8I ® tﬁ@ﬁurface of a Biacore

K293- APPR95 t
? PASOR - %STIE?E g%@bﬁe@s e Srsfinetgha n%at agaxbe
usém cotip1PWeYepadys ariy d%%nﬂﬁ&f)p%h@e RIFBSQefine- Bhuh e VEXNAR4;
sodi um pyr uvat e sms[? enent with 10% FBS, | %

cowlerd ogbarnel hnd: e TS! aniitor WMSEVNgqtmeoVAEE avas coupled to

GRS ARS8 SR SR

sodiomfacetetedl 4 6, hndeleahettle adlutdons meﬁmﬂf&gedm 19K rﬁm&& ifﬁﬁove any

pafFuaRe SbON EOBPR N e dBR e Ao CiAPA i sgtig a one o one
mikfukef 00 B NIUIGMINGi (@-@%@tb&lﬁﬁuﬁybroﬁ?ﬂ)@arb%%l% anlifoss well

is medi um was replaced wt culture mediumw th
hydropyseceipingdepich /n@@tquﬂymnnT{lqﬂ@e stoplgrsolutiayopfdly eantrol peptide

' t
e PRRRR L PR P A 7l SRR rehifind bifheea
cambryyd geahips wvetdhidotled by djrgimgndd dilemoRite fat 7 3%n & 5 R¥Mmin.

C02- To quantify the amount of released A(3, 100 L
cell nmediumwas transferred to a round bottom

BATH BacsRUsePrfeyel | plate (assay plate). The cell
plate was saved for the ATP 20 assay, as descri bed

The B/t Bipgoretiesay awaflops b diluting BACR 10 (p imvhinysodampeaetagmbuffer
o B G T R ey Pl TRl ThY S EPBAGH v mpg it
dlmtﬂhyi(sillfwaﬂe mmmmoﬁﬁi.@lhaed lnbhniythlyhsuﬂﬁﬁﬂem 4 find) .condBS4Ation of
,and Q. 5% ded p |l at.ed
59ty SN iR AR unEoge e $aeiatiiod fechatngss ot kT

befoed bHindih %&%ﬂb@bﬂﬂaﬂn@ 12n8L Bk 1RfCM5 'Bi&d&%’dﬂl}?ﬁteéjramt% pL/min.
anti-rabbijt antlbody and02rrg 25 of

As e B howukia she dyin s stemal WasTeosungd in maprade pifs (%&%YIIBA
bmgF 1§ tPPs1 19861‘8%13&}{111%*17 gg éeﬂ, digHlal \rie pPRUEG of IACE

was then neasure ectr
inhibitor reduced the signal by binding to BACE and inhibiting 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 dimethyl sulfoxide

control,

Beta-Secretase Whole Cell Assays

Generation of HEK293-APP695

The pcDNA3.1 plasmid encoding the cDNA of human full-length APP695 was stably
transfected into HEK-293 cells using the Lipofectamine transfection reagent according to

manufacture’s protocol (Invitrogen). Colonies were selected with 0.1-0.5 mg/mL of zeocin.
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chem | um nescence in a BioVeris MB Anal yzer. Cell

culture for SH My 30 SH SY5Y cells were grown 37 C
WwWei2047/18857CO2 in DVEM F-12 1:1 contai ni ng Glut aRBKSE2007/000574

suppl enented with 1 mM HEPES, 10% FBS and 1%

non-essential am no acids. WO 2007/ 145571

PCT/ SE2007/ 000574 94 sAPng rel ease assay SH SY5Y

cells were harvested at 80-90% confl uence and seeded

at a concentration of 1.5x106 cells/nlL, 100 nL cell
Llrﬁiﬂ&pﬁﬁﬁioﬁ Rl ohlg! Was%l;fgrrﬁ‘ed)tb %@Ker% % ééx%g%sbc%tﬂtl%e? Clones were

Il 5 tissue culture plate.
charh@@nmi ibydevgls o ARE, eX@%Sﬁi‘OQ and AP scmd:tbd imettle ondiised media using

|t di th [
o SRS EARE PhleboBd i h3Bey ot 100 "oim. respectively) |

containing test conpounds in a final dinethyl
oxi de ation of 1% Cells were exposed to
Ce ﬁ@”f’”éé‘f”&’é&%%uﬁéé@ dor 18 h at 37 C, 5% CO2. To

HER23S WEls sty E’)Ef)résﬁ qﬁﬁgn 'vﬁfd%é;%g\f} ?-IEK%%? %?Wg =3 grown at

mcr opI at es rom Scal e

37 Ysetyo £Y in Wa‘d@aytamg ‘tﬁé’ﬂfgﬂu gbxdomGhnmag{ dnd sbliigm pyruvate
t f
surffit r‘?@gl(?% %E%p?cg"vnlog §Te§? tig) Bﬁﬂ%ﬁclﬂ%@ﬁ%ﬁALﬁg?& of the”

seledtion @ptitEbec zebhim. cel | pl ate was saved for the ATP
assay, as described bel ow. The sAPPP was captured
during shaking at RT for 1 hour, by antibodi es spotted

APYOrdihage WRlL)s of the mcroplate. After nmultiple
washes, SULFO TAG | abel ed detection anti body was added
HEK293 #4{P628 cells ware harvescm:wﬂf%)% emflipnde and s¢dded ass ay

o BB AP ot ey 08 o
96-F®quoﬁbﬂf)ﬂysmér coatesl plaaei defebr ToOertﬂﬁ@t Rhcab&rion/N B |°C]-§% CO,, the cell

nut es h}: te read i n the SECTORTM
meglijm g8 IF@P“ ithgelign rﬁl? R meddqericalin ond streptosaysin (168

U/thDdionaiefer, &Q@Aﬁé@bwe?f)tc%ﬁtahﬁ\?%‘t%%t%ﬁnh (ﬂ%ﬁj ) ﬁﬂ’rﬂfadt?ﬁlethylnsulfomde

anal ysis of A040 or sAPPP
CODﬁPI&faéwmé 1%56dlweraan¢z@tod§w wstmnmouydmr huhag °C, 5% CO,.

ro bt 6oLy o M SO B L

bott&ﬁfpolyﬁbpylams%ywvlﬁapla&e(aﬁsay mad? ama%n E%e fvlgs 208 for gée ATP
ce SI S

nanuf act.ur col. Brief
assaryesb‘é‘??f”‘%‘é@ g"&@éﬁ tﬁ assieplpte, -‘1%1 ﬁf altﬂ@gry\/d@ﬁeétlpmwwmned

aliniffd 05QUg/th ot raDBACaiL AB f‘%
Conr ercl:lggﬁ-st ?{gut ed Vi zﬁl ght Tl\/“lq Pﬂén%k% rea 65 Eg/n’ﬁ; ﬂilt%gbbtmylated
monqeianabReusedE L astibady de PBS with &.5 \9@B$A\@nd/015%)’f®eén4m)was

addg&'bétj WaP&ld i UBREET 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.

Cell culture for SH-SY5Y

SH-SYSY cells were grown 37 °C with 5% CO, in DMEM/F-12 1:1 containing GlutaMAX
supplemented with 1 mM HEPES, 10% FBS and 1% non-essential amino acids.
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hERG Assay 30 Cell culture The hERG expressing
Chi nese hanster ovary KI (CHO cells described by
WORer7sigs811  Car |l sson, Duker, & Jacobson, 2005) PGEISE2007/000574
grown to sem -confluence at 37 Cin a WO 2007/ 145571
PCT/ SE2007/ 000574 95 hum difi ed environnent (5% C02)
in F-12 Ham nedi um cont ai ni ?g L-gl utam ne, 10% foet al
calf serum (FCS) and 0.6 ng/m hygronycin (all
Sigma-Aldrich). Prior to use, the nonolayer was
washed using a pre-warned (37C) 3 ml aliquot of
Versene 1:5,000 (Invitrogen). After aspiration of
sABMselembamapn the flask was i ncubated at 37 Cin an 5

SHASFT D8° B hinfred s BE Eodnsienenton Socled dnsacription of
1.5k 16® den/h0i 06 mi h@11fshidbeksiywBrR HnkSa bBEPEIBS BREotldhn Db-wR1

Dul becco' s Phos%hate Buf fered Saline contai ni ng

tissgg Fellﬁuﬁpta(fﬁ dfiery bavg ofringnleation at %b°($> 5 OpABscell medium was
repllefr%%!% Iizvﬁtﬁ cgﬁg‘ulbﬁgﬁleﬁq&[ ulktJ entugﬁm akm&&!f%pgﬁlg}/gﬁ Eidoa(ﬁﬁﬁ, 100

cen gati1on
ug/pdo r@;;pecftmelyé containing tél'sin eommmldﬁ nﬂzgﬁm]l dimndty]l 3akfoxidsconcentration

' d t [let i I - ded in 3
of o> Glise BRpegt e b Squmppude el b S SHEN SV Ond measure
sAPHJ%‘Y@@e&ﬂBﬂ) thé B&ll Medber s@Pﬁ/ﬁlﬁ:%ﬁat&eﬁJ)rﬁ M&@%gle‘mscovery

pan bl ue excl usion) was determ ned in an autonated
(MS i&@re ysed gegithe IaFﬁ%S\V‘@ﬁ p@for@@dtamdma@ the imanufacture’s protocol.

Bnéﬁlie t eE%Ielg?drle In aﬁ%ﬁ t%ed&) nce n @gg%gdtl\%ﬁléip%ﬁ e

migreplatec el platt i Wan saed fctrhhesAﬂ)‘BlasﬂayJ zrs debeibad belpwt Tt sARPS

guot ed en re th| ter
waflgiGea oS kiR at BY sl s TR HBRE e apove B el ke
mlaaplhfenmémﬁmiﬂyasw sunaonrmny&@ruétecﬁs&aﬁrb%e 25 added
in the sa way. El ectrophysiology The pr|n0|ples

<25&H6N~°ab éiﬁlaltqoawnaﬁtwrhhﬂ\dh@\ﬁhwswwl@te@@g fhecrdafe wap éngubated with
sha@ﬁl%ga? ?@dﬁf ;}g&ltﬁgg{;] \Ymégluﬁfé)?%aé%gs Mgﬁ/g@% 'of %g?d?’fi}lffef‘r T was

adqe@am d‘h@llaie eqlﬂs@r 10minktecst R the pbatetivagrehd inathe SEﬁtF@rR | Fnager for
ele& -hh %SQUSI ng suction to position and hold a
“EEf e&ﬂuémg f1°®hol e separating two isolated fluid
chanbers. Once sealing has taken place, the solution
on the underside of the PatchPlateTMis changed to one
ATR@pwi ni ng anphotericin B. This permeablises the
I TRFRE |
As Bﬁfn% 809@ aktel'"if ﬁﬂ%lﬁg(%{vs&l{’l af@lgantapglrsg ?41)\'%?@% E‘?IP the cell
plasathelplaté wapused(t@mhlyzg cytotdxecmymdmg the VBLigs™ Plonwdtr ks TM

proggrsaakﬂn( ciyfcgg)gcgl I nfﬁ;?) bréNaﬁlogcwnce t-lga errrleeasflrsés total cellular ATP.

The assay was performed according to the manufacture’s protocol. Briefly, 50 pL cell lysis

reagent was added per well. The plates were incubated at RT for 10 min. Two min after
addition of 100 pL reconstituted ViaLight™ Plus ATP reagent, the luminescence was

measured in a Wallac Victor® 1420 multilabel counter.

hERG Assay
Cell culture
The hERG-expressing Chinese hamster ovary K1 (CHO) cells described by (Persson,

Carlsson, Duker, & Jacobson, 2005) were grown to semi-confluence at 37 °Cin a
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solutions in this device hence it was operated at room
tenperature (-21'C), as follows. The reservoir in the
wOBN7f1@s371 position was | oaded with 4 ml of PBSPamsEL(2000574

in the "Cells" 30 position with the CHO hERG cel

suspensi on descri bed above. A 96-well plate (V-bottom
Grei ner Bi 0-one) contai ni ng g.he conpounds to be tested
(at 3-fold above their fi naf>test WD 2007/ 145571

PCT/ SE2007/ 000574 96 concentration) was placed in the

e el BEir Al G - S e g o hagine 6%

fodtalicatf @etum (FCEP areDd. 8 mpPmt Eyg%lﬂ?chﬁ (d1Eesi gm&-AlﬂﬂbH)t PI‘lOI‘ to use, the
concentration-effect curves to be constructed;

th
manglayerv#sgvashes e HPiS- \Wﬂ@ﬂ S7°6) Al aliget of Newssng bWQ h
j i % b
Oy R Ao ARl T S e B G e
inawbatoewith atfinther @fmlwif éf@psen@l &5 (QOD fietl 2 eoiod @f 6 mzititesn Cells wkde then

h 0 I |. T head
o Bismofiomad ook B e fibhiiind Wl ot BitbERR0TS
Phegphbteviitferadf Sdline chiahialigl calcaibM B ehM z&duimesimqo vasM) (PBS;
perfused with "internal"™ solution that had th

Imfltspgwﬁ@thee agdsdite thsrflask Andrigpirated &yteia dA a@lée&f@@lge tube prior fo
celgﬁé%g‘?%}\%ﬁ Eo} 42mln$GEﬁe %sgl‘gﬂ E{Eﬁ@té’c Gak h1scaad_3d and the }Igellet
gepihy rer-sugpeadet] mémb@ﬁﬁBSn oy 0.6mal aélqwtorf ofll sspérst W& rhea‘cb)d and

h h P h Q. ol
ST B B I8 B ST 8 gy ke
autthetddatadeh €Cedorl IandvatiSaohhaveld cellas-saypeision VdlemE chdade

then dispensed 3.5 | of the cell suspension scri bed
adgagieq antyis 0etave the Apsigl fppoebspracpiraneaT MinHg CFfﬁ goncgniyation at

th1 bitit By tH@ébs%QﬁlatSl%ﬁ&Qé when re@&ﬁﬁ%t@t‘ﬂ F%Fﬁl:etérOCHhﬁKbPB%ells
each Fol I'owi ng this ead noved round
wlnﬂewms ustaitohﬁjuatt fhT Npltage o8 oniloeWotke ™S B, wemshaintamed and
" ? I. N heaS hevve | . Next, the solution on the
p?PﬁEF rgﬁ%fzgl% tHE Ha%l?chPl at eTM was changed to "access”
solution that had the following conposition (in mV:
KC1140, EGTA 1, Myd 1 and HEPES 20 (pH 7.25-7.30
Elgggiionysiadoem KoH) plus 100 g/m of anphotericin B
Thg ?%'%Hpre@aﬁjc[ b{%‘el?atlon’gftﬂﬁ d&)il B Gecd d&(ﬁiﬂe@%y (g@ hroé&f ggle,

ation otaepace the E-h nmoved round
Trézigec KPVatlest IQIO%) Recfly the teelnmagmm’easeda o b B&#well plate
d Uurr.en ur ene
PR SETELERe f E BherfIRRE i SRR oy H3g SidtRR% pasition
ané hmﬂcawetl oﬁb&hﬁllﬂﬁle%epﬁ’aiuﬁg o isdigtePatddRbabers ND]ﬂclielhsealmg has
conce tratiqon was 0.33% iqn.every we

takPH.pfacsvé %P? 4?5%}%9} the Baphiflage ipchangsq tepée feptaining
andp6teABRB. Q‘Bﬁ%ﬁhézﬁﬂl@& t}i\@f)altclpcgf dell ncrHFRRLUN A A8 hbR in each

mninmse the inpact of ‘any conpound carry-over. After
wedlmndoiniefifgetetlovss, aparforaied, mdwlsatellgatchicleaniFreperdingt th &a nRge.

noved around all 384-wells of the PatchPlateTMto

obt ai n post - conpound hERG current

A B-test IlonWorks™ HT from Essen Instrument was used. There is no capability to warm

solutions in this device hence it was operated at room temperature (~21°C), as follows. The
reservoir in the "Buffer" position was loaded with 4 ml of PBS and that in the "Cells"
position with the CHO-hERG cell suspension described above. A 96-well plate (V-bottom,

Greiner Bio-one) containing the compounds to be tested (at 3-fold above their final test



10

15

20

25

30

nmeasurenents. In this way, non-cunul ative

concentration-effect curves could be produced where,
wenroidsIlg t he acceptance criteria were achi evedTiSE267/000574

sufficient percentage of wells (see below), the

effect of each concentration of test conpound was

based on recording from be en 1 and 4 cells. 30 WO

2007/ 145571 PCT/ SE2007/ 000574 97 The pre- and

post - conpound hERG current was evoked by a S|ngle

con\c/:g%}a%%g) \ggsllégceﬁ.én gf’ ; ‘g np i t}%%%)%l 3 ngimglioﬂeﬂu gyas cl%glp into

the ®atchPRic®M gfatibf Hath c@nﬁ&@d I@iﬁat@iv@@lah@@k i 02 col@mbd/to enable $en, 8-
Step to + 40 nV, a 2 s step O nmV and finally a

poiirynpentigtiagrefiect cwcywo her?%%w@én f FEN3Rigg typ golumns on the
pla%gr?érﬁ &%}ng %h\{fehﬁcf%qana ceﬂéeﬁ&al&meg R, WNISOP +6 LA thassay

rane poten I al Currents were
baskkuaek asdib supae-hedimd) beking wondeatretion afeisapride (fualrancentration 10

nd] 57 e the e bfaicn gpel. R dter bt Griteay §F o Worksm T

theh QBr¥s 1M APBYR BcRHbl 8 B P'aﬁhplﬁf%m Emd WouNRYSde wéévtﬁffused
eternlnlng conpound pot ency, depol ar|S|ng<voIta

w1tham§emra1 selpiion et hag tm@llowmg c@rrmeslrlgn 6iA e K-(adcoggfe 100,

{
S A A atRES S0 SRS B 1
KOit) Avat pnﬁmn\gasd gdednbMinizhtha eYeaﬁﬂqﬂllmlmatad ¢Bihpad) Tian mo)skqdagmd the
rolrgt Pl DL SESULLEH,ad PLEV UL K e LIS, v
hol€ I11? Eﬁcﬁ%%éscﬂp@ﬁ)\/ TAOH-HeWihdn URp&Red 4.5 P dabR siPbnsion

shown); thus an offset potential could be entered

describes] abiowe indo veshirestivaiiiie E?é(fhP\Wé‘ ayléuthﬁgceﬂlﬁ e iy g2 Wssegonds to
reac}ﬁgl?c{ &t th@ff+lgin e gp%ﬂ dl%lﬁ)% t%ﬁ%@ﬁ%&ved und the

rop ysi ol ogi cal properti any of
PatohRlatt® adjetstrénk thy sclbtesistancd asigamdfcbmreERGN’elduNexxt,uhc mimmon on

the Ao Kn o AL " OHD CHETEBA IR "Br ok Syt Pl e folioning
corﬁwsnﬁﬁ‘ﬂ]l ﬁ%g@ Rek il g EGTS 1 Neees Siainy FEFEe0 @ 785780tusing 10

in the rksTM HT software. The current si gnal was
M K&H‘Dlpéuk leOLO 1z/81 edfHmpheBriPineB (Signapddricty cAfiersiraing f maptes for

ro BRSO TR B FEbit P P e Aot

tindeals bﬁ@n@ré@oﬂipo@mam cirferit hﬁa@m’rﬁ@m The Brliead tieh added 3.501
initial holding period at -7 el i curre

of geligtion fERrp 5ol Wief! ?@fh%cqmwéﬁgte fﬁéa\pze oyt %P%tahlflatem (the final

DMEO Eentr SERONER. 3300 & é\féﬂeﬁél@)n € Ris Wk ta@ﬁlé\?edflﬁrméﬁﬁg from the
currents evoked i n each were: pre-scan seal

mqse@tlm trtbe rrnsst@omtra‘pd@veéldé rﬁher@mouad plateute mupimise the impact of
o 502 R RO 2 RERn 5, e 2l
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
where, providing the acceptance criteria were achieved in a sufficient percentage of wells
(see below), the effect of each concentration of test compound was based on recording

from between 1 and 4 cells.
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assessed by dividing the post-scan hERG current by the

respective pre-scan hERG current for each well.
weeasurliussTWO 2007/ 145571 PCT/ SE2007/ 000574 98 PYDISEA107/000574

| C50 val ues for the conmpounds of the present invention

are in the range of about 1 to about 10,000 nM

Bi ol ogi cal data on exenplifjed final conpounds is

given below in Table 1. Lngl e 1. Exanple 1C50 in

No. TR-FRET assay (nM 27 39 28 253 29 22 30 119

STLMEOI F AT N FURRC
consisting of a 20 s period holding at -70 mV, a 160 ms step to -60 mV (to obtain an
estimate of leak), a 100 ms step back to -70 mV, a 1 s step to +-40 mV, a 2 s step to -30
mV and finally a 500 ms step to -70mV. In between the pre- and post-compound voltage
pulses there was no clamping of the membrane potential. Currents were leak-subtracted
based on the estimate of current evoked during the +10mV step at the start of the voltage
pulse protocol. Any voltage offsets in JonWorks™ HT were adjusted in one of two ways.
When determining compound potency, a depolarising voltage ramp was applied to CHO-
Kv1.5 cells and the voltage noted at which there was an inflection point in the current trace
(i.e. the point at which channel activation was seen with a ramp protocol). The voltage at
which this occurred had previously been determined using the same voltage command in
conventional electrophysiology and found to be —15 mV (data not shown); thus an offset
potential could be entered into the IonWorks™ HT software using this value as a reference
point. When determining the basic electrophysiological properties of hERG, any offset was
adjusted by determining the hERG tail current reversal potential in JTonWorks™ HT,
comparing it with that found in conventional electrophysiology (-82 mV) and then making
the necessary offset adjustment in the IonWorks™ 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 IonWorks™ 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.

Results



46 34 47 59 48 68 49 34 50 59 67 290 68 440 69

2300 70 2100 71 61 72 110 79 49 80 42 81 48 87
wWa200788592 89 No value y et 91 No val ue yet WBCT/SE2007/000574

2007/ 145571 PCT/ SE2007/ 000574 99 dCdains 1. A

conpound of formula I: s HN5 (RL)m "NANNOG B

(RR)n (R3 3)p (R4)q | V\,herggin A is independently

selected froma 5, 6 or 7 nénbered heterocyclic ring

optionally

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)

27 39

28 253

29 22

30 119

31 41

32 571

33 27

34 34

35 21

36 17

37 159

38 32

39 100

40 76

41 30

42 29

43 41

44 120

45 68

46 34

47 59

48 68

49 34

50 59

67 290

68 440

69 2300

70 2100

71 61

72 110

79 49

80 42

81 48

87 41

88 92

89 No value yet

91 No value yet
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10 substituted wwth one or nore Rl; B is independently
sel ected from phenyl or froma 5 or 6 nenbered
woet@riess7omati c ring optionally substituted weci/sSamm®7/000574

or nore R2; 15 Cis independently selected from phenyl

or a 5 or 6 nenbered heteroaronatic ring optionally
substituted with one or g)RS; R1 is independently

sel ected from hal ogen, cyan nitro, ORG, C2.6al kenyl,

C2. 6al kynyl, aryl, heteroaryl, C3.6cycloal kyl,

C3. 6cycl oal kenyl , C3_6cycl oal kynyl, C3. 6het erocycl yl,
20 NR6R7, CONR6R7, NR6(CO R7, Q(CO R6, CO02R6, CORG,
Clhi292) NR61C, NR6(S02) R7, S02R6, SOR6, OS02R6 and SO3R6

~wherein said C2. 6al kenyl, C2_6al kynyl, aryl,
heteroaryl, C3.6cycloal kyl C3.6cycl oal kenyl ,
and C3_6heterocyclyl may be
1'&%?mﬁ&%FQ&kﬁéﬁ%égltuted with one or. nore D, 25 R2, R3
and R4 are each independently sel ected from hal ogen,
cyano, nitro, OR6, Cl, 6a||cy| C2. 6al kenyl ,
C2. 6al kynyl, C0. 6al k Iar hal kyl het eroaryl ,
0. 6al ky1C3. 6¢cycl odt 6al kyl C3. 60yc|oalkeny|
C0. 6al ky1C3. 6¢cycl oal k n . 6al ky1C3. 6heterocyc|y|

NR6( CO) R7, en-., sCORMGR2 (S02) NR6R7,

NR6( S02) WraS0 )R6 and SO3R6 wherein said
Cl_6al kyl , €2- 6allfny e 6a] kynyl ; C0_6al kyl aryl ,
Co 6a|ky|heteroa}y Co 6alkyﬁC3 60yc|oalky|
Co_6al kyl C3_6cycl oal kenyl , C0_6al kyl1C3
6cycl oal kynyl, and CD_GaIkyIC3.6heterocycIyI may be

“m@pﬁionally substituted with one or s more D, or two

A is 61’1%&: d%rrlttl}gg%les’cge?‘;ﬁdanﬁg % m%gggthggg c%ﬁch‘iﬁ?cﬁ)ti%hﬁws

sﬁ&ﬁhﬁ&bﬁﬁ&bﬁ&mﬁh@gR@pt|onalIy substltuted with one or
nore D, R5 is independently selected from hydrogen,
cyano, OR6, Cl.6al kyl, C2-6al kenyl, 10 C2_6al kynyl,

Bi %&ﬂ%ﬁ%ﬂecte@r&@kﬁéﬂyh@ﬂ 85 @15Ydr 6 membered heteroaromatic ring
CO_6al ky1 6cycl oal _6al kyl C3_ 6cycl oal kenyl

OPGQManwymmmﬂhwyhDm%ﬂﬂquyR- C0_6al ky1C3_6het erocycl yl ,
CONR6R7, CO2R6, CORE, S02R6 and SO3R6 wherein said
Cl_6al kyl, C2-6al kenyl, C2_6al kynyl, CO_6al kyl aryl,

C i@@nde pErlekiyy) Sebdcedddaony bhelﬁl)mﬁaﬁ kiyd fidmbened hotatdaydmatic ring

aIk |.C3 6¢cycl oal kenyl ,, CO_6al kyl C3_

OPB Vé%ﬁ%ﬁWﬁq“’QfPQ§ﬁqQ F@S s 6het erocyclyl may be

optionally substituted with one or nore D, 15 D IS

|ndependently sel ected from hal ogen, nitro, CN,
R! @ inderergdntlyelegiad Kempalogen, cyano, nitro, OR’®, Cp.galkenyl, Cy. 6a1kyny1

aryl, heteroaryl, Cs.¢cycloalkyl, Cs¢cycloalkenyl, Cs.scycloalkynyl, Cs.sheterocyclyl,
NR®R7, CONR®R’, NR®(CO)R”, O(CO)R®, CO,R®, COR®, (SO,)NR®R’, NR*(SO,)R’,
SOZR6, SOR6, 0SO,R® and SO5R® wherein said C,.¢alkenyl, Cy.¢alkynyl, aryl, heteroaryl,
Cs.¢cycloalkyl Cs.scycloalkenyl, Csscycloalkynyl, and Cs.gheterocyclyl may be optionally

substituted with one or more D;

R?, R? and R* are each independently selected from halogen, cyano, nitro, OR®, Cy.calkyl,
Cy.¢alkenyl, C,.alkynyl, Coalkylaryl, Co.salkylheteroaryl, CogalkylCs.gcycloalkyl, Co.
salkylCs.¢cycloalkenyl, Co.¢alkylCs.¢cycloalkynyl, Co.salkylCs gheterocyclyl, NR6R7,
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C2_6al kynyl, C0_6al kyl aryl, CO_6al kyl het eroaryl,
C0_6al kyl1C3_6cycl oal kyl, CO_6al kylC3_  6cycl oal kenyl ,
wQRoBaukyy1C3_6cycl oal kynyl , CO_6al kyl het er ocycPgir/SE2007/000574
fluoronethyl, difluoromethyl, trifluoromnethyl, ‘
fl uor onet hoxy, difluoromethoxy, trifluoronmethoxy, 20
NR6R7, CONR6R7, NR6(CO) R7, ¢O R6, CO2R6, CORE,
(S02) NR6R7, NR6SO2R7, SO2 SORE, OSO2R6 and SOSRG
wherein said Cl1_6al kyl, C2- 6a|keny| C2_6al kynyl ,

Cr B8 %@%ﬁﬁﬁ?gﬁ‘&&ﬁ% RS %@a&%

SOR®, O@GI a0 ISR RE wheneil spid Of.catkyy; galketyl, dhyaklkynyl, Co.salkylaryl,

Coj g@%@%ﬁée? by RS oGt By bt oo ool

GCﬁiaa@@nﬂl hnd @Lééﬂé’y%‘;‘%h&)ﬁocy ﬁl 1Ay l!aé&ﬂfti%ﬂﬂl}héﬁlbstltuted W1th one or

trifluoronet | uor onet hoxy, difluoronethoxy and
In®?I¥PDoronethoxy, R6 and R7 are |ndependently

twg% g&iﬁ‘s{r‘:g Pﬁ’s@ﬂ%&gﬁ%ﬁ% igetﬁ:élr v@ ﬁdléx 81!0{11((;‘%? clé)?cg arF attached form
a ogelical Heyek &3 clbching qaidnyllly sdB@tltﬁ&H Wﬁ@leﬁm ynblr@Bt kenyl ,

Co 6al ky1lC3_6c¢cycl oal kynyl, CO_6al kyl het er ocycl ylI,
f | uor onet hyl , dlfluoronethyl and 30 trifluoronethyl

R°G§ inB6penashtlR 7sel€£@ﬂéd Heaelyasseeh Wyahd GROC, GBI ReLRENy1,

het eroc C|IC ri ng contai ni ng one or nore heteroatorrs

Coselket.dep-splkpharl, Coaliylhsteroary lGo@l kydGispicloalkyl, Co.calkylCs.
6C}P ic?'zéfuég%oe 988@ 7%}!&1%&9% glﬁlt%l 6%6&900}%1}% @6N§5R7 MR(’

ase -“or
CQrh aS@ﬁbseammS(fBRf’ yvha:ceu&qatch@i @lky8|Q; calkalyl,al:gallynyd 0Cyalkglaryl, Co.

BBt SIS ey SR SE SR ySlel ™

scyEda8Eyagly Ch falky1Ch efék&%&lﬁ ﬁiﬁﬁ Be B‘ﬂ)ﬂdﬂa@i‘ SutRfitufRNEH one B more D;

represents phenyl, or menber ed het eroaromati c
ring optionally substltuted mnth one or nore R2; C

.
D sTRIGERIA Dy ARI frord haBech, Blive® CRETRE! CLANEL T4 OALANEL | ©
Coilkyryl,i Gydelppgladéf qlkyleteodaeyl, CJ datkyh@) ogdonlkydy@galkylCs.

6%&3@%&056@@3 5 5?@3%1%% 6@%?15%%%%@3394%%@

diffedr&E¢EY lolﬁlkllﬁﬁfb)’ﬂegg%i@i‘&h %\% fbﬁbroméﬂﬁ@( 7&1&%@:@70}( ,
ngg(@é% O&Q%? 7 5 S5 cORS 7 b n

R (CO)R’, O(CO)R®, CO.R”, COR (SOZ)NR R’, NR’SO;R’,
SO,R®, SOR®, OSO,R® and SO3R® , wherein said Cj.¢alkyl, Cy ¢alkenyl, Cy.salkynyl, Co.
salkylaryl, Co.cheteroaryl, Co.¢alkylCs.gcycloalkyl, Co.¢alkylCs.¢cycloalkenyl, CogalkylCs.
scycloalkynyl or Co.salkylheterocyclyl or may be optionally substituted with one or more

substituents independently selected from halo, nitro, cyano, ORS, Ci.galkyl, fluoromethyl,

difluoromethyl, trifftuoromethyl, fluoromethoxy, difluoromethoxy and trifluoromethoxy;

R®and R7 are independently selected from hydrogen, C;.¢alkyl, Cy.¢alkenyl, C;.¢alkynyl,
Co-salkylaryl, Cy.salkylheteroaryl, Cy.¢alkylCs.¢cycloalkyl, Co.¢alkylCs.scycloalkenyl, Co.
salkylCs gcycloalkynyl, Co.galkylheterocyclyl, fluoromethyl, difluoromethyl and
trifluoromethyl; or

R®and R’ may together form a 5 or 6 membered heterocyclic ring containing one or more

heteroatoms selected from N, O or S;
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SO02R6, SOR6, OS02R6 and SO3R6 wherein said
C2_6al kenyl, C2_6al kynyl, aryl, heteroaryl,
wQ2o@aysi7oal kyl C3_6cycl oal kenyl , C3_6cycl oal kpayiSE2eamdo0574
C3_6heterocyclyl may be optionally 20 substituted
with one or nore Db R2, R3 and R4 are each
i ndependently sel ected fromrlglal ogen, cyano, nitro,
OR6, Cl1_6al kyl, C2_6al keny C2_6al kynyl ,
C0_6al kyl aryl, Q0_6al kyl het eroaryl,
Q0_6al ky1C3_ 60yc|oalky| Co_ 6a|ky|C3.6cycIoaIkenyI,
C0_6al ky1C3_6cycl oal kynyl , CO0_6al kylC3 6heterocycl yl,
m AR6REr 3; CONR6R7, NR6(CO R7, (CO R6, CO2R6, CORS,
(802 NR6R?, NR6( S02) R7, SO02R6, 25 SOR6, OSO2R6 and
%fber ei n said CL 6al kyl, C2_6al kenyl
_(@_16'2“ Egnyl CO0_6al kylaryl, CO_6al kyl het eroaryl,
Cd 6al ky’LC3. 6cycl oal kyl , CO_6aI ky1C3_6cycl oal kenyl ,
q =) 162lok§:1C3 6cyc|oalkyny|, and
CO_6al kyl C3_6heterocyclyl may be optionally
substituted with one or nore D, or two R2, R3 or R4
as § Ba6 basewe A pBariRyeltiogiB} AREptiblt Balt, belvar 0EolvAe Wha 6dit thiteyf.
are attached form 30 a cyclic or heterocyclic ring
optionally substituted with one or nore D, R5 is
hydr ogen, cyano, ORG,
2 A%ﬁ%@%ﬂf{&hﬁﬂ%@b%&hﬁq Ml&cginGal kynyl, CO_6al kyl aryl,
A @resmt:kaf B feost mamwred Eﬁeﬁawycrmg sebgtmlttgtbw@ foné or more R';

reaefn(gs al%l}l?ggl;f’v%og é{el Flegjhgf Clafrcgg?zto C%%gloo% 1%1? zhy sugs%ltuted with

on€Brﬁ@kK¢1C3 6het er ocycl yl , CONR6R7 CEQRE

SO2R6 and 803R6 vvh rein s |d Cl_6al kyl
C repreasScglisgY; O a6 RipbetFe B e@boarom%ﬂm%@m a%ugﬂr»tl‘futed with
onQQpﬁ@fek&Bl@ 6cycl oal kyI C0_6al kyl C3_6cycl oal kenyl
6al kylc3 60yc|oalkyny| C0 6a|kyIC3 6heterocyc|y|

R! nm}ndmnd@tthy@nlacﬂe@ ﬁgnnd@ﬂqgeux@dnwmtm,@i’e Grsationy, G;-cadkyibyl,

ary ter%f% %‘th oX]&Iegig %%afk C§ %Eqkw t(Eg 6het9rgcyclyl

NGB CoORRI, W' E‘Gf“’“‘?"’)“‘ét@mffiwé; (SOYNRR! NKASOR

a ycl oal ky 1 6cyc oa

SO AR DERTR I CARE i 1ein B Gl e Coropel gio. Beteroaryl,
J:y‘éﬁfaﬁ@‘? EE chycloaﬁibﬁ}ll us/. 699@54.'nyny1 thid ru,l%éi‘ggfcm Imay be optionally
f I"uor orret hoxy, di 'l uor onet hoxy,’ trif r orret’hoxy

sumamdwmmnorm@s( CO) R7, O(COR6, CO2R6, RS,

2 02 RE 6
SR P R 0 A B 358 SR TATB e
Cz(éﬂkgﬁ'}l k'Gérs&lkyn}ﬂZOQo calikglakyl] GJ &lkylfﬁ&rﬁdiﬂt €5. Elﬂlf}&‘tsl fycloalkyl Co-

a ycl oa -
6a1k§df@eﬂyay9fgnyl ﬁw@rsﬁw 1@@?@%@8@%@ R
CONRTEYNRECORRY, @U)R RE] @@R@ Qs@%N‘RGRﬁ WK@FS@R@ SO,R®,

%bstltuents i'n ndent é sel éected from hal o, tr
SQR;/a@80-Rim Rl;am, safd GosebiybtChylkenydi Gzts@ﬂbmdye@mlkylaryl,

I 0

Colfilchefo g@t%!ﬂky YR RIREA Y anifich, L 4R RIBANO®Y A84C,.
scycloalkynyl, and Cy. 6a1ky1C3 gheterocyclyl may be optionally substituted with one or
more D; or
two R% R® or R* substituents may together with the atoms to which they are attached form
a cyclic or heterocyclic ring optionally substituted with one or more D;
R’is independently selected from hydrogen, cyano, OR6, Ci-¢alkyl, Cy.galkenyl,

Ca.salkynyl, Cy.salkylaryl, Cygalkylheteroaryl, Co.salkylCs.¢cycloalkyl, Co.salkylCs.
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1s R6 and R7 are independently selected from hydrogen,

Cl_6al kyl, C2.6al kenyl, C2.6al kynyl, C0_6al kyl aryl,
wQQo@akk7l het er oaryl , CO_6al kylC3_6c¢ycl oal kyl , PCT/SE2007/000574

CO_6al ky1C3_ 6cyc|oalkeny| Co_

6al ky1lC3_6cycl oal kynyl , CD _6al kyl het erocycl yl ,

fl uoronet hyl difluoronethyl ?nd trlfluoronethyl; or

R6 and R7 may together forn1g 5 o0r 6 nenbered

het erocyclic ring containing one or nore

oo LR85, BB Sk AL o siﬁ%ﬁfsgt%tzré%ﬁaéé KL RORR"
CQRS, SOER]Gaa’n]EIQEERf ma:}eirysaamgdan@nlcq ¢Slabiyl, @Qh&ﬂlﬁ}ﬂ ©d’6alkylaryl Co.
B inDic st ) s Mo .
6cﬁ%aﬁ{ﬁ9v e}l l;fﬁlg/lC!; Qﬁte?ébl%ltyl oty 39 om&nauy E\ﬁas%téﬂ%lﬁl & or dbre D;

accord Ing'to claim 3 V\,herel n

D lsnmen@eﬂy pefeoted @@néldlogmmtmaﬁbbém Craplnyb, Cz@lkenyl

U dS 71
R T ST SR AT R
603@1@111{&5*1», Cvmkﬁcﬁsc%oﬂhﬂnﬁt@amylheté&m@dgﬁ Iﬂﬁlb]}bn&ﬂiyect ed
rom dro en and . Cl 6al kyl A conpound cordln

diffuororpethly, it f%’Peéli’ upremge oxmg}l@rqm Gxy., fiffyoropnethax
NIQGRMCQNR}?&@UFH’{GW% )tR@ @@)RGOGQR@f(S@ n%tmv JdeéR?

?re|Q Bre esents pheny , ered

ShBt.& ks OFE: cand4 S@Ro,pwlile@ﬂalsmgl Ca{aﬁklfls Cugallgnylh, Choadiayb Co-

Galﬂglpxs%, gteroﬁlg 81&%91% §% QJEE‘% $ léfl'(f" clo%é"ﬁﬁréo An&ics.

6cy$mﬂlq&ymmo@i&yﬂl9tero%yclgrmomycbmonﬂlmbﬁtﬁuteﬂ aiithhoAe or more

wher ej n se ered hete ro rin
sub e fnqepepteng s et iech S R B oaORoP ar g Croh ety usRmety,
dli@jor&h&hﬂs triflubfonteth @l RbRethotse Bﬁﬁﬁ)%iﬁe“th&@%}d ltri@Eor8mbthoxy;

nber ed het eroaronatic ring optionally Substituted

wrnd R’ ereaindgpendangdly ggected from hydragenfd-salkilo Fasatieenyb Cebdkymyl,
Cogtip D i BRI SN loiN Ll K5 i PR o
salkpllCa goreloatkgn RG . salthydtietdrocyiebyl, fuotbmethyl, difluoromethyl and
trifluoromethyl; or
R® and R7 may together form a 5 or 6 membered heterocyclic ring containing one or more
heteroatoms selected from N, O or S;
m=1,2or3;
n=0,1,2or3;
p=0,1,20r3;
qg=0,1,20r3;

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

3. A compound according to claim 1 or 2, wherein A represents a 6 membered heterocyclic

ring substituted with one or more R’

4. A compound according to claim 3, wherein R is independently selected from halogen,
cyano, OR®, NR®(CO)R’, CO,RS, NR%(SO2)R” and SO,R®.
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20 6al kyl. 12. A conpound according to claim10,
wherein C represents a 6 nenbered heteroaromatic ring
wopbi7aasd7ly substituted with one R3, wherei n RBCTSE2007/000574

independently selected from hal ogen and OR6, wherein

R6 is Cl.6al kyl. 25 13. A conpound according to any

one of clains 1 to 12, V\,her%h‘r; gis 0. 14. A conpound
according to any one of clali 1to 12, wherein R5 is
hydrogen. 30 15. A conpound according to claim1 or

2, wherein A.represents.a 6 nbered .heterocyclic
5. 4 PoTPOURB BPIOFRB P SFTh - rHereap R gpER e “é‘%?%n&%%%ye%ﬁl%’md from
hycﬁ’«%ﬂﬁhd C%Eall%rl.ﬁ menber ed WO 2007/ 145571
PCT/ SE2007/ 000574 104 heteroaromatic ring optionally
substituted with one or nmore R2; C represents phenyl,
i
6. Rbofyding IEARERE th LI SHARCAIRI & 9, ifhreiPhn i3k by

e or nore R3; 'Rl 1s independently
sel ected from hal ogen, cyano, OR6, NR6(CO) R7, CO2RG,

R6( S02),RC and, SO02R6; and each.are

7. § FerepBRt arar s BocaE I PB o S B e heyleora 6
mefBEEQ 98850afn AR inBGpabmllyRaapianaewith yns el metedd. f rom

hydr ogen and C1_6a1l1<9y1; mis 1 or 2, nis O0or 1; p

is 0, 1 or2;andgis0. 16. A conpound according to claim

J . : . . 2

5. p S AR o BT SRR TP 0B, n o L apg whegei R
reprspite®OBAt s phenyl, or a 6 nenbered 10 heteroaromatic

ring optionally substituted with one or nore R2; C

represents phenyl, or a 6 nenbered heteroaronmatic
9. A icHpOiidiaebsttiing & blah 7} Wheein'\B ﬁeFre@cﬁﬁS 96 nivhtberddIicteRiarérmatic
~hal ogen; R2 is independently selected from hal ogen,
ringp@l nwis Gal kyl and CONR6R7;  R3 is independently

sel ected from hal ogen and OR6; R4 is halogen; R5 is

hydrogen; R6 and R7 are Cl 6alkyl; mis 2; nis 0, 1
10.0k c@npaindsic@rdibg o a1y qneanfidlagmy & to,ovhetein CFeprgsenss phenyl or a 6

d | ected fr. . . 3
megibpled hglotgsF iR i SR SELSIT o8 iR SRR PRBLSReny! ) - 3-
(et hyl sul fonyl ) -2, 3, 4, 8-

t et rahydroi m dazo[ 1, 5-a] pyrim di n-6-am ne 2.0 acetgte'
11,24 compound according to claim 10, wherein C represents phenyl, substitute with one

- 3 p - Q- . Q. ( (p L. -chi> 1+ ]
or én%(/ 1? A F\@%{/&ﬁfﬁ Zgglf?&’f%r_l&’én£19§élw&§ﬁ%rﬁ ARMb S GROWheitR Nis C,
salk@t r ahydr oi m dazo[ 1, 5-a] pyri mi di n-6-am ne 2.0 acet at e;
6- Ami no-8-(3', 5" -di chl orobi phenyl - 3-yl ) - 8- (4- net hoxyph
enyl)-2,3,4, 8-
12. A compound according to claim 10, wherein C represents a 6 membered

heteroaromatic ring optionally substituted with one R?, wherein R? is independently
selected from halogen and OR®, wherein R® is C;salkyl.
13. A compound according to any one of claims 1 to 12, wherein q is 0.

14. A compound according to any one of claims 1 to 12, wherein R’ is hydrogen.

15. A compound according to claim 1 or 2, wherein A represents a 6 membered

heterocyclic ring substituted with one or more R, B represents phenyl, or a 6 membered
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tetrahydroimdazo [ 1, 5-a]pyrimdin-3 -ol;

6- Am no- 8- (4- net hoxyphenyl ) - 8- (3-pyri m di n-5-yl phenyl)
WO20@B/14581t et r ahydr oi m dazo[ 1,5- 25 a] pyri m drPaTREz07/000574

8-(3',5" -Dichl orobi phenyl -3

-yl') - 3- met hoxy- 8- (4- met hoxyphenyl)-2, 3,4, 8-

tetrahydroi mdazo [ 1, 5-a]pyrimdin-6-am ne;

3- Met hoxy- 8- ( 4- et hoxyphenyll%)x' 8- (3-pyrimdin-5-yl pheny

1)-2,3,4, 8- tetrahydroimdazo [ 1,

di
hetgo%};rg%tgclz %nng I%ptloglal%é §U@ﬁ 1161?' gml&q"éﬁﬁf mpre }{) CgrePEFSF&? R en};/flp Qra 6
meB¥kd hderdarbnfitic kRl lophoIQ isaBseaal ith ondorradre R’;

rimdine-3 -c arb onitrile; WO 2007/ 145571
pémegg@@wy ssieeterfrom halogen, cyano, ORg J(CO) Y , COR®, NRS(SO2)R’

andﬁs@b?gﬁﬁg* agxd ﬁ e§§h i YRR PRgRNEd oY haioBerd, 4rdBRPARPN

hydreganahwrdﬂ rirel axlependbatly] selactedifimmiydogearand ilylsalbylam igl1 or 2;
6- i chl or obi phenyl - 3-yl ) - 8- (4- nethox
n‘%&‘e]nylﬁ 821 %r % %‘dqtléﬂr ahydr oi m dazo[
1,5-a]pyrimdin-3-yl]acetam de; s
N-[ 6- Ami no-8(§u?l> 5' - di chl or obi phenyl - 3- mgthox
16.yppraviydupd aocpr glo qleiny hﬁy%lmefﬁnaézfsplleseil 46 thetuber

- r 1f d
AT MR SRR SRRt s, o s
hetemymhmtly h)lg Bp’r?normlly Substleitfrch\hyld oms oTingere B{z C represents phenyl ora6
megl’berﬁﬁ%gll%%da%gl l?fgmgl op oA f§1ysu{9§1tl%0& \gvith %né gr tnore R’;

R' idfalogdn; Rk fﬂd@pérﬂe&l}( didreidiTrony Ri1eg| PRE, B, sdlk§t antiCCONRR’;

,tet r ahydr oi m dazo yrimdi am ne

R ircodapeadents S Ko G50 MHORA G5 yib RIGAR) Rty drogens R® and
RY ta%ﬁlafﬁn(gif ol 1%2%%?5‘?9?3’% ]?’E)Sf}? ﬁrﬁr% r?nd qallsrr? ﬁfel 0.75

acet at e;
3,3-Di fluoro-8-(4-nethoxyphenyl)-8-(3-pyridin-3-yl phen
yl)-2,3,4,8- tetrahydroi m dazo]
17]A501§ S g8lddtdd-florgm ne 0. 75 acetate; 15
fl uor o- 8- (4- net hoxyphen 8-[3-(5- X i di
8-, 53-]%1¢191@ﬁblﬁ§)q:r}yl-% -3)-4- (@-me¥l?oxypl¥en%/1) 3- ([metlgylsul ony? y3DX 5!

te&g@%@rgﬁ?&% HYS AR iR @haMe 1 fefisd- ani ne 0. 75

' 8-(3;\BetBbsfyiphenyd)-B-(Tnd8thy Rulfonyd) & By pyrinidids ylphemd h 3148~ (4- m

et hox) en -2.3.4,. 8- . )
te@Y&ﬁ%@E??&M'&i%wd@:%f%Wizrﬂ WeRI%.- ani ne 0. 75
6- &%ﬁioaﬁ— 5' dlchlorobg)henyl 3.y ?1 -8-(4-methoxyphenyl)-2,3,4,8-
3-Difluoro-8 (5- met hoxypyri di n- 3-yl ) phenyl ] - 8- pyr
tetraéwqifoumgiazoﬁl %a;lpyne;mé -l T |
6-ARVARRIBk ARRR1)-833 E}Jyﬂxﬁaiﬁlﬂgzlﬁh&yﬁm,ﬂ@,sace@é}@raﬁﬁmidazo[1,5-
a]pyrimidin-3-ol;
8-(3',5'-Dichlorobiphenyl-3-yl)-3-methoxy-8-(4-methoxyphenyl)-2,3,4,8-
tetrahydroimidazo[1,5-a]pyrimidin-6-amine;
3-Methoxy-8-(4-methoxyphenyl)-8-(3-pyrimidin-5-ylphenyl)-2,3,4,8-
tetrahydroimidazo[1,5-a]pyrimidin-6-amine;
6-Amino-8-(3',5'-dichlorobiphenyl-3-yl)-8-(4-methoxyphenyl)-2,3,4,8-
tetrahydroimidazo[1,5-a]pyrimidine-3-carbonitrile;
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3,3-Difluoro-8-[3-(2-fluoropyridin-3-yl)phenyl]-8-pyri
din-4-yl-2,3,4, 8-

woebw7ahydi oi m dazo[ 1, 5- a] pyri m di n- 6-amni ne 0. 7BCT/SE2007/000574
acetate; 3,3
-Difluoro-8-(2'-fluoro-5'-nmethoxybi phenyl -3-yl)-8-pyri
din-4-yl-2,3,4, 8- 05
t et rahydr 0| m dazo[ 1, 5- a] pyr}m di n-6-am ne 0. 25
acet at e;

-Ahidgrth 5‘9113% Siabgat IS B AP 3y - 8-
tetrllh}'ii:réﬂrﬁ&efzbgﬂ ﬁu]p(vﬁnﬁamae o@rb%ﬁyl&ﬁﬁﬁcﬂt e: 3,3

Dfl |UOI‘OpI‘IdIn yI)phe 8pyr|d|n
N-{Sangipo 5§, SHcbloretaphamy SBDr o AR pphem )5

tet%lhgdr@rra?%{z'o[ﬁ'é Igﬂ)eg' rrefryﬁy-c}i&bl Iglhenyl Kl )-8-pyridin-4-y
N-[6-2mdo48- g&' 61ed1c]db1;obr;ﬂnimyldaszlhr5 -(4-nxth@yphenyl)-2,3,4,8-

i m
tet’@llg‘%f”]@?r}nfi%zf’@bg BHE Hf}ﬁd@'é?l %tﬁ?rrealglfo& aglqcfdf met hoxyphenyl )

(452%,&11410& =(3t, 91&@16&61519115%11@ $-(brritexyplengl) 2,354,841 ne
acetate; and WO 20 145571 PCT/ SE2007/ 000574 106
tet@hwremléa@{](i'ﬂﬂﬁé/’ﬁﬁéﬁlyﬁﬁéﬁ oxyke gadipyri ni di n- 5-yl phenyl

8- (ﬁ rd; D%chlioroglg}n@rgﬁ %29‘1?5 QL34 %L ]rnéch%@pﬁé(ﬁ}}lm g'4rB’ 6 am ne

acef at ree ase ar maceutical ly
tetmhy@phmbdtz@[b%aﬂpyrmﬂme& amme 057(5Ia¢a11a‘®, of a salt thereof.

3 gDé?uﬂr?AF'g%'?‘%ag’nd h S&r{néﬁ]ﬂ' thlyPinYé);% é 4(82 fl uor opy

tetfah nﬁd&ﬂo}ﬂﬂ-@zﬂbﬁrﬁm&m% dmbre Ot Btdcafaseslr oi m dazo [ 1, 5
rim

3 35D TS By Ui G- my) B3¢ py i di - 5

tetgaxagj@aﬁmz?o 25 %%p%nrx%ndﬁxeé axﬁl?%fé)rﬁ dedazo [ 1,

Bzl al ni ne;
3 SD{@OMBNM@XNPMdWBf%E3&5 EIBetl\‘le}’fPlYudmcfpy]r)P@ﬁml-] 33%.$phe

tetr%xy&rpm‘nﬁ?@ﬁ? ﬁif 5 aBXl- -dm—;eg)a';zsoacgtagé -a] pyrimdin- 8

3,3-Difhitk 8- {&(ﬁﬂdblfolpyﬁmﬁ-ﬁylﬁﬁreﬁﬁ]-ﬁl(m@mmdypmnyi)az y4Rpheny
- tetrahydroli m da

tet@]hsdra}lﬁvm&i giafesgingfin Q\‘Ialﬂmﬁlq%%aﬁﬂaﬁenzam de;

3 ﬂ)ﬁg&p@ ?ﬁé’ (5 n%tﬂo%yéélﬂ]b%f behgnyfl 8130 Q@K 4 {3 3v! ) pheny
tetrahydmhmdam[hﬁddm@{nlldﬁl-@c]npmelam:taﬂlen 6- ami ne acet at e;

s £pitiope ISP e SR o e RS At e
tetﬁ&h?&@irﬁldaﬁ)[BS a]pynmldm -6-amine 0.75 acetate;

-3-(2-fluora r|
3 1—9@&&%;@ Tﬂt@rw rmaiihﬁwbl enyl- 3-31)280 3>gldm- 4-y1-2,3,4,8-

tetrahydroimidazo[1,5-a]pyrimidin-6-amine 0.25 acetate;
3,3-Difluoro-8-(2'-fluoro-3'-methoxybiphenyl-3-yl)-8-pyridin-4-yl-2,3,4,8-

tetrahydroimidazo[1,5-a]pyrimidin-6-amine 0.75 acetate;
3,3-Difluoro-8-[3-(5-fluoropyridin-3-yl)phenyl]-8-pyridin-4-y1-2,3,4,8-
tetrahydroimidazo[1,5-a]pyrimidin-6-amine acetate;
3,3-Difluoro-8-(3'-methoxybiphenyl-3-yl)-8-pyridin-4-y1-2,3,4,8-tetrahydroimidazo[ 1,5-
alpyrimidin-6-amine 1.25 acetate; “
8-(3',5'-Dichlorobiphenyl-3-yl)-3-fluoro-8-(4-methoxyphenyl)-2,3,4,8-
tetrahydroimidazo[1,5-a]pyrimidin-6-amine 1.5 acetate; and
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t et rahydroi m dazo[ 1,5-a]pyrimdin-6-amne acetate; 20
3,3-Difluoro-8-(2',6-difluoro-3'-nethoxybi phenyl -3-yl)

woeaepymsdin- 4-yl1-2, 3, 4, 8- tetrahydroi m dazo[ PCT/SE2007/000574

1, 5-a] pyrimdin-6-am ne acetate;
3,3-Difluoro-8-[4-fluoro-3-(5-net hoxypyri din-3
-yl ) phenyl ]-8-pyridin-4-yl- & %

t et rahydroi m dazo[ 1, 5-a]py di n- 6 amne 0.5
acet at e;

s FipdpRughacintdnlhye ;pgﬁﬁlé@g%sfy'%ws&té,9,%&&@&%)0%%@%[1,5-
a]}%',rﬁnlém%-hlﬂhlédt(y&ﬁétakdjl dazo[ 1, 5-a] pyri mi di n- 6-am ne
acet at e; .
as g frge PR o arargracauticplip pesentablg alt. $plypis o5 sqlvats REA jlh therepf.
4- met hoxy- 3- net hyl phenyl ) -
2,3,4,8-tetrahydroi m dazo[ 1, 5-a] pyri m di n- 6- am ne
18abA epapeund, selected from:

3 ?P?ﬂlg)r?-g}tﬁefﬁlﬂlgoy&n?nl.f}% & ﬁ (& Eﬂurg%p%él\{]py [ ) I‘thenyﬁ 2y § A ghen

tetfmiwmhﬁidem[l Sa@ﬁuﬂd&-ﬁ ehinahydr oi m dazo[ 1, 5- a] pyri m di
am ne

3 %Dsﬂlar? ﬁdéﬁ@mpwd@e‘* -HeBr 3By Y pheayDhdr | - 8- pyr

te&éﬂ?@ro’ﬁnﬂdhz 1,3-a%pyBimidin-6-amine;
rahydr ol m dazo[ 1, 5- a]pyrlmdln -am ne acetate; as

3- éﬁ-Arre@o b3 sbiflenro§-[3H3reranytidinad-y)pheorBd: hbSe ?al t,

007 145571
tet%%ﬁl;{%ﬁ':‘glgggﬁ[ggﬁg%ﬁm {5“7@?’1}3{'&%&‘%6 ouerr1l leéi §1 ected from
4- fo-Amiine3 8-difladre8HeXQ heroy}idi-3-3) phyeniy11208,485- y| phenyl )
L A LT I -

3 ﬁnﬁm&&se{sg§ UB%rB—QXﬂM%Widlﬂ-Nyl‘)SBM] aﬁpfz&lﬂwﬁr@ b B- 5

heny|

tetreéwd@my m[hﬁd‘éﬁ}@{@d@—@dﬂ@y}elaﬁﬁdﬁehe 3- car boxani de; and

3 iﬂ@%@%@n@m{% g{—@ %—§ %?rﬁ# g)l%lt%nﬁ:))' 2?.%5- g%tgahgdl%n}{ldg%fp 5-
a]ﬂyrﬁn1ﬂinp@l-ammedtbetat3=yl ] acetam de; as a free base or a
R RN Y R

tet?a‘hﬁf%%hfdbéﬂﬂl @%Wrin%ﬂﬁl%-ﬁa%uﬁ%ét‘dt% ingredient a
t hérapeuti fective amount of a conpound

ﬁa@e@mﬁoﬂd%&adléﬁéyr%%enﬁhoxcfbwhwl_ﬁ-stle Pyrifin-aykbeiddt-i on

I e exci pients, carriers
tet¥\¢“1 gm lgﬁg% ﬁg%gwf%ﬁ RY6 gls}l?%ljl.‘ﬂtrcégatcor ding to any one of
3 3}D&iﬂhn‘Bo-B [#dlubgh- BQf-n&t}pixgpyrame-etyl)phbﬂW] spordnhabyle2,3 481 t

t her eof, as, a medic 22. Use of a

f
tet, iga aﬁiér@?mﬁn@w- i Vmc?%)g;%‘fetaé%al m 1 to 19 as a
3, TBRMERGIB IS - tfueFo-8 ( EMubf@yridin-3-yl)phenyl)-8-(4-methoxy-3-methylphenyl)-

2,3,4,8-tetrahydroimidazo[1,5-a]pyrimidin-6-amine acetate;
3,3-Difluoro-8-(4-fluoro-3-(pyrimidin-5-yl)phenyl)-8-(4-methoxy-3-methylphenyl)-
2,3,4,8-tetrahydroimidazo[1,5-a]pyrimidin-6-amine acetate;
3,3-Difluoro-8-[4-fluoro-3-(5-methoxypyridin-3-yl)phenyl]-8-(4-methoxy-3-
methylphenyl)-2,3,4,8-tetrahydroimidazo[ 1,5-a]pyrimidin-6-amine; and
3,3-Difluoro-8-[3-(6-methoxypyrazin-2-yl)phenyl]-8-pyridin-4-y1-2,3,4,8-
tetrahydroimidazo[1,5-a]pyrimidin-6-amine acetate;

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof.
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or preventing an A(3-related pathol ogy. 20 23. Use of
a conpound according to any one of clains 1 to 19 as a
woradi7camrent for treating or preventing an An- PETAEZHDH7/000574
pat hol ogy, wherein said A(3-rel ated pathol ogy is Downs
syndrone, a (3-anyloid angi opathy, cerebral anyl oid
angi opat hy, hereditary cerehlpal henorrhage, a
di sorder associated with cognitive inpairnment, M
("mld cognitive 25 inpairment”), Al zheinmer D sease,
menory | oss, attention deficit synptons associ at ed
with Al zhei ner di sease, neurodegenerati on associ at ed
19wAtdempbutitk selentediraease, denentia of mixed vascul ar

o Bk P IR R s B bt P o S g oot 5

cﬂﬁﬁﬁmﬁﬁﬁqnaﬁmﬁmﬁﬁgse progressi ve supranucl ear pal sy or
6 8ottical basal eneration. 30 WD 2007/145571

Os%é‘%ywﬂ%may )1\omethyl-8Epypridin-dofpheand-2848T di ng
tothdhy B BL[ D a?]%ﬁin‘i‘i‘am% 3 &rﬂ&akﬁdé hgq manufacture of a

medi canent reatin preveﬁtlng an A(3-rel ated
N-ffaAmoh@§4(4- nﬁ:&loxybl@ngf) 8a(3emnmn1dmel§ -gipbenyd)-23,4% any one

0 e..na cture of a 5 nedi canment
tet? hygﬁo?rgggzoiﬁg &JPYW%'Q%?VH gﬁﬁn g\% rel ated pat hol ogy,
as Wit ®hase o aiparifadeutRhBy 8cteptable RSl QB ateor RIVAE oS ¥ BAF BBRof.
a (3-anyl oid angi opat hy, cer ebr al anyl oi d angi opat hy,
hereditary cerebral henorrhage, a disorder associ ated
with cognitive inpairment, MCI ("mld cognitive
20} Aqphimmpsenticy] COAi}:mhi@bneomﬁ]isi@mctim mgreylidnos isherapeutwally
ttention f|C|t tons associ ated with Al zhe
ot oG Rotont i <oenmgunE KAPI GHE (2885 St e 19 i Ssoctation with
philniReh iRl fsnase exa@@ﬁ@taaﬁw% oflifigfsvascul ar origin,
denenti a o egenerative origin, pre-senile denentla
senil e denmentia, denentia associated with Parkinson's
ZldA&eﬁ@Sund REQYINGIS biviPorR TCRIAME f| @319, Fb@'aﬁ)}iaﬁ{ac&ﬁfchllﬁi’dceptable
de eneratiqn. 26. A nethod of inhibiting
Sﬂéﬁ?ﬁ?>t@”§FaBA€E dicggit si ng contacting said BACE with
a 15 conpound according to any one of clains 1 to 19.
27. A nethod of treating or preventing an Ap-rel ated
22 pHschef] aogympionnbaacending to aoy npes ofilaigns 1adiP as s edicagettdor treating

[ t eutically effective anount of a
or@%k%ﬁnﬁén gﬁn%% ﬂ“ﬁ ®Yany one of claims 1 to 19. 20

23. Use of a compound according to any one of claims 1 to 19 as a medicament for treating
or preventing an AB-related pathology, wherein said AB-related pathology is Downs
syndrome, a B-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.
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28. The nethod of claim 27, wherein said A(3-rel ated

pat hol ogy i s Downs syndrone, a anyl oid angi opat hy,
woenwhusd71 anyl oi d angi opat hy, hereditary cerebpPai/SE2007/000574

henorrhage, a di sorder associated with cognitive

I mpairment, MCl ("mld cognitive I mpai rment™),

Al zhei ner Di sease, nenory I q attention deficit

synptons associated with Alz elner 25 di sease,

neur odegener ati on associ ated wth Al zhei mer di sease,

[ : [

R oy SRy A U Pone AR 1 BT H b Fhoture of
medaament far trepdimg ot prverisgeni Af-redated pathdagyki nson' s

di sease, progressive supranuclear palsy or cortica

basal degeneration. 30 29. The nethod of claim 27,
25vi6 el artofpbtind@itRling 15 agy BEEIG12i0120 07 irldhe %laufacuue ofa

PCT/SE2007/000574 109 30. A nethod of treating o
megicapeniio hﬁea&ﬁgﬁz{ Brevetiee Adhtoldecipihaleeya Wharriataid AB related
PR Lot 0 o B il Anlinp Rl afyloig angiopathy,
hereditoy ¢emelral hanarhpgeradiafrdalasiosmted with d@niive impaitreasMCI

nitive enh no nhanci.n
G R oA S Sl e riepioty B8 2GR defitihoq
sy@ptoglsabdveidfed WﬁlﬁA&h&n&ﬁ didedd %eﬁﬁid@ﬁ@l@raﬁaﬁ habeigtéd nbth
WNn yndrome, a f3- anyl oid angi opat cerebra
AI%W Seatey ABEtRPE nH’é@de‘@iS‘flﬁ?fo’(gé’f ecgmn iheheneermgdve aigin,
préjée%ﬁé 8&herRSQRl18E&He ! clilencfé?n Qh&%ﬁwﬁ%ﬁf I‘a@i&ﬂgon Milease,
mld cognitive | npalrment el nmer sease,
Prmmwy spyemicleat padsit oraortipel basaltdeggnepitions associ at ed
with Al zhei nmer 10 di sease, neurodegeneration
associ ated with Al zhei mer di sease, denentia of m xed

26V Asmethad of iahib#ing actiERESiB ACBcofpESNE E@tactiag @4il BAGE with a
re-senil e denenti a, senlle denentia, denenti a

compagid;agerdingite prymepeiaf slims L tulSease, progressive
supranucl ear pal sy or cortical basal degeneration. 15
32. The nethod of claim 30, wherein said mammal is a
27hdmuaethod of treating or preventing an Ap-related pathology in a mammal, comprising

administering to said patient a therapeutically effective amount of a compound according

to any one of claims 1 to 19.

28. The method of claim 27, 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’),
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. The method of claim 27, wherein said mammal is a human.
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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 according
to any one of claims 1 to 19 and at least one cognitive enhancing agent, memory enhancing

agent, or choline esterase inhibitor.

31. The method of claim 30, wherein said AB-related pathology is Downs syndrome, a p-
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.



