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25 led to the identification of the same enzyme, making a strong case that BACE is a B-

secretase.

BACE was found to be a pepsin-like aspartic proteinase, the mature enzyme consisting of
the N-terminal catalytic domain, a transmembrane domain, and a small cytoplasmic

30 domain. BACE has an optimum activity at pH.4.0-5.0 (Vassar et al,-1999)) and is inhibited
weakly by standard pepsin inhibitors such as pepstatin. It has been shown that the catalytic

domain minus the transmembrane and cytoplasmic domain has activity against substrate
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W06/ 041404, W06/ 041405, W06/ 0065204, WD06/ 0065277, US2006287294,
W06/ 138265, US20050282826, US20050282825, US20060281729,
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conmpounds of the present invention show beneficial properties
conpared to the potential inhibitors kfiown in the art, e. g. inproved
hERG sel ectivity. 10 Disclosure of the invention Provided herein are
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cerebral 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
20  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.

1t would therefore be useful to inhibit the depos;ition of AB and portions thereof by
25 inhibiting BACE through inhibitors such as the compounds provided herein.

The therapeutic potential of inhibiting the deposition of AP has motivated many groups to
isolate and characterize secretase enzymes and to identify their potential inhibitors (see,
e.g., W0O01/23533 A2, EP0855444, WO00/17369, WO00/58479, WO00/47618,

30 WO00/77030, WO01/00665, WO01/00663, W0O01/29563, W002/25276, US5,942.400,
1US6,245,884, US6,221,667, US6,211,235, WO02/02505, WO02/02506, WO02/02512,
W002/02518, W002/02520, W002/14264, WO05/058311, WO05/097767,



R4 and R5 are independent!ly sel ected from hydrogen, Ci.6allcyl,

cyano, halo or nitro; or R4 and | e together formoxo, C3.6cycloalkyl
or heterocwglﬁéwufg,@ is selected fromnethyl, C3.6cycl oaldydprnorooosor
het erocycl yl', aryl and heteroaryl, wherein sai d net hyl,

C3. 6cycl oal kyl, heterocycl yl, aryl or heteroaryl is optlonally
substituted wth between one and four R7, and wherein any of the

i ndi vidual aryl or groups may be optioﬁally fused with a 4, 5, 6 or 7
menbered cycl oal kyl, cycl oal kenyl or heterocyclyl group to forma
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G salkyl c2 6a|keny|, C2-6alicyYnYi, Coal kY1C3 6c¢cycl oal | cyl,

C0. 6a|ky|ary| CO_6al | cyl heteroaryl, CO. 6al kyl het erocyclyl and

0C2. 6al kyl BUemnegﬁmggpamhﬁrein said G _oalicyl, C2_6al kenyl,

C24al | cynyl, CO. 6al kyl C3_6cycl oal kyl, Co. 6al kyl aryl,

CO. 6al I cyl heteroaryl, Co-ol kyl heterocyclyl or 0C24al kyl het erocycl yl

i s opti onaPloyidedh&bib atd dosttie\mpyurds 6f @fuctied] GorRbthI: and wherei n any of

t he indiviﬂgﬁl aryl or heteroaryl groups may be optionally fused with

ad, 5 6 P nenber ed cycl oal kyl, cycl oalicenyl or heterocyclyl

group to fopm~axpbicyclic ring systemwhere the bicyclic ring system

is WO 2007|149|333§T/SE2007/000601 7 - to Il. andmay together forma

edt"heyerocyclic ring containing one or nore heteroatons

sel ected fron1N 28 optionally substituted by A mis 0, 1, 2 or
75 Ais selected fromoxo, halogen, nitro, CN,

CR12 G . GH[HcyI C2 6al kenyl, C2-6alicYnYl, Co-

CD_6aIIctheteroaryI CD_6aIky1C3_6cycIoaIkyI,

Cb.6a|h5y|heterqcyc|y|, fl uoronet hyl, difluoronethyl,

trifluoronethyl, fluoronethoxy, difluoronethoxy, trifl uoronethoxy,

0C2_6al | cyINR12R13, I NR 2R13, coNRI2Ri 3 , 0(CO CL..
wherein

R!is selected from hydrogen, nitro, cyano, -Q-Cj.salkyl, -Q-C,salkenyl, -Q-C, ¢alkynyl, -
.Q-Cg.scycloalkyl, -Q-Csscycloalkenyl, -Q-Cy.alkylCs.scycloalkyl, -Q-aryl, -Q-heteroaryl,
20 -Q-Cy.¢alkylaryl, -Q-Cy_salkylheteroaryl, -Q-heterocyclyl and -Q-C;.galkylheterocyclyl,
wherein said -Q-C,_callkyl, -Q-Ca.salkenyl, -Q-Cs.¢alkynyl, -Q-Cs ¢cycloalkyl, -Q-Cs.
seycloalkenyl, -Q-Cy_galkylCs.qcycloalkyl, -Q-aryl, -Q-heteroaryl, -Q-C.salkylaryl, -Q-C;.
salkylheteroaryl, -Q-heterocyclyl, or -Q-C,.alkylheterocyclyl is optionally substituted by
one, two or three R’;
35 R¥is (CRHB)RS, CpualkenylRS, CyalkynylR®, CscycloalkenyIR®, nitro or cyano and
if n>1 then each C(R*)(R’) is independent of the others;
Ris independently selected from hydrogen, halogen, Cy_¢alkyl, Cs.salkenyl, Cs.¢allcynyl,
Csscycloalkyl, Csscycloalkenyl, aryl, heteroaryl, heterocyclyl, Cy_galkylCs.¢eycloalkyl, C;.
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substituted wth hal o, OSO2R12, SC3R12, nitro, cyano, OR12,
Cl.6allcyl, fluoronmethyl, difluoronethyl, trifl uoronethyl,

fl uor onet hoxy, difluoronethoxy or trifluoronethoxy; 1512 and 12.13
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-Q heteroaf ¥l o @nSand four R’, and wherein any of the individual aryl or groups may be
optionally fused with a 4, 5, 6 or 7 membered cycloalkyl, cycloalkenyl or heterocyclyl
group to form a bicyclic ring system where the bicyclic ring system is optionally

15 substituted with between one and four A;

R’ is independently selected from halogen, nitro, CHO, Co.salkylCN, OC;_¢alkyICN,
Co-calkylOR?, 0C,.¢alkylORE, hydroxy, fluoromethyl, difluoromethyl, triftuoromethyl,
fluoromethoxy, difluoromethoxy, trifiuoromethoxy, Co_ﬁalkleRgRg, OCz-sa]lcy]NRSRg,
0C;.alkylOC;.¢alkyINR®R®, NR®OR?, Cy.calkylCOR?, OC;.6alkylCORY,

20 CogalkylCONR®R®, OC1.4alkylCONRR®, OC,.alkyINR¥CO)R?, Co.salkyINR® (CO)R®,
O(CO)NR®R?, NR¥CO)OR®, NR¥(CO)NR®R®, O(CO)ORE, O(COIR?, CoaliylCORS,
OC1.calkylCOR®, NR3(CO)(CO)RE, NR¥(CONCOINR®R?, Cy.¢alkylSRE,
Co.calkyl(SO)NR®R?, OC;.salkyINR¥(SO,)R®, OCqalkyl(SO)NR'R?,
Co.6alkyl(SOINR®R®, OC,.salkyl(SO)NRER®, OSO:R?, SO3R?, Co.ealkyINR¥(SO;)NRPR,

25 Co.calkyINR¥(SO)R®, OC,.5alkyINR](SO)R?, OC 6alkylSO;RS, Cy.6alkylSO,RE,
CoalkyISOR?, Cy.salkyl, Ca.galkenyl, Cz alkynyl, Co.salkylCs scycloalkyl, Cogalkylaryl,
Co.salkyiheteroaryl, Co.salkylheterocyclyl and OCssalkylheterocyclyl, wherein said
Ci-galkyl, Cogalkenyl, Cy.salkynyl, CosalkyiCs.scycloalkyl, Co.galkylaryl,
Cy.salkylheteroaryl, Cogalkylheterocyclyl or OC,¢alkytheterocyclyl is opﬁonally

30  substituted by one or more R™, and wherein any of the individual aryl or heteroaryl groups
may be optionally fised with a 4, 5, 6 or 7 membered cycloalkyl, cycloalkenyl or

heterocyclyl group to form a bicyclic ring system where the bicyclic ring system is
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optionally substituted by one, two or three 127; 10 R2 is

(c(R4) (RS 4al kenylR6, C24a T/SE2007/00060
| kyny1R6, oid{’yc oal kenylR6, nitro or cyano and if n>fC #lsen e':ac !

C(124) (R5) is independent of the others; R3 is independently sel ected
from hydrogen, hal ogen, Ché6al kyl, 03q6al kenyl, Cs-sal kynyl,

15C3. 6¢cycl oal kyl , C527cycl oaRcenyl, aryl, heteroaryl, heterocyclyl,

G . 6al kyl C3. 6cycl oaI | cyl, sal kylaryl, G .6alkyl heteroaryl and

G . 6al ky RifeiRrsdtimey eth%ﬁ'@h B t@@i’n@m&re@ ﬁétgﬂébychgﬁng s@ltkBiaY bne or more

Cs-salicyYnYl, C34c cloal i 7cycl oal kenyl , aryl, heteroaryl,
het er ocy &ftgroatogys 3316‘&‘14(? @ &Q}(,SI QP&PR%}II Su'@?m’é"éll A aryl |

Cl. 6al kylhgtoef @aysk or Chéal kyl heterocyclyl is opti onal | y substituted
with one, two or three A, 20 -Q is a direct bond, -CONH, -CO,
- CON(Ci @a$0,cly2))r3 - CON(C3_6¢cycl oal kyl)-, -SO-, - 502-, - SO2NH ,

- S2N(.Ch I
NHCO: | s %(a%sg%ét d' ﬁ'Ol:lJ %%&K}%< @@%g‘léﬁ T%wa%'dsga%nyf Casamg'l
- N(C3. GCyﬂkydadyk%)sMeter%ymo aﬁ@rlcascswicalkyhdbp@mhambwcw ected from

hyd , RS t.aget her f
e e e e s T
C3. 6cycl mm&meﬂm@m@gmm R'FWRQRH aeNa Al wal%m@m‘? rO(GQ)@l of

said neth clo b, hAGY ei

opti onal I 4 E)%faélaﬁ ’t(ﬁgﬁm WéR a%ég’fRé 0%7 ?(;(ﬁﬁflwher ein
any gfo t taﬁkymgi‘%;ﬁ (ﬁbz)emncym{ﬁ;héf aﬂsmliﬂ anlc ISO4RS wm?elmﬁmuamﬂm y

used with a ered_cycl oal ky oa
opti onal If bgﬂﬁ%fné{g @H‘%‘ﬁ" %ﬂﬁg 4%‘6%&3%0(0%5{’1}% (%T ovi so
that sai 1Y &htlBalkying ﬂc&fa ibStitiRH wiih Halkgese,R Bemal’laibdivexsyl e or
2, 3-di hyg?mt)gy&b alld], |OEX| ngﬁﬁ ng system R14 |Zs ?g%ectlgd from

enzo
hal ogen, Qﬁt r%ﬁamu%n ghylkdiflegpmethsl, guluerometyl EiomaiprRS,

fluor orregmﬂomnggﬂgdx?ggmmah ok fluoronethyl, fluoronethoxy, 5
rifluoromnet hoxg CO 5a1ky1NR8R9 OCZ 6a| kyI NRSR9,

glclzf LSFEEL%T? hoié e dydenFiRly omchy?t@g&i g@@m@ ) aFlALCOP RS
Q0. 6a yﬁ:% ?{S%q@% %Q%@@R% GQ 1 gg ¥ﬂ>§?ﬁ@g Rgaeroaryl or
(c):? Og% ?2/ hsterQDMXD)IRSpﬂO@g%g;bﬂwtmon:gﬁ @mym 531;@(1@0:) GO RS,

NRB( C0) (O NRARY; Co- 6al kyl SR,

R'? and R™ may together form a 4 to 6 membered heterocyclic ring containing one or more

20 heteroatoms selected from N, O or S optionally substituted by hydroxy, Ciaalkyloxy,

cyano or halo;

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

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

25
(R3)m

R1

H,N



10 Co_6alicyl (S02) NRBR9, 0C2_6al |l cyINR8(S02) R9, 0C0_6al kyl ( S02) NR8R9,
Cmal kyl (SO NR8BR9, OCl . 6alicyl (SO NR8BR9, 030212.8, SO03RS,

Q0. 6al kY1 (. R9, (0. 6al kyl NR8(SO) R9, 0C2_6allcyl

0C3_6al ky:\@fﬁéwg_eal ky1S02R8, CD. 6al kyl SORS, O _salﬂyﬁs@%ﬁ%“l
C2. 6al kenyl, C2-6alicYnYl, Co-6al kylC3 6¢cycl oal kyl, Coacyl aryl,

CO. 6al | cyl heteroaryl, CO.6allcylleterocyclyl and

0C2_6al kyl heterocyclyl, wherein said 150 _6allcyl, C2_6al kenyl,

C2. 6al kynyl , Co-6al kyl C3. 6cycl oal kyl, (0. 6al kyl aryl,

Co_6al kyl het eroaryl, Co_6al kyl heterocyclyl or 0C2.6alicyl heterocYclyl
is optionally substituted by between one and four A; R8 and RO are

i ndependen{vhyepel ected from hydrogen and C3-6al kyl, C2-6al kenyl, C2-
6al kynyl, fluoronethyl, difluoromethyl, trifluoronethyl,

£ 1 uor onet hBxi selested fgm Brdspgraxgitro xayamd, FQGbwalkus Kb&yealkenyl, -Q-Cs galkynyl, -

. 64l Kyl n e Byt S AR, TSR GL0 Wt
C2- 6alkenyiQ-Cosabiaiard Y1 ES:- Glgydietendakyl) -Q-1Bderbeicyd, and rQ4C . salkylheterocyclyl,

Co- 6al kyl h oaryl 6 |.het ar clyl is tional

substi tﬁt eﬁﬂﬁéﬁgéel%{ﬁ%&'ﬁo A 'S%QZ ic])(%?lﬁﬁgﬁg ‘Ga&n%ln' "E@G"ﬁgﬁaﬁg&"ﬁér form
ﬁ 4to 6 nwtiealrlls@yhdﬂéh@aﬂystCi-@cwlbailgylp?aml_, FQ-Ihgte;m@l,?Q-@iQﬁ]%ylZ_ﬁd, -Q-%l- )
eteroato cte m or t optjonal |. ubstit ut

A whenever SRR S dtnelih O richetnh e bl PRt w R g by
opt i onal | yortepiyetdaatired Rm a 5 or 6 nmenbered heterocyclic ring

containing one or nore heteroatons selected fromN, O or S that is
opti ondl | y substituted by A, R Il and 1211 are independently sel ected

520 D BRCSELC Eeas el S e 1

-6al | ¢ -6cycl o . Co- 6al kyl aryl , . 6al kyl’het erocyclyl and

Co- sal kyl h%fé?@ﬁ? g‘?"L cihgrg?ﬁl%d&%“d@?ﬁ‘ﬁég}weﬁ;c& 6al kenyl ,

C3- 6al kynyl , Co-6al kyl C3-6cycl oal | cyl, Co-6al kyl aryl,

Q0- 6al | cyl heteroaryl or Cmal | cyl heterocyclyl is ogti onal {ﬂé

subst i t ut €8 Bijpdapengentiv\aglectediron hydregmeirlernoizalbivh 684algnik Cosdoprl v
rou f ! |} i t CY.ClLY i m

group 49 @{ﬁ}(ﬁoalﬂtﬁ,)@%q ﬁldaﬂ{éﬂﬂ,sz}{?l Eé{ér\%lgf, ﬁet&ﬁagy@gﬁ(%&_ﬁgf;&]%_ﬁél}gloﬁﬁﬁ glr

is optionally substituted w th between one an

i ndependenelkylasd) @etlkpbeieomyhaiddgenlkylheterooyclytHeher @0 sBa CkydliG, Cs-
0CL_6al ky 1Ghl. a@g . f |,
dif I_ugr o?/reﬁtg#yrll}?’ %l LPE’?%%%&]O? ?&? fcléal%}ia}ré }élanlg%g’x%/?ﬁgﬁaﬁ ?%%{ad%lr i(])%egr%) %0%5@'%

t ri f I uor onelkbitseycycloalkgh CypliyREROC:. QB 16 Ekdayyl MRER@kylheterocyclyl is

0C2_6al kyl eyl . al | cyl C2R8, OCL. 6al ky1CCRRS,
. 6al kyl(%%@,sg%hyf%ﬁ?hc‘%%%@?& _6al kyl NR8( CO) Ro,

0. 6alLbcyIJNRS (CO) RO, 0( CO) NRBR9, NR8(C0) OR9, NR8(CO) NR8R9, O(CD) ORS,
0(CORB, Ry 08 i B8, -cONIL, -CO-, -CON(Csalyl)-, -CON(Cs scycloalicyl)-, -SO-, -
8O;z-, -SO,NH-, ~-SO;N(Ci.¢alkyl)-, ~SO;N(Cs.¢cycloalkyl)-, -NHSOy-, -N(Cy.¢alkyl)SO;-, -

NHCO-, -N(C.¢alkyl)CO-, -N(Cj.¢cycloalkylYCO- or —N(Cs.¢cycloalkyl)SO,-;

25 R*and R’ are independently selected from hydrogen, C.salkyl, cyano, halo or nitro; or R*
and R® together form oxo, Cy.¢eycloalkyl or heterocyclyl;

R%is selected from methyl, Cs.¢cycloalkyl, heterocyclyl, aryl and heteroaryl wherein each
of said methyl, C3.gcycloalkyl, heterocyclyl, aryl or heteroaryl is optionally substituted
30  with between one and four R”, and wherein any of the individual aryl or heteroaryl groups

may be optionally fused with a4, 5, 6 or 7 membered cycloalkyl, cycloalkenyl or



io 0Cl_6al kyl COR8, NR8(CD) (CO R8, NR8(C0)(CO NRSBR9, Co_6al kyl SR8,
Co_6al I cyl (S02) NR8R9, 0C1_6al kyl NR8(802) R9, 0CDO. 6al kyl (802) NR8R9,
Co_6al kyl ( _6al kyl (SO) NR8R9, 0S02R8, 803R8,

00’ 6al kyll\ﬁg)(zgﬁ%%%% ~00. 6al kyINR8( SO RO, OC2. 6al kyl NRB( &) Ra oot
OCl _6al kyl S0212. 8, Cl_6al kyl SO2R8, Co. 6al kyl SOR8, Ci gal kyl

C2_6al kenyl , C2-6al kYhYl, C0-6al ky1C3. 6cycl oal kyl, Co. 6al | cyI aryl, 15
Coal | cyl heteroaryl, Co_ollcyl heterocycfyl, and

OC2. 6al | cyl heterocyclyl, wherein any C2_6al kenyl , C2_6al kynyl ,
C04al kyl C3_6¢ycl oal kyl , Co_6al kyl aryl , Co. 6al kyl het er oaryl

Co_6al kyl httisnalkysupstituted wiEbetggananeiad @%éy@%%e prsovgafhabf?adblyychc ring
subst i t ut egysRy, Q06 AlindiRE, %eﬂd 1 ﬁaﬁxw@%ff'ﬂ?l ob@ﬁzo[f‘ﬁ-dl&gﬁé/ﬂlfg-@kteﬁr yl

or heteroar I groups § be op tlona fuse

menber ed cﬁcll%%ﬁlqct?ﬁlﬁont g@mm@mﬁHQ; 020k AENePEcsrdnIN frealsylOR’s or m a

bi | |1
SUbSL ¢t e3CHF ﬁ%ﬁ*‘é@?‘&ﬁ%ﬁfn%né’“ﬁ‘fﬁb%%“ﬁm%ﬁ*ﬁgq@%%@%ﬂ? sai d
bi cyclie r fiflgomypstony,itsfiwptmehoxiynCanky NRERZ 6YC, s8kgINRSRGI e or

nal ogen. 8??8%4%&%21%‘%%“&%5%%‘5@@ ROt B PS s, 25

OCl . 6al ky| CRAkACONRERTROB)alkytiONRTR p@@iéalld}'lNRg(C@)R?p‘Emﬁlym (COR’,

B'cz”%g{'ﬁty?ﬁ@%ﬂi%éé@%ﬁ?@@?&% @%‘%@@)Wiﬁ LD Recere,

OC1_ol kyl CORRGIkyBOORS NP (TONES ONa@0)NRFICOSRABSISRS,
o gg;@;ggg%&g@g%w‘%@%@m%mm% i 82%8
NR8( C0) ( COLR Sﬁal dwd)ﬁfiso@ , Ol $NFIBORONRR

0C2_6al ky1NR8( 502 co 6 soz S0) NRSRO,
oc1_ ~6al kgl W@%ggo 2 ﬁ@é @Pl@%lh’lé a,Jng @éﬂ’)‘&%ﬁg 10
C0. 6al | cyl

&, oal k;%/SOQ%gi SPTE PS%A& C?E Syt Ol ken% Gcé}fTué}?m
Q0. 6al kyl C8- @él%heéﬁawﬂy osa@czlhefﬁmcﬁglﬂ@ﬂg} Dczsaﬂcséléﬁtwymbi rhszain $ai

Co. 6al | ¢yl

O al Koy PR e O L I Co BB oyt

5C0. 6al kyI Eeaaéifydiwtewawkﬁo @Emlhetﬁmml}elmé%hwl terocyclyl is optionally

0C2_6al kyl aﬁgﬁ&%ﬁéglbg&,emd%%\hgwﬁ y substituted by between one and
epen

four A are In y sel ected from hydrogen,

Croal kyl , B2aGHR] aaemﬁbpen@ndmsﬂymgd ﬁrom hyrbogﬂmendﬂ;-ﬁalktﬂ;‘ Cr@ikemas Coy| |

trifluorone fl thox ro
trifluor onﬁaiuﬂ)ﬁ%t ﬂuﬁg%a@%nia &t yda fluofom% OTO"%‘&hO"P’ difluoromethoxy,
Co- ol kyb hefrﬂmmdthox@d:mndymwshseﬂcmﬂ«ynmmmyd el ot eRYDRLL,

wh d | K L. kYnYl
Coeggi Eyia @T%%?‘W&Fan%'ﬁg%?’m %Moa h@i?%&i‘ 19 @yefieber oaryl or
C0. 6alkyl he:gmyl;kymynwembb-ycysmmu Cygaﬁd.rlatm Optaliedivicdneyland

four A, or R8.a er form het erocyclic

RO ma re%
ri ng cont apﬁfﬂﬁ’ OGYPLYh PE ‘.’P@ Y ebstitgisd g?‘r{?etg‘@?ré?ﬂe %‘?”6 RE 0 or S
that is opRFenak Maﬁﬁ@@cﬁértfbkhﬂm By6 ﬁemwafwaécyhm@n@c@t@ﬂﬂéo&%wm n

the structure then they E%lonallyto gether forma 5 or

menber €8 hEHBIOBEE F?lectffq fﬁ@ﬂ% ogSihah & ety Sﬁwaﬂff@étm@%hea%r two R®
sel ected f EREHMNcclr ﬁ&he%mathétmén&ha%a;%ﬁbmy&ag&ﬂe& &"&ﬁleads &ys femEPed O

and R' are i ndependently sel ected from hydrogen,
C3- 6al kenyheterogycbig iy n«;qtamleﬁn@fa¢q@¢r€hetsr@9teméa¢lmd frcmmm D@;|Saih9ﬂ is

Co_5al kyl h 6al kyl heteroaryl, wherein said Croal kyl ,
C3- 6all keny?ﬁtgegﬁyﬁ{b%{%t&%@ﬂygo@ 6al ky1C3- 6¢cycl oal kyl, Coi al kyl aryl,

Co- 6al | cyi Ré%aaﬂ@é’rgre indepeBOerBlaistlegtihizere hpdrpgeny €1-i s+ cobeylyCs-calkynyl,

subst | Lyt e% MkyAC —5cycloa]kyl Co-salkylaryl, Co.galkylheterocyelyl and Cg-ga]kylheteroaryl
wherein said C;-galkyl, Cs-galkenyl, Cs-galkynyl, Co-salkylCs-gcycloalkyl, Co-galkylaryl,
Co-salkylheteroaryl or Cygalkylheterocyclyl is optionally substituted by A; or



Rl and R 11 nay together forma 4 to 6 menbered heterocyclic ring
contai ning one or nore 25 heteroatons selected fromN, 0 or S

optional | ywauhstidesed by A mis 0, 1, 2 or 3; n is 0,pdysBoPooisor 30
11 fluoronethyl, difluoronmethyl, trifluoronethyl, fluoromethoxy,

di fl uoronet hoxy, licy/NRt2R13,, NRI2Ri s cone2Ris,2 NR1(cO.- , 13
trifluoronethoxy, 0C2.6a)l1l( 0(CO CLl. 6al kyl, (C0)0Cl1_6allcyl, CORI 2,
(S02) NR12-r. 13, NSORPR12, S02R12, SORI 2 (CO)Cl 6a/ kyi NR12, -
13(S02) O1L- 6al i CYI NRL 2R13, 0302R12 and 503--x12 wherein said

%.Afgglk?/l:yl e 50 | greuly @fm@éﬁg ﬁéréga Lrlgr%l}/elcﬁé%lm ring system is

6al kY1C3. %ﬁ@h@@shgsﬁhtécﬁwﬂpﬁét@é’@wﬁam&)ﬂ uted with hal o, OSC2R12,
SO3R12, nitro, cyano, OR12, C.allcyl, fluoronethyl, difluoromnet hyI

triftuoronethyl, fluoronet hoxy, di fl uoronet hoxy or trifluor orret hoxy,

10 Rt 2 andg? g é@@'ﬁ&ﬁrhg &d, ¥itrdEERO! Efalidy RN, s
C2. 6al kyl 1smde endent Sglet l%gterloar angsaheterocycl , V\/nerel n

said Cl2 6a¢d«yfﬁylct§ Syl Fydreny fnomariylo SPppromerb SR, | o
optionally. t ) n or
AR ﬁ%&g“mgﬂﬁ?&%"&{%&%{"ﬁ OB Q! 6%‘%@?90%%
het er ocycl @€z dallﬂytp(éﬁmlﬂca]il\lﬁh @R&rCoradk:elCDSR @Ce&ﬁ@ﬂ@ﬁﬁi sel ected from

Eal 8 o|ror g V|8 e%‘y@}bﬂ?h L@(? lfkgf(ﬁﬁ\lﬂ IUér ar égg)% (b;’llﬁtlf’lcfg%yw ¥@6ﬁ{99r
3- am no- | - D{EOIRERT) NRIGCIO)DR’j N]Eﬁ(ﬁd -Ri m@cboxar@(am)ﬁ, Co.salkylCOR®,
204, 411 3. A RIS T SREGDEDR R GORRBIG B, crdhomie 111 &

1- pheny! - 1¢hJakei(ROOERSR ODI&RyINRS(SOZ)R9 OCy.calkyl{(SO,)NRR?,
Co.calkyl(SOINRER’, OC1.¢alkyl(SOWRER®, 0SO,RE, SO3R?, Cp.salkyINR¥(SO)NR®R?,
Co.calkyINRE(SO)R®, 0C,.¢alkyINRE(SOIR®, OC1.6alkylSO:RE, Cy.alkylSO;R?,
Co-6alkylSOR®, Cy.calkyl, Ca.¢alkenyl, Ca.salkynyl, Cy.salkylCs.gcycloalicyl, Co.salkylaryl,

15 Co.galkylheteroaryl, Cy.alkylheterocyclyl, and OC;.¢alkylheterocyclyl, wherein any
Cigalkyl, Cogalkenyl, Ca.galkynyl, Co.¢alkylCs.gcycloalkyl, Cosalkylaryl,
Co.galkylheteroaryl, Co¢alkylheterocyclyl or OCy.alkylheterocyclyl is optionally
substituted by one or more R, and wherein any of the individual aryl or heteroaryl groups
may be optionally fused with a 4, 5, 6 or 7 membered cycloalkyl, cycloaikenyl or

20 heterocyclyl group to form a bicyclic ring system where the bicyclic ring system is
optionally substituted with between one and four A; with the proviso that said t;icyclic ring

system is not an indane, benzo[1,3]dioxole or 2,3-dihydrobenzo[1,4]-dioxine ring system;

R is selected from halogen, nitro, CHO, Cy.alkylCN, OCy.¢alkylCN, Co¢alkylOR®,

25 OC1.5a1ky10R3, fluoromethyl, difluoromethyl, triflnoromethyl, fluoromethoxy,
difiuoromethoxy, trifluoromethoxy, CosalkyINR®R®, OC; alkyINR®R?,
0C,.6alkylOC,.salkyINR®R®, NR®OR?, Co.s2lkylCOR®, OC, 6alkylCO:R?,
Co.calkylCONR®R®, OC,.6alkyICONR®R®, OC.salkyINR}(CO)R®, CosalkyINR® (CO)R’,
O(CONR®R’, NR¥(COYOR?, NRXCO)NR®R’, O(CO)ORE, O(COIR®, Co.calkyICORE,

30 OC.¢alkylCOR®, NR¥YCO)COIRE, NRA(CO)CONR!R?, Cq alkylSR,
Co.alkyl(SO)NRER®, OC,.alkyINRE(SO2)R’, OCq.salkyl(SO)NRER?,
Co-calkyl(SOINR®R®, OC,.calkyl(SOINRER®, OSO.RE, SO5RE, Co.calkyINR}(SO)NRIR?,



1- net hy1- 1H-i soi ndol- 3- ami ne; 1, 1-di met hyl- 1Hi soi ndol1- 3- am ne;
2-[ 3-am no- 1- (4- hydroxyphenyl) - 1Hi soi ndol- 1-yl ] phenol ; 25as a free
base or a @Pqﬁmgﬁ,ggi cally acceptable salt, solvate or ﬁ%&“ﬁb@/ﬂ@t&of‘

: I ded a

salt thereo I'n anot her aspect of the invention, there i's provi
conmpound of forrmula I: WD 20071149033PCT/ SE2007/ 000601 12 H2N
wherein 5Rl is selected from hydrogen, nitro, cyano,-Q C2-5al kenyl, -
Q C3. 6¢cycl oal | cyl, -Q 054cycl oal kenyl ,1&Q aryl, -Q heteroaryl,

-Q C _6al kyl heteroaryl, -Q heterocyclyl and

@ G2l Ik R SO S QI B s

- Q CL. - salkydgidmpchpaiy Q.‘séﬂcéﬂ?ﬁ @t;.mpicﬁ-%iéﬁbﬂéaﬂyx |Gy atbedt,

i osal kyl heteroaryl, hét er ocyclyl or Cl_6al kyl'’het erocyclyl is

optional | y%@l&@ihetemaég Gealbpibeterogirlyand Qe ealkylimterggyclyl wherein any

i tro or tysRaYhed A forrer pRonE CAR O L ABE Gent of ¢ he

ot her s; 5 15CR3lydheterateyhdeliyihyterey diton OCh sadllliejeteayglyhis optivmalien,

C 57 K o setah g Cmycl sl 6 Zeycloalkeny
R® and R are independently selected from hydrogen, Ci-ealkyl, Co-galkenyl, Co-salkynyl,
fluoromethyl, difluoromethyl, triftuoromethyl, fluoromethoxy, difluoromethoxy,

1w trifluoromethoxy, Co-galkylCs-¢cycloalkyl, Co-galkylaryl, Co-sallcylheteroaryl,
Co.salkylheterocyclyl and Cl-salkleRmR”, wherein said C;-galkyl,
Cy-salkenyl, Ca-salkynyl, Co-salkylCs-¢cycloalkyl, Co-galkylaryl, Co-salkylheteroaryl or
Co.salkylheterocyclyl is optionally substituted by between one and four A; or
Rand R® may together form a 4 to 6 membered heterocyclic ring containing one or more
15 heteroatoms selected from N, O or S that is optionally substituted by A; whenever two R®
groups occur in the structure then they may optionally together form a 5 or 6 membered
heterocyclic ring containing one or more heteroatoms selected from N, O or §, that is

optionally substituted by A;

20 R!%and R" are independently selected from hydrogen, C;-salkyl, Cs~salkenyl, Cs-galkynyl,
Co-salkylCs-scycloalkyl, Co-galkylaryl, Cysalkylheterocyclyl and Co-salkylheteroaryl,
* wherein said C;-galkyl, Cs-galkenyl, Cs-galkynyl, Co-salkyiCs-¢cycloalkyl, Co-salkylaryl,
Co-salkylheteroaryl or Cy.salkylheterocyclyl is optionally substituted by A; or
R and R may together form a 4 to 6 membered heterocyclic ring containing one or more

25 heteroatoms selected from N, O or S optionally substituted by A;
mis0,1,2o0r3;

nis0, 1,2 or 3;

30
A is independently selected from oxo, halogen, nitro, CN, ORY, Cisalkyl, Cygalkenyl, Cy.
galkynyl, Cy.galkylaryl, Co.calkylheteroaryl, Co.galkylCs ¢cycloaikyl, Cygalkylheterocyclyl,



sal kYl aryl, Ctsal kyl heteroaryl and Cl. 6al | cyl het'erocyclyl, wherein
said Cl_6allcyl, C3_ sal kenyl, C2-01lcynyl, C34cycl oal kyl,
C5. 2cycl o heteroatyl, heterocyclyl, Cl y
206al ky1C3 ?’f@c"}“”“ Cl6al l cylaryl, Cl 6ali cyI het eroPaCrT§’/ Ez{())orp"'(000601
Cl. 6al kyl het erocycl yl i s optionally substituted with one, two or
three A -Q is a direct bond, -CONH, -CO, -CON(Cl_6allcyl)-

- CON(C3_6ceycl oal kyl)-, -SO, - SQ2-, ]§02NH- -302N( CL. 6al | cyl)
- S2N( C3_6cycl oal kyl ) - NHSOZ- - N( Cl. 6al | cyI ) S02-, NHCO ,

o 007 b RSB o o BB o

sel ect ed fiatoayethogs DC,GhlkANRIAR, m%mbcdmlﬁt%,mlmn“‘ O(CCM:I_and

Fr om ety f%@%@}@mﬁ# ERE RS 2E JRORT SIS X Sodelidy)

wher ei n sajagyBvres Byko,)E3 MSTIRBRF! 0gb thﬁideg@m}”cwérem%ﬁwclgd]kyl Co.

heteroaryl is optionall y substl tuted wth between gne and, four

R7,
and whet ei sikenyj, exealinayl] Gy gt Cosplipyhepropral, Sp-clinhetgpygltonfey be
optional |y, wﬁ% Jah(yﬁisﬁpu&allﬁ afdktithte TRHRGERIOSBER R A, nitro, cyano,

cycl oal kené het er ocyc group to forma bicyclic ri ng system
where the Rcy@iﬂaﬂw}, ﬂngrowﬁwb#iﬂ@m@}ﬁh%rﬁlaﬂ@yomftmm freogeraethedys h bet ween

one and fo ntly selected from hal ogen, nitro,
CHO, Q0 6a@§yﬁ8ﬂ%8’§]1°ﬂ§ﬁ%&€%ﬁﬁ&% 6al kyl OR8, 0C2_6al kyl OR8, hydr oxy,

fluoronet hyl, difluoronethyl, trifluoronethyl, fluoromethoxy

Ay R e s e

15 C0_6al kmmﬁm he®GLydy] Wy EONRS Raﬁamzzaaeyckylma@m)emmﬂ or

Rl T L o M

NR8(00)( MRARY; orCo. 6al kyl SR8, Co_6al kyl ( S02) NR8R9

00 ooy L Rmned BT bras S i m@?%%%@n%me

0) 6al |16y 1iNGG 686 1ec@dronal] Ok BBBiicpeliiRubstiddled 68 t&b@@%ﬂqloxy,
Cd _6al kyl SO2R-5 Co_6al kyl SOR8, Cl _6al kyl, C2_6al kenyl, C2.6al kynyl,

Co- 6al kyl (ﬁ’%‘&?’b‘?%l kyl, C0.6allcylaryl, CITB.| kyl het er oar yl,

Q0. 6al kyl hﬁbﬁﬁ@&ﬁﬁﬂtﬁéf@lﬂﬂlﬂ%%mg&lﬂ&ﬂeréﬁélﬁde@cyc| yl, wherein said
C2_6al keny C2 _6al kyt 134 al |l cyl C34cycl oal | cyI Co.6allrylaryl, .
C0. 6al kyl hefminsal wanO&kaaﬁkWFSP@d@Pﬂc%h%m@P, 0C2_6al kyl het erocycl y1
i's optionablydo é?ﬁﬁénbﬁﬁiﬁ&@l—@-&l Q@ﬁls%démrl%aﬁ%ﬂlm@“d wherein any of

the individual aryl eteroary groups nmay be optionally fused with
a 4, 526 &A-(3 mmmbﬂe@lw&bkﬂWﬁlphMI oal kenyl or heterocyclyl

group to f ) r system where the bicyclic ring system
> . {pﬂ%l%lg Q/o(b!\dofa ahﬁ[giw 55

is optiona stitute bet ween one and four A with the
provi so thatneﬁaﬂ-dﬂbsmgdpﬂﬁfanmmg systemis not an indane,

benzo[ 1, 3] ‘r"11(1%8)13?1-1%15%511%519&-hﬁﬁ%pbenzo[ 1,4]-dioxine ring system 30
2-[3-amino-1-(4-hydroxyphenyl)-1H-isoindol-1-yl]phenol;

35 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:



WO 2007/ 149033PCT/ SE2007/ 000601 14 di fl uor onet hoxy, trifl uoromnet hoxy,
Co. sal kylINR8R9, 0C2_6al | cyl NRBR9, 0C2 6al kyl 0C2. 6al | cyl NRBR9, NRSOR9,
Co_6al ky 1C¥PRV7/149983 6al | cyl CORR8, CO. 6al kyl CONRSRY, PCT/SE2007/000601
0C1_6al kyl CONR8R9, 0C2. 6al kyl NR8( CO) R9, Co. 5al ky1NR8 ( CO) R9,

0( CO) NR8R9, NR8(C0)OR9, NR8(CO) NR8R9, 0(CO)OR8, 0(CO RS,

Co_6al kyl COR8, 5 OCl . 6al kyl COR8, NR3(1D) (CO R8, NR8(CO) (CO NRSR9,
Q0. 6al | cyl SR8, Q0. 6al | cyl (S02) NR8R9, 0C2_6al ky1NR8( S02) R9,

0Q0. 6al kyl (802) NR8BR9, Co_6al kyl (SO NR8R9, 0C1_6al kyl ( SO) NR8R9,
0SO02R8, SRRH Co. 6al | cyI NR8( S02) NR8R9, (0. 6al kyl NR8( SO) R9,

0C2. 6al kyl NR8&80) R8, OCi _6al kyl SO2R8, G . 6al kyl SO2R8, Co. 6al kyl SOR8,
Cl. 6al kyl al kenyl, C2-6allcynYl, Co-sal kylC3. 6cycl oal kyl ,

C0. 6al kyl a () ®16allcyl heteroaryl, Co.5al kyl heterocyclyl and
lyl, wherein said G .6al kyl, C2_6al kenyl,

C2_6al kynyl : i£3. 6cycl oaldcyl, Co_ol kyl aryl,

C0. 6al I cyl het blryl Coel kyl het erocycl yl1 or 002_6al kyl heterocycl y1
is optiond N/ substit ut ed by between one and four A, is BY and RO are
i ndependentzl y selected from hydrogen, Cil-6alkyl, C2-6al kenyl,

Crsal kynyl, flubronethyl, difluoronmethyl, trifluoronethyl,

fl uor onet hoxy, difluoronethoxy, trifluoronethoxy,

Co- 6al kyl %—PGWCI oal kyl, Co-6allcylaryl, Co-alkyl heteroaryl,

Co. 6al kyl Bfbcyclyl and Ci-sal kyl NeRi |, wherein said G -6al kyl,

g ga: :‘Senflﬂ;} ast s@?ect@&%hﬂﬁﬂﬁé)g%nﬁﬁi kyaia@Qﬁ(CNéﬁﬂ(@HL(Kﬂmal@nyB dQ-IChde@WL,
allr et er oa e optio

substi tu%/&:t bgﬁYﬂéﬁl@e‘@ Gﬁé’y%l??gk ﬁ g?“ﬂﬁﬁé é?l‘l‘&‘ﬂ%@ g?ay ?a%l‘%*ﬁ F9%0r m

a4tob ”E@%ﬁ]ﬁﬁamtgrcqgmﬁm&erbwg Q%Bfef’dc?d;lﬂgln@ﬂ@ Gaream?lhtﬂerocyclyl

het er oat ons sel ect e

A, whenev avheraiipsaid - %erﬁléké'lao@&}fﬁa]k‘ﬁ% %&aé!tﬁ? EHYE M@ﬂgg {:%a(;m e oY
optional | y 1 aaglhar.d.ef. %1]&?1(’1% GWclﬁu&FU@fahadd:@gt%@?\lN@ i .edut}ﬂt@yl -Q—Cx-

cont ai ni ng “one or" hore eroat ons sel ected from

25 opt iconahlkylheietostyl, t Qthetgrasyclhyt or FGr-salayhetarpcyrlyl i‘séjﬂhﬁ’&?éléféﬂlﬁf@ﬂ? a‘V’
sel ected fro%ghjg (fj % , Cl-6al kyl, C3-6al kenyl, C3-6allcynyl,

CO- 6al kylé’é1 cycloallcyl, Co-6al kyI aryl, Co. 6al kyl het erocycl y1 and
Co- 6al kyl het er oaryl , wherein sai d Cl 6al kyI C3- 6al kenyl ,

I

substi t ut aﬂnﬂz»)]ythéneaah(]m)(ﬁ)hsﬁiﬂemﬁent@@élew&mst orma 4 to 6 nenbered
het erocyclic ring containing one or nore heteroatons selected fromN,
0 or S™optionally substituted by A

R? is independently selected from hydrogen, halogen, Cy.calkyl, Cs.galkenyl, Cs.salkynyl,

Ca.gcycloalkyl, Csqcycloalkenyl, aryl, heteroaryl, heterocyclyl, C1.¢alkylCs.¢cycloalkyl, Ci-
salkylaryl, C;.galkylheteroaryl and Cy.salkylheterocyclyl, wherein said Cisalkyl, Cs.
galkenyl, Cs ¢alkynyl, Cs.ccycloalkyl, Cs.scycloalkenyl, aryl, heteroaryl, heterocyclyl, Ci.

20 galkylCagcycloalkyl, Cy.galkylaryl, Cyealkylheteroaryl or Ci.¢alkylheterocyclyl is
optionally substituted with one, two or three A;

-Q- is a direct bond, -CONH-, -CO-, -CON(Ci.salkyl)-, -CON(C;s_¢cycloalkyl)-, -SO-, -
SOz-, -—SO;)_NH-, —SOzN(C1.5alky1)—, -SOgN(Cgécycloalkyl)-, -NHSOz-, -N(Cl.ﬁallcyl)SOZ-, -
25 NHCO-, -N(Cy.salky)CO-, -N(Cs scycloalkyl)CO- or -N(Cj.scycloalkyl)SOx-;



15°m sO0, 1,

20r3; nis 0, 1,2 or 3; 5 Ais independently selected from

oxo, hal ogen nitro CN, OR12, C2_6al kenyl, C2- @GalleYnyl,

Coel | eyl ary;

C0. 6al kyl het erocy

| cyl het eroaryl Co_6al | ey1C3-6aYcl
?{35 fl uor onet hyI di fl uoronet hyl , t(r)ﬁ# /ﬁ%ﬁlr)og{?%

fl uoronet hoxy, difl uor onet hoxy, tri f1 uor omet hoxy, 0C2_6al ky1NRI 2R13,
NR12t e. n13, CONR12R13, NR12( CO) R13, O(1CO) C _ Glley",

(C0) OCL. 6all eyl , CORL2, (S02)NRL2R13,

6ancyi NR2.

2- 13 10it , (S02)C1. 6a| kyl NR12R13, 0S02R12 and SCBRlZ,

00C bal kyi HEwBi AR epgaitiarionet SPEUy G ey, cyine, ild and e o
6al | cy 1C34¢al Rakdpkther B Bkd, @ng\:héa]ﬁyﬂbﬁrﬂabt’etbbﬁﬂylw'ih hal o, OS02R12,

SABR12, ni

tro, cyano, OR12, Cl 6allcyl, fluoronethyl, difluoronet hyI

trifluoronethyl, fluoronet hoxY di f 1 uoronet hoxy or trifl uoromethoxy;

15 R 2 ancgs; sls”"aeetearﬁ%mﬁ fxeésje%%lba\nqﬁqie?&&@elﬁ AR RERY, wherein said

Ct. 6alleyl,

C3_6cycl oal ky t er oar

and heteroc
wher ei v sandhyd Cﬁa&d@}h}’l h@t@rf@a",?lﬁﬂa | Wetef%ﬂgllls ome@@lycﬁabgm%ﬂesfmth
het er ocycl jlqgal waﬂ@% 5B BRI
cyano, hall;cétv‘c')ére’s“l éd oxl,i or E%@e%t%{%gonggﬂ%%gg e(;[%IJaformBa%4 to 6

menber ed ert@tmwglg Iﬁnscd withg 4¢ it @i7rmengberadeydpallndy eycluetkensd at bigrocyclyl

sel ected f

N, O t
nal o proviaBtora € TRB P EmE S VS I i e Bttty an0 O
3- ani no- 1-sayaimtedvithbetydenlddeiandfondal e- | - car boxani de;

253-am no-

1- (1H benzi m da70l1l-2-y1l)-1Hisoindol e-lI-carbonitrile;

4,4" - (3 am no- 1Hi soi ndol e- 1, 1- di yOdi phenol ;
1- pheny 1- 11t ik s@iepiadnty-salettadfrom halogen, nitro, CHO, Cy-salkylCN, OC1.alkylCN,

15

20

25

30

CosalkylORE, OCz.ﬁaIkyIORS, hydroxy, fluoromethyl, difluoromethyl, trifluoromethyl,
fluoromethoxy, difluoromethoxy, trifluoromethoxy, Co.calkyINR®R®, 0C,salkyINR*R®,
0C,.calkylOCa.calkyINR*R®, NREOR?, Cy.salkylCO;RE, OC,.6alkylCO.RE,
Co.calkylCONR®R?, OC,.6alkylCONR®R’, OC,.¢alkyINR}(CO)R’, Co.alkyINR® (CO)R’,
O(COINRPR®, NR¥(CO)OR?, NR¥CONR®R®, O(CO)OR?, O(CO)R?, Co-salkylCOR®,
0C;.6alkylCOR®, NR¥(COYCO)R®, NR3(CO)}COYNRER?, Co.salkylSR®,
Co-calkyl(SONRR®, OCy.salkyINR¥SO2)R?, OC,.alkyl(SO2)NR'R’,
Co.calkyl(SOINR®R®, OC,.salkyl(SO)NR®R®, OSO;R?, SO:R®, Cy.calkyINR¥(SO)NR’R’,
Co.salkyINR}(SO)R®, OC,.¢alkyINRY(SO)R?, OC,.4alkylSO.RE, Cy.6alkylSO,R®,
Co.salkylSOR?, Cy.salkyl, Cz ealkenyl, Co.salkynyl, Co.calkylCs soycloalkyl, Co.alkylaryl,
Cy.¢alkylheteroaryl, Co.salkylheterocyclyl and OCz.galkylheterocyclyl, wherein said
Cy.¢alkyl, Cogalkenyl, C; salkynyl, CosalkylCs.scycloalkyl, Co.salkylaryl,
Cy.galkylheteroaryl, Co.galkylheterocyclyl or OCsalkylheterocyclyl is optionally
substituted by one or more R', and wherein any of the individual aryl or heteroaryl groups
may be optionally fused with a 4, 5, 6 or 7 membered cycloalkyl, cycloalkenyl or
heterocyclyl group to form a bicyclic ring system where the bicyclic ring system is
optionally substituted with between one and four A with the proviso that said bicyclic ring

system is not an indane, benzo[1,3]dioxole or 2,3-dihydrobenzo[1,4]-dioxine ring system;

R is selected from halogen, nitro, CHO, Co.salkylCN, OCy.¢alkylCN, Co.salkylOR?,
0C1.6alkylOR?, fluoromethyl, difluoromethyl, triftuoromethyl, fluoromethoxy,

RSCPRI2, SOPR12, SOR12, (CO)CL_

o



1-net hyl- 1Hi soi ndol- 3-am ne; 1, 1-dinmethyl-1Hisoindol-3-am ne; 30

243- am no- 1- ( 4- hydr oxyphenyl) - 1Hi soi ndol- 1-yl i phenol ; and provi ded

t hat the fwol2owmagssonpounds are excluded: WO PCT/SE2007/000601

2007/ 149033PCT/ SE2007/ 000601 16 3-net hyl- 3- phenyli soi ndol i n-1-i m ne;
-(3-nethyl- 2, 3-di hydro- 1H-i soi ndol- 1- y1) bi phenyl -3-carbonitril e;

3- (3" met hoxybi pheny1- 3- 34) - 3net hyli soi doli n-1-im ne;

3-(3' chl orobi phenyl-3-y1)-3-nethylisoindolin-1-imne; and 5

3-nmet hyl- 3- (3-pyridi n-3-yl phenypi soi ndol i n-1-i naine; as a free base

or a phar rrﬁﬁembmeﬁbiwn@ﬂm&pﬁ@}mx CabliyNECRY &S AlyRpEyate of a salt

th f f e, nvention, there is provided a
core}{:)glcj)nd o@ ﬁ%ﬁf@sﬂiy\%ﬁ% o tsﬂ§~ @o‘éalmcm DMQ&G@ERW sel ect efl
f hyd O@&ﬂﬁlkym}@ét{k I yl,
d|r19 Imuo?/or trgfl %dr)%lrge@(ﬁﬁ@m??\uor ﬁﬁ(&)\]’g?@klé’é?mg@ﬁ@
trifluor on’é{%}k@ d €GRMNRTRS @(ICO)OR“,GI(C@R%C}{!@ ICOR®,
Co- 6al Icyld 8 B |ky|NRR
wher oi S8l d %ﬂ‘gﬁmﬁr NW‘?@&WW@@%%%%&"
Co- 6al k13- ﬁ OGQGaBe[I SOYR, Omgﬂlq}l&sdzj}ﬂtsgﬁoaryl o(r]I COG
| kyl het t or and R?
? oggt hgr e1[%°r %&gﬁom sgptd iBer e%?camd c,#é?zg %h ﬁﬂ C@Mﬁﬁﬁ@ﬂw
m)lr3 et htet ter‘@naﬁsz@DéR , ;. EMRIB(SO)R)“; 08, Eah]@iSG)zRS,QPhhﬂlﬁ?bEHSf h
substitu royps .occur in the strucfure then
they may ﬁt %@P}{“‘Efgggﬁ ;L(g“ ﬁ’j‘%i*y LeCorpiegEe ey cinatiel Gogbitylacyls i ng
cont ai i nd3oeﬂbylb¢temwb %eﬂleﬂmmlysaimz%ﬂlk&me}omﬁ ﬁﬁeré.n shifat 1s

optional | y~ n _anot her_ aspect vention,
there is pr Sw M éﬂéﬁlh%'paﬁqyﬁ"h%uﬁﬂs €4 a@llearYls sel ect ed
from-Q a@]sm&terwgoegmkmody&@w -sémcghet@-ogf 4| lﬁépno%ﬂwt eroaryl
| S opti onalll)f}ﬁ%%% tbl futed by one, two or three 1
(C(R4) (R5)} Y DEYPoR pucasd fowreli each CO(R4)(R5) is independent of
t he others; 25123 | S | ndependent |y selected from hydrogen, hal ogen,
G . 6al| cyk,g Céskﬁ kenyl 6al kynyl ,
an are mdependently selected from hydrogen Cr-ealkyl, Cy-salkenyl, Co-sallkcynyl,
fluoromethyl, diftuoromethyl, trifluoromethy], fluoromethoxy, difluoromethoxy,
trifluoromethoxy, Co-salkylCs-scycloalkyl, Corealkylaryl, Co-galkylheteroaryl,
Co.salkylheterocyclyl and Cy-salkyINR'R", wherein said Cy-galkyl,
Cy-galkenyl, Cy-galkynyl, Co-salkylCs~scycloalkyl, Co-salkylaryl, Co-alkylheteroaryl or
20 Cogalkylheterocyclyl is optionally substituted by between one and four A; or
8
R® and R® may together form a 4 to 6 membered heterocyclic ring containing one or more
. heteroatoms selected from N, O or S that is optionally substituted by A; whenever two R®
groups occur in the structure then they may optionally together form a 5 or 6 membered

heterocyclic ring containing one or more heteroatoms selected from N, O or S, that is
25 optionally substituted by A;

R and RY are independently selected from hydrogen, C;-galkyl, Cs-salkenyl, Cs-alkynyl,
Co-salkylCs~scycloalkyl, Co-salkylaryl, Co-salkylheterocyclyl and Co-salkylheteroaryl,
wherein said C-~salkyl, Cs-salkenyl, Cs-alkynyl, Co-salkylCs-¢cycloalkyl, Co-salkylaryl,

30 Cgalkylheteroaryl or Cy alkylheterocyclyl is optionally substituted by A; or
R'® and RM may together form a 4 to 6 membered heterocyclic ring containing one or more

heteroatoms selected from N, O or S optionally substituted by A;



C3_6¢cycl oal kyl , Cs. 2cycl oal kenyl, aryl, heteroaryl, heterocyclyl,

Cl. 6al ky1C3. 6cycl oal kyl, Cl1. 6al kylaryl, G allcyl heteroaryl or

Cl. 6al kyl hwoesoenedsyl , wherein the G al kyl, C3.6al | cenypGT/SE2007/000601
C3_6alicynyl, C3_6cycloal kyl, C6_2cycl oal kenyl, aryl, heteroaryl,

het erocyclyl, G _6al kylC3. 6cycloal kyl, G 6allcylaryl,

Chal kyl heteroaryl or G _al kyl heterocyl yl is optionally 30substituted
wth one, two or three A, -Q is a direct bond;, WO

2007/ 149033PCT/ SE2007/ 000601 17 R4 and R5 are independently sel ected
from hydrogen, Cl.60.11cyl, cyano, halo or nitro; or R4 and RS

t oget her for6n 0xo, . C3. 6cycl oal kyl or heterocyclyl; R6 is selected
from aryl™at" Hei@ﬁyaryl wherein each of the said aryl or heteroaryl
is opti on,gisloylsmk}s_gtl tuted with between one and four R7, and wherein
any of the i ndi vi dual aryl 5 or heteroaryl groups nay be optionally
fused with a 4, 5, 6 or 7 nenbered cycl oal kyl, cycl oal kenyl or

het erogcychyd mgép@ﬁﬁénﬁf’ sé‘l&fté@ @on?bﬁ( ﬁhbgenrm&g @Nscme‘m cllgzlkylscz Galkenyl Ca.
i ndependently selected from hal ogen, . 00. 6 02

R8,
CL. 6all cydelkyiy. CaeliylanilyCo.caliziheeroas, @46#13@(16: @ﬁ?lyﬂkylv%@ﬁ ﬁiﬁt&myclyl
G . 6all Cyh%p@? B tbaboxbmpl) f@m%mﬁfoﬂe%ﬁ'dﬁ%&?&&h&@“ onal Iy

substitute e or 5 X 3 r gm hal ogen,
0S02R5 an@ﬂ@&oﬁammmz&aucym% NRIRS 6 COR TR S8R SEQQDB s PHER)C1-

hydr ogen, I 78] fr h 0r

phar maceut cdl ac sol'va rl SofVat'e of’(ébgah
E R e e,

t her eof . Gaﬂdy I(SOz)éhpﬂk;ﬂNR phegentn PLEPN S & 2-
har maceut 0S 15 as t a
Pher apeut FEar, Compain GeAyBl it ibednadh o ot
associ at i @lkymgtebyop:bﬂn}rnmopﬂénaﬂ@kﬂt;snmmdeﬁth&ialoné@@Rlﬁ,l SMRY, nmaraylam s or
di luents. | p r. as i nve des a
conpound Qgscel'ﬂﬁg‘ﬁiaﬂé‘?@g}?&gAﬁ“ﬁﬁ&?ﬁ%ﬁ@gﬂﬁl?ﬁw Ya@%cg g’ﬂ?}g’salt
thereof, &i@lhordmethasy & tiRdiremematy; 20 I n yet another aspect, the

present invention provides a conpound described herein or a
pharnd&eutically acceptabl e salt thereof, for use in treating or

prevent i ng2gad A arg ﬁh@}kﬁ&%ﬁ%&l&h&g&om B;ziﬂ:bgbny@f sa&ﬁptﬂ%d@&mpﬁryl t he

present invention provides a conpound describ ereirn or a

phar mac eub?t@awbanééé@mcaﬁvlewww s e eyt prilrheiareany oy
preventi nge@hcyh3 Isro%h?ﬁam«} hﬁ&édquyonw/f‘r%%& Thr&AydroRp: @@A@hﬁg op@{ hol ogy

i s Downs syndrore ol d angi opat hy, cerebral
angi opat h;alky&mwwr itary cerebral henorrhage, a disor der assom at ed

A zheior pitLeRe auR) RRRG trh ¢ o St SRPRLbeEl MR ATRINg dne ormore
associ at etletwmthmA‘sdmdrfmm Wi, ©enSeptiomsily satstietedbathydnxy, Cisalkyloxy,
cyano or halo;
provided that the following compounds are excluded:
3-amino-1-cyano-N-phenyl-1H-isoindole-1-carboxamide;
25 3-amino-1-(1H-benzimidazol-2-yl)- | H-isoindole-1-carbonitrile;
4 A'-(3-amino-1H-isoindole-1,1-diyl)diphenol;
1-phenyi-1H-isoindol-3-amine;
1-methyl-1H-isoindol-3-amine;
1,1-dimethyl-1/-isoindol-3~amine;
30 2~[3-amino-1-(4-hydroxyphenyl)-1H-isoindol-1-yljphenol; and

provided that the following compounds are excluded:



associ ated with Al zhei mer disease, denentia of nixed vascul ar origin,
dementia of WD 2007/ 149033PCT/ SE2007/ 000601 18 degenerative origin,

pre-seni | eydegelio@ds senile denentia, denentia associ at@er/subd¥oooso1
Par ki nson' s di sease, progressive supranucl ear palsy or cortical basal

degenerati on. In yet another aspect, the present invention

provi des a conmpound descri bed herein H% the 5 manufacture of a

nmedi canent for treating or preventing an AD-rel ated pathol ogy. In yet
anot her aspect, the present invention provides a conpound descri bed

herein in %] 1R LY _18nfiRdi cament for treating or preventing
an AD-rel a% g’%ﬂ%g?#%%’g%ﬁ\?ﬁér% n daid AD-rel ated pat hol ogy i s Downs

syndr one, ¥H-(angihydi2B-dihgiropatibyindaldrdibiphbnyddydadioditile; angi opat hy,
e o e R RIS AT fppos) 2L o0 W cogn tive
i Sense, nour adegaber ot 1 an aosoalated wi th A zhei mer. di seaser
dement i & ofﬂr?ﬁ@%?@a&‘ﬁP'g?ylﬁlﬁPﬁﬁ?ﬂm‘ﬁ’Mﬁm' sof degenerative origin,
pre-seni | eastef@Rtatsfor aShiinaCerBicalB HebapiabUB B ol vateas §61¢4te bEsaWitlidieof.

i sPar ki nson's di sease, progressive supranuclear palsy or corti cal
basal degeneration. In yet another aspect, the present invention
provides mglAGMS: Rhed: BhOink koA W fr¥vigld HTpo B hihilar, GABLACt | NG
said BACE wth compound of Formula’. 20 In yet another aspect, the
present i nkeandRmrepindepentientlyrai¢vtndsiront bydregsni Gioralbyl, Sr-ealkenyl, fgrsallynyl,
AD-r el at ed ay: IRl 1, Nd: I o the
pati en?éa f{l dgélg%{éﬂf %gg'{;}f)@e%? ective %lﬁ%{% a ’{)Hrlr%]%)ogér;l% o{yFormJI a
. Said netifodonmetixy|GealbdCretykbdikyh Cotallgdaryh §o-ealkyphedarenyl, ng an
AD-r el at ed~pat hol i _ RIRRho 1CQRDL L S] adm nistering to the
patient a ?ﬁ%ﬁ‘gﬁ“gﬁ?ﬁ%ﬂ%de fec |veRaﬁ%lr]}§rtemo %gjlé%%fc;und of fornula I

and at | ea€i-satkesylcCgeilltyinyle CopliaiCi-pgclaajkeyif Co-duthyineyl, Erdatkythieteepaadent |
anti-infla 0 agent..or cholin sterase inhibitor. Sai d net hods
can al so b@%@?’%& SQYEIFS%WH‘%"%%%S%P%@E%%% an AD-rel ated pathol ogy
in a 30 magpa conprising adnm nistering to the patient. a

|, . @
t her apdiit i Bamkgé?%teﬁthﬁégwﬁﬂo CoperaberesRFERERRY I rineFORnang one qr more

conbi nati o i j ! ' : ] 8
2007/ 14903@%%?%@%%%6%}%%} 6’%’%@’ %E St %@Pﬁ%ﬁgg‘?ﬂg?ﬁeﬂ A; whenever o Ry

sai d manmmagronesyoche ia thewsmesture BeeindheARaayaiptivmdly pegethot fogy arfeyr theensetedct ed

from Downs ndrome, a -anyl oid angi ppat hy, cerehr.al | oi.d, .

hng! opat ny BrRSEF Fig ortRiike e or AR RS SRR grarR © of S, that s
optionally substituted by A.

20
In another aspect of the invention, there is provided a compound of formmla I, wherein

R! is selected from -Q-aryl and -Q-heteroaryl, wherein said -Q-aryl or -Q-heteroaryl is
optionally substituted by one, two or three R’;
R?is (CRHR)).R®, and if n>1 then each CR*(R) is independent of the others;

25 R’ is independently selected from hydrogen, halogen, Cy.¢alkyl, Cs.salkenyl, Cs.¢alkynyl,
Cs.scycloalkyl, Csscycloalkenyl, aryl, heteroaryl, heterocyclyl, Cy.galkylCs scycloalkyl, Cy.
galkylaryl, C;.galkylheteroaryl or C;galkylheterocyclyl, wherein the C, ¢alkyl, Cs.galkenyl,
Cs-galkynyl, Cs.¢cycloalkyl, Csqeycloalkenyl, aryl, heteroaryl, heterocyclyl, C,-¢alkylCs.
gcycloalkyl, Cygalkylaryl, Cisalkylheteroaryl or Cy.galkylheterocyclyl is optionally

30 substituted with one, two or three A;

-Q- is a direct bond;



- -

5 associated with cognitive inpairnent, M ("mld cognitive
inpairnment"), Alzheinmer D sease, nmenory |oss, attention deficit

synpt ons aWOFYAHEII Wi t h Al zhei ner di sease, neur odegenetGH/SEZA07/000601
associated with Al zhei mer di sease, denentia of m xed vascul ar origin,
denentia of degenerative origin, pre-senile denentia, senile

denmenti a, denentia associated with Parki nson's di sease, progressive
supranucl ear pal sy and cortical basal degeneration. 10 Cognitive
enhanci ng agents, nmenory enhancing agents and choline esterase _,

i nhi bit org* aﬂmswdeﬁldeﬁ@mﬁenﬂp'seléatad frepaihydoogeor@pelkiyl, cYane. helanrpitro; or R

gal ant am ne, (Rem n ne riyas ne (Exelon), tacrine

( Cognex) %Hﬂ#rf@%@%ﬁ ‘t"ﬁg‘ﬁ@ﬁ@‘ﬁﬂkﬁfr’? ‘%éy%%}xa) 15 Atypical

anti psyc hRfﬂs@eléﬁ&I}ﬁ'@mbﬂ(Pblthi&SoarﬁLWhemﬁi edch of the ehid eryl ol letezeanilie
(marketed as Zyprexa), i prazol e et s _Abi .

ri speri dof@ion, ﬂ’éﬁ@ﬂf‘eég’l BFHCcy™ i ﬁ‘ég gﬁ" GIPWKQ%&&mdmdual aryl
Ser oquel )orﬁ‘étéf&ﬁe?ﬂ Fups F%@bﬁﬁbnaﬂy ﬁ%é&x&ﬁhﬂ,,s BiopT asintlered cydienilydt ed as

CGeodon) and ol anzapi ne/ f[uoxetine_(marketed . as Synbyax). 20 In
anot her asyséeaikesyl orhateroqydyl 1 to form aBRSBUTESYSE™ he present

| NVent | OnpalG gl R5ENIRtcRof KIRIGBALL Ay IDRE, HYERRIVASORE, (el

A-rel at ed pat ogi es’ conprising adm nistering

{ her apeut Coadlkyjarpk dnd €hicalls Toatesontys BheBnEBH GO L@ thnrmd® .
har maceu f herein. 25 In
phar mceu, ot agAoRh AN SoRBLy fERRAT AR dehbuad;her ci

|on e present, i nvention provides that
t he nnmu{lhsséienm{rmhaiggmr@&ﬁ apfl Chsadk@@Rpound of the invention

has been %}8 Segdegl sel%tnetaﬁ @Hr enctbl- an(artnﬁll]'lo?&ﬁgﬁﬂ’ such as

t hose des mammal  or human bei ng

t ted d of h t t t , t be:
or cvi ousl 5 AET BRAEES PRRsiR ?"éc@ete%lﬁasﬁ% FippiE g lBERAY Be

bond,; R6 is aryI wherein said aryl is optionally substltuted W th

bet ween o ngﬁ?e %égt’ Beﬁ.resaﬂﬂ;%ﬁ@h%&;&dﬂ%hﬁﬂﬁb%hdﬂabmp(ﬁsyciongcmmlsmy

be optlon

or. 7 menbered 5 I
to forma aba@yfelmmedmﬁg ﬂ@;ﬂ@fﬁwﬂﬁsefchqu m&%ﬂ@“&’é‘%@é@ag moP

hal ogen, ot eta] ‘6*1% 68 ckdrleroy diladhes.
Cmal kyl he?gsrog%r{% earljnglxn gny Cl. EX&Be Q0 _6al kyl aryl and

Co. 6al kyl heteroaryl may be opti onaIIy substltut ed by one or nore R14;

R enonao T b s b0, ARIDAERm AOATH AR o BB B od AeYr

i ndependenlfl 821%e and trifluoronmethyl; m
is 0; ni q;hﬁ:;m&suta:a]ﬂy memaéﬁahrthaeqﬂfarm@emmedﬁﬂn?ﬁaccept able salt,
sol vat e or solvate of a salt thereof.

In yet another aspect, the present invention provides a compound described berein or a

pharmaceutically acceptable salt thereof, for use in treating or preventing an Ap-related

pathology.

25 Inyet another aspect, the present invention provides a compound described herein or a
pharmaceutically acceptable salt thereof, for use in treating or preventing an AP-related
pathology wherein said Ap-related pathology is Downs syndrome, a B-amyloid angiopathy,
cerebral amyloid angiopathy, hereditary cerebral hemorthage, a disorder associated with
cognitive impairment, MCI (“mild cognitive impairment”), Alzheimer Disease, memory

30 loss, attention deficit symptoms associated with Alzheimer disease, neurodegeneration

associated with Alzheimer disease, dementia of mixed vascular origin, dementia of
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15 I n anot her aspect of the invention, there is provided a conpound
of formula I, wherein R 1 is selected from-Qaryl and -Q heteroaryl,
wherei n saWv@ 20Q¥1d903% or -Q heteroaryl is optionally sub¥T/IEINEHHL
one, two or three le; RRis (C(R4)(RB))"R6; K3 is halogen; 20 -Q is
a direct bond; R6 is selected fromaryl and heteroaryl wherein said
aryl or heteroaryl is optionally substgtuted with between one and
four 12.2; R 2 is independently selected from hal ogen, Co. 6al kyl CN,
CO. 6al l cyl OR8, trifluormethyl, trifluoronmethoxy, CO.6alkylaryl and
Co. 6al kyl hejepirnreytiginnpeisehilt damieati nfati¢mynkiardementia Bsociated with

Cmal kyl heteroaryl .is optionally substituted by. one gr .R14; R 14
i s sel ect Bﬁ@?@%ﬁ Hisaa8y BFPETEIIYS Syuﬁi‘.n ?afi?%iﬁéf\f,’f c%%cglgnﬁagﬁ%?n&

Co_6al kyl CONRBR9, (COR9 and Ci.6allcyl; 12.8 and RO are

i ndependently sel ected from hydrogen, Croal kyl; m.,s Q oy, 1. and 30n
is O WOlpphmofyeericthe BroeH IVOBIBEIovES § 5 mP%Im-dé?séFT’%‘QF@‘i‘%n i s
(C(R4) (RS Sture ' ' tireRHIhr pRRehtfgah VB -reRtddatibloby.
optiongl I %/Qaﬁgg%ugeéﬁu%gﬁﬁ?ﬁ@%ﬂdt%tﬁh bet V\p/een o%e orB t wo %27; ?R? i's

i ndependent|y sel ected from hal ogen, Co. 6al kylCN, C0. 6al kyl OR8,

C0. 6al kyl %(Ea %@t aﬁ&{ﬂer%hegelg% L&k v%ﬁ‘tﬁ&ﬁhyro%ﬁ@%%tafﬁg%d@e%b@@hér&ﬂ {ramy!| or

Co_sal kyl eroary tonally substituted by one or nore Rl14; R14
i s sel ect egnifiomedh oydivpmes fEatRiaN PaYENDS 284 iplatydpathrpey.gvherein
Grialkyl; said Ap-related pathology is Dowas syndrome, a B-amyloid angiopathy, cerebral amyloid
10 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

15 Parkinson’s disease, progressive supranuclear palsy or cortical basal degeneration.

In yet another aspect, the present invention provides methods of inhibiting activity of
BACE comprising contacting said BACE with a compound of Formula L

20 Inyet another aspect, the present invention provides methods of treating or preventing an
AB-related pathology in a mammal, comprising administering to the patient a

therapeutically effective amount of a compound of Formula L

Said methods can also be methods of treating or preventing an Ap-related pathology in a
25 mammal, comprising administering to the patient a therapeutically effective amount ofa
compound of formula I and at least one cognitive enhancing agent, memory ephancing

agent, anti-inflammatory agent or choline esterase inhibitor.

Said methods can also be methods of treating or preventing an AB-related pathology ina
30 mammal, comprising administering to the patient a therapeutically effective amount of a

compound of formula I in combination with an atypical antipsychotic agent.



10iS 0; and nis O T1n another aspect of the invention, there is
provi ded a conmpound of formula I, wherein 121 is -Qaryl substituted
by one or W%t R2 is (C(R4)(RS))R6;, -Q is adire S
sel ected fromogryly? and heteroaryl wherein said aryl Cl%}cﬁ%;}g(g# Oi
optionally substituted with between one and four R7; R7is

I ndependent |y selected from hal ogen, trlfluoronethyl 0S02R8,

Co_6al kyl OR8, 20C1. 6al kyl, Co_6all cyl é|9yl and Co. 6al kyI het er oaryl ,
wherein any Co_6al kyl aryl or Co.6al kyl | eteroaryl is optionally
substituted by one or nor e 1214 R 14 is selected from hal ogen,

C04al | cyl Craidimgtheds reisr teyi repmalggd paid BEY PF BRI Kyl |
trifluoronet hyI Co- 6al kyl aryl and Co-6al |l cyl het eroaryl, wher ei n

sai d Co- 6al or Co-6al kyl het eroaryl_or 0. 6al kyl het erocycl ylis
opti onal | ﬁ@ﬁmﬁe@dpﬂh@maﬁ&aﬁ}@@tﬂd & Revasppeone 2@rawylegd n s o;

Ais sel ecgng B Q9R PRy Qﬁg@%@tﬂ. h&lditapy @&éﬂrﬁﬁ@maép{%ﬁtammwe

i nvention re i'sS prOV| ound of” formul a erein R1is
- Q aryls sudssaciatadtwith dpgnitive irapairmgnot, Mﬂl (‘fRaikd gognitigy m;aem)n)”) R@zheimer . Q-

is adr eCJSmQa%Q,qnemory loss, attention deficit symptoms associated with Alzbeimer 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 supranuciear palsy and cortical basal degeneration.
10

Cogpitive enhancing agents, memory enhancing agents and choline esterase inhibitors

includes, but not limited to, onepezil (Aricept), galantamine (Reminyl or Razadyne),

rivastigmine (Bxelon), tacrine (Cognex) and memantine (Namenda, Axura or Ebixa)

15 Atypical antipsychotic agents includes, but not limited to, olanzapine (marketed as
Zyprexa), aripiprazole (marketed as Abilify), risperidone (marketed as Risperdal),
quetiapine (marketed as Seroquel), clozapine (marketed as Clozaril), ziprasidone

(marketed as Geodon) and olanzapine/fluoxetine (marketed as Symbyax).

20 In another aspect of the invention, the compounds of the present invention are represented
by a method for the prophylaxis of AB-related pathologies comprising administering to a
human a therapeutically effective amount of a compound of formulaI or a

pharmaceutically acceptable salt, thereof as defined herein.

25 Inanother aspect of the invention, the present invention provides that the mammal or
human being treated with a compound of the invention has been diagnosed with a
particular disease or disorder, such as those described herein. In these cases, the mammal
or human being treated is in need of such treatment. Diagnosis, however, need not be
previously performed.

30
In another aspect of the invention, there is provided a compound of formula I, wherein

R! is -Q-aryl, wherein said -Q-aryl is optionally substituted by one, two or three R’;



PP is aryl substituted With between one and four R2; 112 is
i ndependently sel ected from hal ogen, 0802R5, Co_Al kyl OR5, Cl. 6al kyl,

C0. 6al kyl I pd Co. ol kyl het eroaryl, wherein any or
Co_oal kyl ﬁ‘g?e”?‘gélr“i is optionally s substituted by oneqf)hrﬁé%ﬂe%&% 1

R14 is selected from hal ogen, Co.6allcyl CN and CO. 6allcy10125; BY is
selected fromCl-Al kyl, trifluoronet , Consal kyl aryl and

Co- Al kyl het eroaryl, wherein said Co-6al kylaryl or Consal kyl het er oaryl
or Co. 6al kyl heterocyclyl is optionally substituted by between one and
four A t i v 8 0; A is selected hal ogen and Challcyl. In
anot her algg%g(?(Rg)%(R?h% invention, there is provided a conpound of
formul a [-Q-vdvedivechbong; Rl is -Qaryl substituted by one or two le; R2

. R4 =l - _ . . l
subst1 t utsd e sdai) & by sRtied el 3onEh ShaBd b sepisenal 1Y
sel ect ed wheoen Helindjeidnal @80 242 magbe optidugll s witla .51kt 7 membered

CO0. 6al kyl.ar yl and 6al kyl het eroar,yl, wherein any Co_oal kyl aryl
or Cnal | Cﬁ%«é@é&bgﬁow%ﬁfgm&%ﬁégagﬂ%%ﬁ Stituted by one or nore R14;
1114 is s@lietidesknkiemniy soiabiod &om Kbz G AIGNORY tly@ox 6 AISOsRY T2 sdikyl, RS
is selected fromCl-Qallcyl, trifluoronethyl - Al kyl aryl. and
Co- Al kyl h@tﬁé lapy} pod &h@b‘é’ﬁﬁf%‘ﬁ‘m’ ‘&ﬁ%ﬁ?‘k&@%@f@?g@wﬂl@é?het eroaryl
or Co. 6al ¢ydatxgtheteemms nak bb spRphilpamkiinited bP osddrahdrt Ri%ed by bet ween one
and four A, mis Q, nis 0, Aisgsel ect&g hal ogen and G . 6al kyl. 30
In anot hef  asysiseieddom hipgem 2riaRoand ¢ratgl9%s: provi ded a conmpound of
formula I, selected from 3, 3-Di phenyl-3Hisoindol-1-ylam ne;

16 R®is independently selected from hydrogen, C;-¢alkyl and triffuoromethyl;

mis Q;
nis(;

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

15. In another aspect of the invention, there is provided a compound of formula I, wherein
R!is selected from -Q-aryl and -Q-heteroaryl, wherein said -Q-aryl or -Q-heteroaryl is
optionally substituted by one, two or three R’;

R* is (CROR)R;
R? is halogen;

20 -Q-is a direct bond;

RS is selected from aryl and Heteroaryl wherein said aryl or heteroary! is optionally
substituted with between one and four R7;

R” is independently selected from halogen, Co.calkylCN, Co.galkylOR®, trifluoromethyl,
triflnoromethoxy, Cyp.salkylaryl and Cy.¢alkylheteroaryl, wherein said Co¢alkylaryl or

25 Co.alkylheteroaryl is optionally substituted by one or more R14;

R is selected from halogen, CHO, Co.salkylCN, Co.calkylORS, Co.salkyiCONRR?,
(CO)R’ and Cyalkyl;

R® and R are independently selected from hydrogen, C;-salkyl;

mis0or 1; and

3. nis0.

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



«

23

3- (3T- Met hoxy- bi phenyl- 3-y1) - 3- (4- net hoxy- pheny0- 3Hi soi ndol - 1-yl am n
e trifluorwecetatm33 Trifl uoro- met hanesul fonic acid PCT/SE2007/000601
543- am no- 1- (4- et hoxy- phenyl) - 1H i soi ndol- 1- y1] - 3r met hoxy- bi phenyl - 2
-yl ester trifluoroacetate;

543- Am no- 1- (4- net hoxy- phenyl) - 1Hi soi gidol - 1-y1] - 3' - met hoxy- bi pheny1-
2-ol trifluoroacetate; 4,4'-(3-am no-isoindole-1,1-diyl)-bis-phenol;
443- Ami no- 1- (4- net hoxy- phenyl) - 1Hi soi ndol- 1-y1] - 2- pyri di n- 3-yl - pheno
| trifluorBaseQdtigalkylp

443- Am no-4z { 4- sphenyl) - 1H-i soi ndol - 1-y1] - 2- pyri m di n- 5-yl - phe
nol trifl u%zrléggggggmi’

3- (4- Met hoXyriphéirset hond; ( 3- pyri di n- 3-yl - phenyl ) - 3Hi soi ndol - 1-yl am ne
trifluoro

tate; . : .
343- (2-Fl %f‘%gﬁgﬁ?léﬁﬁ’l RuPR§spheing spbstijutedwite bétwran: queentwg R3H- i soi ndol -

1-yl amisne Rk iddegineasBisakfed £9m h 8
3- (3- Brono: ph naﬁ?- 3- (4- met hoxy- B]}ﬁ’é?]nyf:j"ﬁaélﬁ_l?Ngoffoﬁa%}’lpﬁ yosAikHiayl and
3- (4- Met hoXp2SHeRGIOp: -V@f%saﬂ%‘f—' Iylapgt o Qb galk3ihg teyoaph éoplibnadlgh | Soi ndo
| - 1-yl ar ai iBstinitbd bHQRGRIARS; - _
3- (4- Met hoxy- phenyl) - 3- (3-pyrim di n-5-yl - phenyl) - 311-i soi ndol - 1-yl am
ne tri fl udtoliceleaiediomdhalveerh £ ediglEN¥nhd CagikgOR®,
3' 43- am nqrils L4 |l aoxy-phenyl)-111-isoi ndol-1-y11-5- net hoxybi phenyl
-3-yl ester tri f1 Uor oacet at e;
3- (2, 31Di iy#ryBedhzo[ b] [ 1, 4] di oxi n-6-y1)-3-(3-(2-fl uoropyridin-3-yl)ph
enyl) - 3Hi sppndol 1-am ne trifl uoroacetate;
3- (2, 3- Di hydrobenzo[ b] [ 1, 4] di oxi n-6-y1)-3-(3-(5-nethoxypyridin-3-yl)p
henyl) - 3H 25i soi ndol -1 -am ne trifluoroacetate;
3-(2,3-D rj%dr enzol bl [ 1,41di oxi n-6-yl)-3-(3-(pyridin-3-Aphenyl)-3Hi
soi ndol - 1- aRTHET £RCFY QG Sredawation, daere is provided a compound of formula I, wherein
3 (2, 3-Di W ds epayrebbllibd B) 6hd @ty yO- 3-(3- (pyri i di n-5-y1) phenyl) -

i soi ndqj,- 1- ne tgifluoroacetate;
3-(3r et E{oﬁcﬁﬁﬁhﬁﬁﬁ: 3-y1) - 3- (4- net hoxy- 3- net hyl - phenyl) - 3H i soi ndo
| -1-yl am n@- khkidilkstopppeet ate; WO 2007/ 149033PCT/ SE2007/ 000601 24

R®is selected from aryl and heteroaryl wherein said aryl or heteroaryl is optionally

substituted with between one and four R
Ris independently selected from halogen, trifluoromethyl, OSO,RS3, Co.salkylORS,
20 Cygalkyl, Cogalkylaryl and Cogalkylheteroaryl, wherein any Co-salkylaryl or
Co-salkylheteroaryl is optionally substituted by one or more R';
R™ is selected from halogen, Co.alkyICN and Co.salkylORS;
R® is sclected from C 1realkyl, triflucromethyl, Co-salkylaryl and Co-salkylheteroaryl,
wherein said Cy~salkylaryl or Co-salkylheteroaryl or Co-calkylheterocyclyl is optionally
25 substituted by between one and four A;
mis 0;
nis 0;

A is selected halogen and C;.galkyl.

30 Inanother aspect of the invention, there is provided a compound of formula I, wherein
R' is -Q-aryl substituted by one or two R’
R?is (CR)HR))RS



3- (4- Met hoxy- 3- net hyl - phen371) - 313- ( 5- met hoxy- Pyri di n- 3-y1) - Phenyl ] - 3

Hisoi ndol-1- ylaraine trifluoroacetate,;

3- (4- Met hoxy-goriRéday| - phenyl) - 3- (3- pyri di n- 3- 34- Pheny 1) pikr26@hbstel - 1

-ylamine trifluoroacetate; 5

3- (4- Met hoxy- 3- met hyl - pheny1) - 3- (3- Pyri m di n- 5- 371- phenyl) - . 3Hi soi nd
ol -1-ylamne trifluoroacetate;

343- (2- Fl uor o- pyri dba- 3-y1) - pheny11l- 3- 2(4 met hoxy- 3- met hyl - Pheny0- 3H |

soi ndol -1- ylam ne trifluoroacetate; Methanesul fonic acid

3'43-amn Sgﬂmgg%ggaxy 3- et hyl - Pheny1) - 1H-i soi ndo1-1-3/1]-5- 10
rret hoxy- b]?gzen | -3-yl ester trifluoroacet Aate;
- ( 3- Ani Mﬂl’t@ﬁmteﬂyﬂdﬁdi@mnal}e[@d@lmﬁm n-6-y1) - 1Hi soi ndol - 1-y1) -

3 (25 D By PRt BRSO R T8, CoMBIIBRETS Bk, Crplilant,
H i soi ndodrd €xealitplhetercaryl,Wheminagydioatleylaryl or Cogallylbeteroaryl is optionally

'éLr5|3f Fﬁgfg%ﬂbﬁtﬁ%i&%%é (?r-xxgréi“(, 3- pyridin-3-371)-3Hi soi ndol - 1-yl ami ne
3-Benzo[ 1R8‘hd§edncmﬂifﬁmyﬂa1@geﬁ$&amym¢mﬂﬂ)@mﬂm§0i ndol -1irl am ne;
3- Benzol 1@#2%&%@@%-5%@“%&0@6&# 65 —5X1%y PXn]d)Co s%ﬁgtle%glgy 1-ylam

ine trifl

3- Benzo| 1ywBdeinisaM@h-catkylhry348€ { AildyiHe@ERey1 iof CRzalcyBitblerddpemyia dptidrallys oi ndo
| -1-yl am ne 20tr|fluoroacetate

3- Benzo[ 159F#PEd6 ! between adpand E0954% hoxy Pyr i di n- 3- y1) - Phenyl PH

i soi ndgl- kri¥baraine trifluoroacetate;, as a free base or a
pharmaceutical |y acceptable salt, solvate or solvate of a salt
thereof. 2B ®&n anot her aspect of the invention, there is provided a

compound  qfis (B Aldgen S71 GGREM, f T om
3-Benzo[ 1, 3 1]Sc 1 oxol- I31/1 3- 1(631 nmet hoxy- bi phenyl-3-y1)-3Hisoindol -1-y

| am ne
In another aspect of the invention; there is provided a compound of formula I, wherein

15 Rlis -Q-aryl substituted by one or two R’;

R2is (CRHRMRE

-Q- is a direct bond,

R®is heteroaryl, optionally substituted with between one and four R”;

R’ is independentily selected from halogen, OSO;R®, Cy¢alkylOR®, C, ¢alkyl, Cy.ealkylaryl
20 and Co.galkylheteroaryl, wherein any Cggalkylaryl or Coalkylheteroaryl is optionally

substituted by oue or more R*;

RY is selected from halogen, Cg.¢alkylCN and CyalkylORS,;

R3 is selected from Ci-galkyl, trifluoromethyl, Co-salkylaryl and Co-salkylheteroaryl,

wherein said Cy-galkylaryl or Co-salkylheteroaryl or Cygalkyiheterocyclyl is optionally
25 substituted by between one and four A;

-mis 0;
nis 0;

A is selected halogen and Cy.galkyl.

30 Inanother aspect of the invention, there is provided a compound of formula I, selected
from:

3,3-Diphenyl-3H-isoindol-1-ylamine;



trifluoroacetate; Methanesulfonic acid

3'-(3-am no-1-benzo[ 1, 31di oxol -5-y1-111-i soi ndol - 1-371) - 5- met hoxy- 30
bi phenyl - 3wploexte033t ri f | uor oacet at e; Met hanesul f oni ¢ aBiTSE2007/000601
4-[ 3-am no-1-(3-pyridin-3-yl -phenyl) - 1H i soi ndol - 1- 34] - Phenyl ester
trifluoroacetate; 25 Methanesulfonic acid

4- P- am no- 1- ( 3- br ono- pheny1l) - 1H-i soi ngol - 1-yl | - phenyl ester
triftuoroacetate; Methanesulfonic acid 4-

{3-am no-143-(2-fl uoro-pyridin-3-yl)-phenyl]-1Hi soi ndol-1-y1}-

phenyl esg€3-Nethdiydipleaglel-pkr-6:(4 ondlirxpheylit Idisomdale] -glamine

4- P-am no; 1- ( 3- pyr,i m di n-5-yl - phenyl)-111-i soi ndol - 1-yl | - phenyl ester
trifl uorogi@%’ﬁotag%éa et hanesul f oni ¢ aci d

4- { 3- am n@rifldconietimtduiisyic pyid 548-amdroy Lj4-pbboylghedill)-1 Asieomndbd-1-y1}-3'-

y1} - phenyl est e%ipéri LI u?r oacef at e; ~ Methanesul fonic acid

443- am nolnfﬁ'(’ﬁy“- P5%y! BIEHRISPIase S - 11 i soi ndol - 1- y1} - phenyl

i oest ek tKifflAdn AE-EﬁeI&@x?r Sy ROEEbIAGIL CyIR8Lelethoxy-biphenyl-2-0l

443- am no- _{-(5' -%gghanesu prgndgpoxy- 3' - net %xy- bi pﬁen?l- %-yl) -

1H i soi nd8HIupraacedeeny| ester trifl uoroacet ate;

343- (2- Fl uar_ e pyihb-HoRiase )-aRpl &8yend; PYri di u-4-y1-311-isoindol-1-yla
mine trifluoroacetate;, ’

153- Pyr i dfri3-Angino-3=(¢-ngthoxy-ahenyd- \H-ispindelyl-yll-2tayridgr hddthenaly | ani ne
trffluoroaﬁﬁﬁ: rtotes '

3-Pyridin- -y%g?t?tg’- pyri m di n-5-yl - phenyl) - 3Hi soi ndol- 1-yl am ne
trif | uor oddetianing-1-(4-methoxy-phenyl)-1H-isoindol-1-y1}-2-pyrimidin-5-yl-phenol

3-[3-(5- Nﬁifﬁh%ﬁéb&é{téj di n- 3-y1) - phenyl] - 3- pyri di n-4-y1- 3Hi soi ndol- 1-yl
araine trifluoroacetate ;

E%- ( ;(l- Met h6xyzl\lﬁéﬂnfxgg%ﬁ%}ﬂ)-}@-pﬁiqwﬁéyﬂpmnﬂ)ﬁﬂi%indddi-ylainihe tifjtoambeiate;

ri uoro ; . .. .

13 pe A AU ORI AR me R eahery) PR BB R ene- 2- o
ar bal dehydeflubrdacaatef at e;

e B b SNl A 15,

-1 sobutyl- ; Y0 = d=TE /] - 1H i soi ndol - 3-am
i ne 0.5 aggiali@hoxy-phenyl)-3-[3-(5-methoxy-pyridin-3-yl)-phenyl}-3H-isoindol-1-ylamine _
251- (4- Met hoxypheny1) - 143- (5- et hyl - 2-furyl ) pheny11- 1H-i sol ndol1- 3- ami
ne 0.5 acd&Afogoacetate;

3-(4-Methoxy-phenyl)-3-(3-pyrimidin-5-yl-phenyl)-3H-isoindol-1-ylamine
triflucroacetate;

20  Methanesulfonic acid 3'-[3-amino-1-(4-methoxy-phenyl)-1H-isoindol-1-yl}-5-methoxy-
biphenyl-3-yl ester trifluoroacetate;
3-(2,3-Dihydrobenzo[b]1,4]dioxin-6-y1)-3-(3-(2-fluoropyridin-3-yi)phenyl)-3H-isoindol-
1-amine trifluoroacetate;
3-(2,3-Dihydrobenzo[b][1,4]dioxin-6-y1)-3-(3-(5-methoxypyridin-3-y)phenyl)-3H-

25 isomndol-1-amine trifluoroacetate;
3-(2,3-Dihydrobenzofb][1,4]dioxin-6-y1)-3-(3-(pyridin-3-~yl)phenyl)-3H-isoindol-1-amine
trifluoroacetate;
3-(2,3-Dihydrobenzo[b][ 1,4]dioxin-6-y1)-3~(3-(pyrimidin-5-yl)phenyl)-3H-isoindol-1-
amine trifluoroacetate;

30 3-(3-Methoxy-biphenyl-3-yl)-3-(4-methoxy-3-methyl-phenyl)-3H-isoindol-1-ylamine

trifluoroacetate;



3' 43- Ami no- 1- (4- met hoxyphenyl) - 1H i soi ndol - 1- yl ] bi phenyl - 2- car boxam d
e 0.5 acetate; 143
- (5- Fl uor oppraoeliro®B3yl ) phenyll- 1-[4- (tri fl uor onet hoxy) pherigezpe7itebdos Oi
ndol- 3-am ne 0. 75 acetat e;
1- (3-Pyrinildin-5-yl phenyl)-1-[4-(trifluoromethoxy)phenyl]-1Hi soi ndo
1-3-am ne 0.25 30acet ate; 24
443- Am no- 1- ( 3-pyriroidi n-5-yl phenyl) - 1H i soi ndol - 1-yl | benzonitrik
0.25 acetate; WO 2007/ 149033PCT/ SE2007/ 000601 26 _
143- (5- Fl 4104 Qf¥Hok U Bt lph8dy® . f-¢5 ImétHoryt gyl @y pphédy) Jipiseingtdy - 1H- i s
oi ndol -3-am ne 0.25 acetate;
1- ( 3- Pyr i virging tsfyareneelatpil ) - 144- (tri f 1 uor omet hyl ) pheny1) - 1Hi soi ndol - 3
-amne 0.g2g 8im&thyl-phenyl)-3-(3-pyridin-3-yl-phenyl)-3H-isoindo}l-1-ylamine
343- (3- Amszﬁdi)?,ff-a}o%’i%cﬁ%]}%yyiqyl)l—l- i(s%ilmndol-yll-ayl yr))henyl | t hi ophene- 2-car ba
| dehyde; trifluoroacetate;
143- (1;1sgobut ¥ 1- 1Ht k- ) i sk e hHl- B 4sord la5hd1dol- 3-
L S SRk SRR eV A RPN e -y Pptieh gh- obiityl
143- ( 5- Metriipbrodedtate;y| ) phenyl ] - 1- pyri di n-4-y1- 1H i soi ndol- 3- anai ne
acet at e; RPN EWZe 2 B _3H-isoindol-1-
3 - (3- Ami e BleroR S y0-phenvils? f“n%%?[t—hi%yya%fhg}'ng%?ﬂ) 3 e Xan de
0. 25 acet ghginckfifluorcacetate; o _
&8 A g S (ol 40 Pt T MR 3 st LS 9L e Rbisndoid iz on
1- [ 3- (18- Fld@oRP¥iphehyl-33/1 ¥ddmhfaarddcethted- (tti f1 uor omet hyl) phenyl] - 1H4so
i ndol- 3-am ne; . . .. ..
143- ( 5- FI Qd@oyimod-3-33dydrerarq i L AldiRen Gvh- A 94 i dsPhdo1- 3- ani ne
(])-- 72 EFEt ﬂ{eﬁlgxybip};enyla}yl %em?ne%ulfon%te itiﬂuorqacgtate;ll 1 saing _

- (4- Fl uoro- 3-pyri mdin-5- eny0-1-pyridin-4-yl- i.ndol: 3-am ne
0. (5 acet aﬁég,}]’g ydrobenzo[b][1 ,)éll]dpi)oxin—g-yl)ﬁ-@Xmegoxyblph)énylg-Yﬂ-gﬁ"lsomd]él'?'
1-[ 4-Fl U%%m?'tﬁﬁﬁérbé{:%{a%oyri di n- 3-yl ) phenyl] - 1- pyri di n-4-y1-1Hi soi ndo
| -3-amine 0. 75 1sacetat é; . . . )
1- ( 3- FlsuoRdprpedldididiaxa)-5yd-BA3-nysdint -3 yisqirfloh] F1amips,HERGPRCHE | soi ndo
| - 3- ami ne 4 1-5-y1-3+(3- henyl)-3H-isoindol-1-ylamine;
1- (3-Fl uo?g%e%rz?@r%ﬂ‘iﬁﬁf‘i}f)’ilf-(egf%n;?fiﬁyd). n- byl oheljj{yalln)ln-l ik i soi ndol- 3-ara
ine 1.25 &ckdnaod;3]dioxol-5-y1-3-(3-pyrimidin-5- 1pheny1¥—3 -isoindol-1-ylamine
1- (3-Fluoropyridin-4-yl1)-143-(2-fl uoropyridin-3-yl)phenyl]-1Hi soi ndo
1- 3-am ne nlﬁ'%goazcgégeét ate; o _
1- ( 3- Fl uorapstizbdiaididxol L) yiB-B42luompycidingyyi)-phedyl-35-ijeipdadrdyiamingt i soi n

dol-3- ?om rilzgﬂl}drcz)a?ce\%ge?t ate,

3-Benzo[1,3]dioxol-5-y}-3-[3-(5-methoxypyridin-3-yl)-phenyl]3H isoindol-1-ylamine
triflnoroacetate;

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

25 In another aspect of the invention, there is provided a compound of formula I, selected
from:
3-B enzo[l,3]diox01-5-y1-3-(3'-methoxy—biphenyl—3-yl)~3H—isoindol—1-ylaminc
trifluoroacetate;
Methanesulfonic acid 3'-(3-amino-1-benzo[1,3]dioxol-5-yl-1H-isoindol-1-y1)-5-methoxy-
30  biphenyl-3-yl ester trifluoroacetate;
Methanesulfonic acid 4-[3-amino-1-(3-pyridin-3-yl-phenyl)-1 H-isoindol-1-yl]-phenyl ester

trifluorcacetate;



1- 0- Fl uor o- 3- (5-fl uoropyridi n- 3-yl ) phény11-1- (3-fl uoropyridin-4-y1)-1
H i soi ndol-3-anine 1.5 acetate; o

251] 4- Fl u%ﬁ-z gz uor opyri di n- 3 yl ) phenyl] - 1- (3-fl uorlg’(?ﬂ’f_{:]iz%%b&hi’l)
-1Hisoindol-3-amne 1.5 acetate;

543- (3- Am no- 1- pyridi n-4-y1-1Hi soi ndol-1-y1) phenyl ] nicotinonitrile
acet at e;

6- Fl uor o- 1- (4- met hoxypheny1) - 1- ( 3- pyr??n' di n-5-yl phenyl) - 1H i soi ndol - 3
-am ne;

8- F1 10T 0 hpclrAndlRISX YRR A Y Aok {3 0¥Eb Sl Y RBEANE s b phdo! - 3-2
6- Fl uor o- &ifludtoaseedifioxybi pheny1- 3-y1) - 1- (4- net hoxyphenyl) - 1Hi soi ndol -
3-am ne; L. . - .

6- FI uor o- Yieuanevetforis st vty priner b{3-G-fuarerawsidiyy A 1y pheavii Heipgfadel-dpl-s o
ndol- 3- anpi¥@yl ester triffuoroacetate;

6- Fl uoro-1- pyridin-4-y1-1-(3-pyridin- 3-_y|§3heny1) -1H i soi ndol- 3- am ne;
27 5 MetHanesulfonic acid 4-[3-amino-1-(3-pyrimidin-5-yl-phenyl)-1H-isoindol-1-y1]-phenyl

6- Fl uor o- badd ¥t bicéatéd - 1- (3- pyri m di n-5-yl phenyl) - 1Hi soi ndol - 3-am n
e
6- Fl uor o- Methapesulienioantq tylAiagine- B3-S peiberyipwritinsd-yl) gihenyd]- H-isbiddplsbi ndo

1- 3-am neyn. : .

6- Fl uor o- 1 P3Pyt miluoroacoiate, o v1') phenyl |- 1- pyri di n- 4-y1- 1Hi soi ndo
1- 3- am neMethanesulfonic acid 4-[3-amino-1-(3'-methoxy-biphenyl-3-y1)-1H-isoindol-1-y1]-phenyl

ﬁ-e( gcé?at gté}%ﬂfo?@ajc&%!‘yl' 3-y1)-1-(4-nmet hoxyphenyl)-1H-i soi ndol - 3- am
53" - ( 3- AnMethatiesulfariopriddy3-atitor Is (i-methinckulfhylomy-Sombihsybbiphenylyd- car b
onitril eacgt.at e : .

1- Cycl opr gﬁgﬁ}%-m%p]('g'-yg?’rhfﬁlgftﬁr-tgﬂwrﬁ?ﬁcgﬁitfl) -1Hi soi ndol- 3- ani ne acet at €;
3" - (13- Ami BuB-2-Freodoypyridtid-3-gDiphetgd}- pytidin-§-yteHbmdal-pyeyide 2- car boni tri
| e acetateg;

1-(3',5' -%_ﬂé‘ﬁ]ioﬁ?%%?;phenyl- 3-y1)-1-nethyl- 1H i soi ndol- 3- ani ne

hydr oahl 03JPQﬁdin~4—y1—3_—(3_—pyridin~3-yl—phenylg-?,H—isqindo_l-1- lamine triflucroacetate;

1- Met hyl %&3 yri r];lnal n-5-yl ph %1 -1H-i soi ndol - 3-anm ne acetate; 10
1- P ( 2: FI SBV PO O pry Ry Phea by niak Ly eminsdotugosniie

ac et at e; i{%m@@y}pﬁi&i@a%-pﬂ&ﬁw:p?ﬁaihmbﬁ%%sa&h‘sﬂﬁﬁhﬁﬂﬁ' -3-am ne
acetate; an

143- ( 5- FI Wdeisgeetade n- 3- yl ) pheny1] - 1- met hy1- 1H i soi ndol- 3- ani ne

acet at e; MRS -HAR Ry 1N -y 53R A ABE AU - a sol vate
or sol vat%&of a s_gl t tﬁ%r e%? %?% I'n g;%ﬂt[ &?Phégs%glgﬁﬂ%ﬁ# Oééa?:%tghti on,

t her e ¢ s Pridld-dedne ) <bmsthonyrhety)-dHrisdindol | -yiphayt} dorfhens-carbaldehyde

1- (21- Fl upkgsgpts.met hoxybi pheny1- 3-y1) - 1-(3-fl uoropyridin-4-yl)-1Hiso
i ndol- 3-am ne,

1- ( T- Fl uof-3-3minvel-bRepiophan)ili8isgitfleldi-Ibehtaniiriepyr i di n- 4-y1) - 1H- i soi

ndol - 3- am ng; .. .
1- (2 6 DT or ey o pyrasal Rl somsboypleny Do spine st mine ) - 11
- i soi ndol acgta®pm ne;
200 13, (RRinbicdshihy 1t D209 e a Farkendti | Ao 3 dfnd €5 Seekaed, ™ €1
%_- g gl- FI uBH{®-Adinovet(hancytixphteny!)-1 B-iydindol-1 BYbiphéil 4= ok inide 0isndads 3- ar

i ne; o : - .
1- (2' - FI ubFsCTEREeRGIs? phehsvils-(hifopmethpgiphenyll- Yisoingphdteming - ani
ne; 0.75 acetate;
1-[ 4-Fl uoro- 3c-e( 2?—1‘ | vor opyr.i di n-3-yl ) phenyll-1- Yri di n-4-yl1-1Hi soi ndo
1- 3- ami nel-G-Pyrimidin-5- Iphenyl)-l-[4-(tnﬂuoromethoxy)pheny1£ H-isoindol-3-amine 0.25
133[ ( :gf Fl gefa@pyri di n- 3-yl ) phenyl] - 1- (2- met hoxypyri m di n-5-y1) - 1Hi soi
ndol - 3- am ue;

4-[3-Amino-1-(3-pyrimidin-5-ylphenyl)-1 H-isoindol-1-yl]benzonitrile 0.25 acetate;



<

28
1-(2-Chl oropyridin-4-yl1)-1-[3-(2-fluoropyridin-3-yl)phenyl)-1Hi soind
0l- 3-am neyg 20077149033 PCT/SE2007/000601
1-(2-Chl oropyridin-4-yl)-1-(3-pyrimdin-5-yl phenyl)-1HI so? ndol- 3-am
ne;

1- (5-Fl uoropyr| di n-3-y1)-143- (2-fl uorgpyridin-3-yl) phenyl] - 1Hi soi ndo
1- 3-am ne;

1-(5-Fl uoropyridi n-3-y1l)-1-(3-pyrimdin-5-yl phenyl)-1Hi soi ndol- 3-am
ne; > . ) 1)-1-{4-(trif} thyl)phenyl]-1H-isoindol-3-amine
1-(4-Fl uor -(\:’S—F&];J/?m dhn 3)31?9’11%] [ ( uommr?eyh)gx?/]y -rreltshyl phenyl)-1Hi
soi ndol - 3. Fnictate; '

144- Fl uor 07,35 (. 2-£] uo N 2oy celal=TalY:| = b TR DN E R dEE Bykspheny 1)
T sof nfé ?ﬁli;‘r%n am;dJnng;?&l%B&ﬁA)dl P @R Sipherdy T (R EBAUYERaltE

6 ChI or o-dcefpser | di n-4-y1-1-(3-pyrimdin-5-yl phenyl)-113-i soi ndol - 3-am

1 (3 Ifyr |%T\[?’d{3rﬁ’%'uﬁ9rlpw-§"ypf{6lsoﬂd°}fllyEPB ﬁrw;%hlllo)ﬂh F‘b"yzﬂ Par}ic-l ny] 1Hiso
i ndol - 3- ap @ -Botfyl 1GhpRhl-8;y)phenyl]-1-pyridin-4-yl-1 H-isoindol-3-amine 0.25

343- Am nc- 1- ?2 6-di chl oropyri di n-4-y1)-1Hi soi ndol - 1-yl ] phenyl

5-chl or o- %;e@edl met hyl 1H pyr azol e- 4- sul f onat e;

343- Ami not-fs_(peth I-Mrg?ﬁh@ﬁfl 41hpsmdmy1191 1EHisbinaolridading agdidtgheny |

6-chl oroi m dazo 31t hi -5-sul f onat

15343- Ani %63M120% RﬂFléWerYlo]@%SPEﬂP “VR eny. F%g‘?’ﬁ&&i% %23 4FBiteny |

2,6- qyf uﬂ%ﬁ %ﬁﬁ@-@l’[ﬁ(ﬁ”ﬂﬁ%ﬁrﬁim 3-y1) henyl]-1H-isoindol-1 -yl}benzomtrﬂe
343- Am no- | uor o- rimdin-5-yl phenyl) - 1H 1 sqi ndol - 1-yl | phenyl
trifluor 01“53 H@g@py%@:@é( )phenyl]-1- [4—(t11ﬂuoromethy1)phenyl] -1H-isoindol-3-amine;

3-[ 3- Am np f‘-ﬁ’l’u&lh 1cﬁn§ Eéﬂﬁ]dl ﬁ&rﬁﬁﬁh%@ﬂﬁg&ﬁ&mlaﬁﬂm acbraiél ] pheny

I 20tr|f| orret esu ate;

443- Ani nol- 14-Eh10fd &Qym@lqawmﬂwmlhl W%HWB)EW¢§M5 3t phenyl
trifluoro ol

accept abl gﬁsgﬁ)tg?osy"ﬁ'ﬁﬂ eﬁ%lrdﬁggo?\)gl{leeﬁg sa 't e?sggif%ﬁ%%ﬁl%%r?e%
corrpoumdsaccetatd‘orrml a may have stereogenic cent res and/ or geonetric

i someric d that
the | nvent o rE ety > SRS R B pblerk s EuATRERL 3

di ast er eoh@@u@rs, atropi soners and geonetric isoners. The present

i nvention._r tes t.o. t C dso f or
her ei nbef E)‘r(g%glélfqpﬁggmfgﬁ%ii%@ E@I?g p%ﬁ’éyl)s % e?g‘%l °§a%5 %&° tg’r use
i n phar mageirtRadpySeRpEE)-1 i[85 Mublopyrikn- piy@pmmuﬂ seihiol-3aamiept 2kl e

salts, but other salts may be useful in the production of the
conpottfds 2 & ormul a |. WO 2007/ 149033PCT/ SE2007/ 000601 29 It is to

be under st qoagddasdyritiies-PIy- eI Muoton Birhidmh-5-§lpaés d- IFPiseiyolsaismiat 1.25
tautoneric forms of the conmpounds of formula I. 5 Conmpounds of the

i nvent i on2e&#ebe used as nedi canents. In sone enbodi nents, the

present inygl fﬁdo%lsQS%bﬂg@:ﬁ@B%ﬁaﬁuqf-@tM&wyﬁdim -1 H-isoindol-3-amine

pharmaceutically acceptabl e salt's, tautoners or in vivo-hydrolysable
precur sor ¢.5taselplepf , for use as medi caments. In sone enbodiments, the

present | ?\5/[3 fl%til.'lo(?gl 135 ?Mbl%ﬁ?ﬂ(ﬁﬂ %H&ﬁ#dﬁ@gﬂﬁ&%ﬁ[@ vV HLSindbE8 - dine

medi canen or treating or pr ntirng an AP-Tel ated pathology. In
sone f art Réracetate;

5-[3-(3-Amino-1-pyridin-4-yl-1H-isoindol-1-yl)phenyl]nicotinonitrile acetate;
6-Fluoro-1-(4-methoxyphenyl)-1-(3-pyrimidin-5-ylphenyl)-1H-isoindol-3-amine;
6-Fluoro-1-(4-methoxyphenyl)-1-(3-pyridin-3-ylphenyl)-1H-isoindol-3-amine;

30 6-Fluoro-1-(3"-methoxybiphenyl-3-y1)-1-(4-methoxyphenyl)-1 H-isoindol-3-amine;
6-Fluoro-1-(4-methoxyphenyl)-1-[3-(5-methoxypyridin-3-yl)phenyl]-1H-isoindol-3-amine;
6-Fluoro-1-pyridin-4-yi-1-(3-pyridin-3~ylphenyl)-1H-isoindol-3-amine;



i o enbodi nents, the Al3-rel ated pathol ogy i S Downs syndrone, a

p-anyl oi d angi opathy, cerebraltanyloid angi opathy, hereditary

cer ebr al a di sorder associated with cogniti Elm{'; t,
MO ("mil tt}eggg(ﬁﬁt?g\gﬁe i npai rment”), Al zhei ner Disease, n%ﬁ-{)gr }é]g(;sg,sp
attention deficit synptons associated with Al zhei mer di sease,

neur odegener ati on associ ated with Al zhei ner di sease, denentia of

m xed vascul ar origin, dementia of 15 degenerative origin, pre-senile
denmentia, senile denmentia, denmentia associated with Parkinson's

di sease, GHIA@6-2SSiridR-B4PI- éﬂlpbﬁ-lnﬁa{u-fpﬁ BahyD+1 A R6ihddl d-arkias;al
degeneration. In_sonme enbod] e e _pr esent%@égnil on I‘OVI des use

of conpodrfdeorer- [ﬁdﬁmﬁthwp%@ﬂpﬂaﬁalﬁe@dn L RyBfing- Wl EfseRapls-
t aut omer $.fMorb1-[%1 (Y AubNHHAIN-331)p ﬁe@!]epwrﬁmi fxyi-bﬁri@mol-sian&& t he

manuf acture of a nedi canent for t treatment or prophyl axis of

Ap-r el at 8d3 p‘iamhlfcsgb@kenylr?ny@dn@-mﬁhqmen@}}ﬂéﬂisméﬂlé -amiagackals; el at ed
pat hols 09'39{% Alﬂﬁ{ould% &g%gﬁfﬂ%‘M&L 3@9‘3’ xlfﬁ dﬁ}%ﬁm@nﬁ—@éaﬂioﬂm@a%&ﬁ@ hy,

such as but not |1 0 cerebra gi opathy, hereditary
cer ebr al lk@mprdmgé(&ﬁv@gﬂdewlmm@blf&nsemdm}& pmine gedtate;ve i npai rment

such as Rku I i

Al zhei rrelr?’ @5‘&]]%1[]1 e efa{sﬁlgﬁﬁplﬁ[%omaﬁ g ﬁ]sl %%tﬁ&g}g&)#%ﬂfz i %%E%Q%Qm

associ at de3Vil ﬂncth:thuewk—&dl)dsas@yl—Héwomddgbammahy@ncmmsp| ated with
di seases Z nt.i a | udi ng denentia of
ni xed vaslz%tf’ ¥I§I§F13d61|)y& 81;1{55;‘ 531?{’50‘895%59‘%’1’%‘%%“ ‘dementia, senile

denmentoi a 1a[aqmam11ynam3&;mmeaﬂpai-mmyﬂ}mawnma ninfingdicsR@se,

pr ogr essi su cI ear or. rtic basal rati-on. 30 30
P o R A B 3 RSP R ier B SR e PO 2 and | s

coniSI dgr gqst(&mmﬂyﬁgﬁaaa _y}i?]ﬂheﬂﬂ]-uﬁ@é}@ﬂ&ﬁtm%nd&ne-a?m»ﬁfateon of )
any|! oi rotein us, inhibitin t hr i nhibitors suc
2s the caRpEHBRSH SO HEY RSB S0 Selgah Of PGk OfA e et
deposition of AP and portions thereof. Because the deposition of AP
and portions thereof is linked to 5 diseases such Al zhej ner_ Di sease
BACE I5s dR%}9is8 pepgeiof dhgripyeation thess ISPF%’l‘%Té\?éP’@B?Pé‘HtOfB%TmHF&g% cgled 5

t r eat nentggnd/ or prophyl axis of AO-rel ated pat hol ogi es such as Downs

syndrone and p-anyl oi d an opath such as but not limted to
corebr al 1Ry TIBa oI e Gdprapar b heinadniarine;

di sorders. @Sﬁg&l 2 ﬁfég.%&ﬂ%&ﬁgl@ MR \433 :ﬂr”ﬁB?dﬁPH?H 4. EHAL BsofitioR 8l

limted to M itive ei mer 10 D séase,
menory | ds@,6 Qlﬂ@m 3 fmethmtfybwh@n}'é-?ﬁﬂﬂtb&ﬂwwﬁ%dl)Mmom&ﬁM%

R D s

di sease or ment | a ar and
degener atlr&éFluonogi meth@xﬁalpmVﬂ—byﬂdﬂwmﬁﬂinaé}-ylsh‘ﬁ-ﬁdomddmmma and

denenti a ciated I r ki ' [ ssive
cupr anuct 2 PSR holll b PREGS50 iR LR RS £RRE
enbodi ne rit[g—FliidTer(QéBErﬂpynmnényl)phan;@} byydiis-4ay 1At ibacdd-G Famdm

b eyl of d- g G BT ST oA o B AR
229;} .O?.af/ hy(z-Mgtflfﬂ'psrﬂmmwy@bT-@-pﬁmhrﬂﬂﬂg&tngg*lfzgﬁﬁwgﬂ@-m@' at Edi ¥V: 52
2og| mpai r ﬂyro Qa@é ek ?{%WP rggidin- %y‘b éﬁ%%lﬁ%fg%gfa%m
synpt ons j a&s_m%ﬁﬁﬂﬂu Mytl)hu{vl ﬁ;&ﬁmaﬁts ﬁﬁﬁ@@ﬁﬁwf -ReMEsIcegsRer at i on

associated w t di seases such ei ner. di sease or enenti a

i ncl udi ng- eﬁfbﬂpmuw-%k%@v%%@nmé%ul)ﬁ@gﬂhéﬂaﬁm -S|
pre-senilg (2‘1@6& Vi dﬁleﬂyir)q @%ﬁﬁd@s%ﬁmﬂﬁﬁﬁtlkcﬂnﬁ§%ﬁé ed with

Par ki nson s di'sea progressive supran clear palsy or coftical basal

degensr atl- Eﬂr(Z-fﬁwmmﬁ%Yanhwﬂﬂét(@ﬂsmgpwbm@nd—y}hhﬁmoqdoh&lameng
human)  a { BEHARGI£RE VY- £l @Sy AR WY Rk n - FRIREE: Qhydor mul a 1,

1-[3-(2-Fluoropyridin-3-yl)phenyl}-1-(2-methoxypyridin-4-y)-1 H-isoindol-3-amine;

() =)
(_QECD




In sone enbodi nents, the present invention provides a nmethod for the
prophyl axi.s of Afi- 30 rel ated pathol ogi es such as Downs syndrone and
-anyl oi d awgizopyatdng3 such as but not limted to cerebr adCESB2b@0do601
angi opat hy, hereditary cerebral henorrhage, disorders associated with
cognitive inpairment, such as but not limted to MO ("mld cognitive
WO 2007/ 149033PCT/ SE2007/ 000601 31 inpg rnment”), Al zhei mer Di sease,
menory | oss, attention deficit synptons associated with Al zhei ner

di sease, neurodegeneration associated with di seases such as Al zhei nmer

gu sease ?n dEﬂHItdpﬁndlﬁelLyl}il{@fﬂﬂé&éﬁﬁnﬁnﬁ—yﬂ@ﬁéﬁﬁ] Vgﬁ&dﬁ?ﬂ%%ﬂiiée
egeneratiyv re-s e.denentl a, senile aenentli a an
de?re ntia @0&;18’%’ W%ﬁ?ipﬁ%lﬁmé ipaeny Dl prageicsanipe
supr anucl eB(S-M&bx%ﬁylﬁlﬁn-B%ﬂ)tl [Baﬂz-ﬂﬁ%%’ﬂynﬂﬁ%ﬂ h@ﬁﬁﬁﬂﬂ%ﬁmﬁl 8

adm nisterjn g to a mamual_ (1 ncl udi ng human er apeut i cal y

ef fect i ve takotireroByridingsiipb(feyrandinor Hpheryd Aoisoladgifarmingeut i cal | y
accept abl &l-gpkthorol PRI N iphdhyii g.lﬁéfﬂ&dgl YRR BB AL RO oA HuR 0T

enbodi ments, the préesent inv nt rovi Feat i'ng or’
prevent i ngl-4- Hueret3atZeinoperytidinghyimhenyll b (dmedown3-reyindpiony)-aHdsoindol-
-anmyl oi d af Qhﬁgat hy, such as but not linmited to cerebral anyloid

angi opat hy, reditary cerebral henorrhage, disorders associated with
cognitive 6 ﬁblarcr-hwutiqﬁnéudﬁ (BoyhuidimStylphieny)-eH-itcindvlSB-afime | d cogni ti ve

Cymot o asOsRiR S SR T R B e i .6

associ at echewinieh di seases such as Al zhei rrer 15 di sease or derrentl a

or o~ Seni | ¢ BRI KSR PHREH AL AR G R TP B e s A i

Par ki nson' l57-girasds ¢ sulfsrag@f essi ve supranucl ear pal sy or cortical basal

Compound of CrAPGrER-S Rarog BB LA gy - o Ubiseh eh eamigern Rt omer

or in vi V@]nygmzmagaglﬁom@cur sors and a cognitive and/ or nenory
enhanci ng 20agent. |n some embodi ments, the present invention
provi d&s a- %Egﬁ%’c? -bf2.¢ Ii]é]é]P’l'Oﬁ@jﬂ‘gP 40%9@1#10!1}‘1‘]@1“&3’}]@}?@1’1&16@& hol ogi es

such as Dausorsheasinesi®ioastd O- anyl oi d angi opat hy, such as but not
limted to cerebral amyloid angi opat hy, hereditary cerebral

heror r hage’- Bd’?*@&‘)d]eﬂsﬂ%oéw@m—éﬂlmenﬂ)-éﬁgmdeé-ﬂ]MI ment, such
as but notmhﬁ(;fbltﬂ@ﬂaﬁegulmhte( mld cognitive inpairment”), A zhei mer

Di sease, menory | oss, attenhtion deficit synptons associated with

Al zhei mer Zi3stmine-1- Eﬂeﬂ&@@é@@n@u@-ﬁwﬂp@sﬁbﬁa@mﬂm-tyﬂphhnsbases such as
Al zhei ger (dhs&ansmMesdaER A | ncl uding denmentia of mxed vascul ar
and degenerative origin, pre-senile denentia, senile denentia and
denenti a &is[é‘etésmaioeﬁ(Mumo—mmma-yéplﬁnﬁ}}wesoﬁm—ﬂnqu@g]s| ve

supr anucl &ak, g%g%mi) 1B ortl cal basal degeneration by adm nistering to
a mamal |nc Rumal nt)e a conmpound of forrmula | or a

phar mac eutas e ditek }aaacm: e phamkesutically acceptable salt, solvate or solvate of a salt thereof.

25 Some compounds of formula may have stereogenic centres and/or geometric isomeric
centres (E- and Z- jsomers), and it is to be understood that the invention encompasses all

such optical isomers, enantiomers, diastereoisomers, atropisomers and geomeiric isomers.

The present invention relates to the use of compounds of formula I as hereinbefore defined
30 as well as to the salts thereof. Salts for use in pharmaceutical compositions will be
pharmaceutically acceptable salts, but other salts may be useful in the production of the

compounds of formula I.



WO 2007/ 149033PCT/ SE2007/ 000601 32 salt, tautomer or in

vi vo- hydrol ysabl e precursors thereof wherein constituent nenbers are
provi ded h@POe0H/1420381 a chol i ne esterase inhibitor or PCT/SE2007/0006601
anti-inflammatory agent. In sone enbodi ments, the present invention
provi des a nmethod of treating or prevenitng 5 An-rel ated pat hol ogi es
such as Downs syndrone and -anyl oi d apgi opathy, such as but not
limted to cerebral anyloid angi opathy, hereditary cerebral
henorrhage, disorders associated with cognitive inpairnment, such as
but not limted to M ("mld cognitive inpairnment”), Al zhei ner

D sease, nenory |loss, attention deficit synptons associated with

A Zhel ren i RARARIo0RHE BYPAE BRLAL kiGuRRSAELabad, Wd I hibBRRCRnaYGh oo
Al zhei mer 10 di sease or dene t|a I nc denehtia of M xe vascular
and degenéieadoimpewnisiofjfornularie- seni | e denentla senile denmentia and
dementi a associ ated wi th Parkinson's disease, progressive

supranucl ear _pal sy _gr .corti cal basa neration, or any. othe

i Beand b be e i o, PoBeL R TERS: OBy SRMRRER? ng t o
a mamal  (rdaedt heliehigor Y16As BmBOHAO bNraHlal, ftepm@dmhcauy\aeébbtamam an
at ypi cal antlpsychotlc agent. Atypical 15 tlpsychotlc ents

i ncl udes, MRMSEHPT 7 .VWthagrOEYaa blepistirsst therephdgrist squeficanspte

Ari pi pr az Qh@odifRids %@preee‘ht Abbﬂﬂomp}owd& saﬁlsaﬂ@srv@es&maa ket eﬂfoaﬁse as

Ri sperdal ), Cpetla (mar ket ed as Seroguel), C ozapine (nmarketed as
C ozari | ) medicamgas ﬁreatmwueweﬂmaené&dab@ patygloay-aHapr AEHET uoxet i ne
(mar keted abodhiEAKS AB4Diatol paRATE md, B 3-RRBI@knRpatiyBN

being treated wth a conpound he |nvent|on has been di‘agnosed
with a parcpliebral anylelideea@eathm h@ﬁw@rebr@d@woabaaem@@ré@wm@@ with

her ei n. %&e& Hﬂﬂﬂﬁ eed
of such tre t ment . %%?agﬁ%g?§QQEﬂa%$g?e ee R@% e %&%gﬁ%ﬁ§ﬁ$&ﬂm9
per f or med losgSttFhigongledsie simpteroeassoatedavitho Alzheiingd discaph airuradegencratimin
conpositi C t re of
the compodnaea sidOMhilkcifttse Atk biGineR kbl Blesy, Whelle I7C
phar maceu tdegabiayvam@mmakeaﬂe deméngin, seudid dﬁmehtla) dempotiapesotiated Wih
2007/1490§3PCT/ §007/000601 33 A va% E¥ ngﬁg g in the pr esent
i nvent i on "REYSRT SECHR PAFETEG SH SRR Siyc"'f 6FHE @8%? 1% forms.
The present invention takes into account all such conpounds,

i ncluding cis- and trans i soners, enapti oner

di ast er eorfBFEue ¢Ejodimenis, fhe prospat '?‘?Bﬁl@r@m’ F515P QLEmROVRAE of frmula Lor
t her eof , q;m&mat;amalm acbapiadte JahighaRdmerosr 6 BGyGOKBERE Pk i thErebhR

scope of thIS i nventi Addi ti gnal mretric _carbon atons_ may be
presen® | Bé%? digpopenl fﬁﬁtaﬁ%5?$m§F§WﬁaxﬁFngﬂéﬁwﬂsoners
as well a afﬁb?é"giéé £ sohRfR@er cb&iihBHE mtesiprraaéae phtﬁabgaéseﬂcmab dubh 8s

i nvention._ The conpounds herej n describ may have asynmetric

centers. @pesREoms andibapylaidengiopaie ﬁ‘ﬂ‘ihc?ﬁ baiet limitedhig cgrebral amyloid
asymret ri %ﬂ%hyatﬁy lﬁéﬂe&&dﬁr @Qeﬁ&lqg}ﬂgﬁﬁaééed;bérgéréés%&lét Q-RE bé‘giktl% active
racem c known he art how prepare
opt ically m%m@t,fsmlms buswﬁlna@dbyMﬁéé“@mmqoemtm nmmmnfé) #dghainer by
synt hegi s S
caing. ot 1A Sicf totel Bk by SotRiebb e Bl iy AipeH liFRES
racemnic mmod@en@amntmscammm&rﬁmysmdhmssumem dlsnasb loedaudntia Many
geonetric | lefin N dqubl e bonds, .and the Like.can .al so
e pr esend bR &rhif balRT vt SAURRHRRE Gz b poi piptGyg P
i soners ar&mﬁﬁmdtdenmitmeesbciatedtma Rariessents disesse/irogossivelsspradidletu galsy
geonetric isone Ld he conpounds of the present invention are
descri bed %R f?a%’ GBSBYa*®¥d as a mixture of isomers or as separated
i somerkc forns. Al chiral, diastereoneric, racemc forns and al

geonetric _isoneric forns of a structure are intended, unless the
In some embodiments, the present invention provides a method of inhibiting activity of

BACE comprising contacting the BACE with a compound of the present invention. BACE



perm ssi bl e onIy i f such conbi nati ons result in stabfe conpounds. As

used herein, "alkyl", "allcylenyl” or "alkylene" used alone or as a
suffix or i ntended to include both branched
straight - dﬁgﬁﬁhéa(ﬁfated al i phati c hydrocarbon 30 groups é%ﬂﬁ@“““l

1 to 12 carbon atons or if a specified nunber of carbon atons is
provi ded then that specific nunber woul d be intended. For exanple

"Ci 4al kyl " denotes al kyl having 1, 2, 3 4, 5 or 6 carbon atons.
Exanpl es of alkyl include, but are not limted 34 to, nethyl, ethyl,

n- propyl E n-butyl, i-butyl, sec-butyl, t-butyl, pentyl and
hexyl . gﬁqu ictp asqpresentdhe maat ﬁeﬁcﬁtamﬁ@ﬂmrand it emsiderad toshetibe datedent

or an allc e (or IIc | i nki u

understoodﬁFﬁmgﬁg Bi |C§T %Fﬁé%ﬁ%gg 'ﬂﬂﬁ?%ﬂ%ﬂeggg H%§P?%5§R¢§8H§ﬁﬁ

n‘:s'lt( h?/l et hﬂnib,ltoﬁ I%dclﬂfs@llmydompéﬁnds %ﬁﬁlﬁw fh@ﬂe{h,bwom K@l{)h)éfui Ic)d 16%16& Eletc@p@r.’hon

al kyl group_havipg one or nore doubl e carbon-carbon bonds e
6%@ RriEne

al kenyl gr thepapénppcanssrbpdappritiongfehbandaomians therraf s ed to
lilce. ]_hedifs&rséﬁ'suéﬂ Kﬁﬂéﬂn@f‘ﬁiseasé@ ]§15 1@@%@%&1‘%@&&(? Q@ev@iloﬁﬁ

group. io used herein, "alkyn refer group aV|ng
one or nor éﬂlg? a5 teeatzmanbend/arpripbilatis nﬂéﬁ—rﬁ&fadrpﬁtbolegmwnly hs lgmps

| ud t
'r glgelrjset g g%gyd\lll‘lalagﬁ?%l’f{%d aﬂﬁ% P-%S/S]JGF %@but];gﬁnézerd% C J ernQ(ny?oq
"aromat i c" axsidpethy, hemdiyldroombmbhémcgﬂmg@shsbyalexsragsoaa’edmthrmgmn%

| t h t.ers., 4n +
At B T AR A TR o R o S T e
As usedo heDesesse, hérsory dosmattention’ defieif sy tdnts Brochitdrvitli Alzhditgr diseasect ur e

6.7 and o eR e e SRR R 18PN e A b rgraEe, f or

exanpl e, phehying dEilnangth Prieddua esilag ent dﬁgéﬂeﬁ@wS orifin, Pré-seritt.deshéntial@nil®r

14 woul d be a pol clic noiet | east one carbon |s
common to HEMX%%PM ?@091?t¥Fb‘§’1rﬁE ﬁ%@?% fresermsrEye thEndlig st e
"fused ri ngscoltical ®Hsal@é@diptagomlapht hyl . The aromatic ring can be
substituted at one or nore ring positions with such substituents as
descri b&d above. The term "aryl" al so includes polycyclic ring

syst ems hayj foghelcMBodimeti8) tBe gx%séﬁ)'ﬁllvéﬁoﬁ b RRRIeh Qrﬁeﬁbaffoﬂtﬁ\@u&&néﬂe BIZAB-
carbons are common to tWO aéJOI nin rings (t eé rings are "fuse

rings") whitasdpaholqgies sechagdogms ¢ qmer?glé Prasoydeie pegiprathyt suchexbutpbi,
e Ol b fid 0 cbloBiAPafADi R BYRR RblcBULP ccr Y ANSROUEI) Foors |

cycloal l cynyls. The terns ort para ap
and 1, 4-di éﬁﬂ%@tﬁdmﬂe@paaéwzempesrmmegmbv@oyhmﬁmtod%@hﬁmd cogrstiveanes

1, 2- di npt L RERRERS AR DI FBLBY IBENARNG B R YIOINIP i ocit

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

25 amammal (including human) a therapeutically effective amount of a compound of formula
I, or a pharmaceutically acceptable salt, tautomer or in vivo-hydrolysable precussor
thereof.

In some embodiments, the present invention provides a method for the prophylaxis of Ap-
30 related pathologies such as Downs syndrome and B-amyloid angiopathy, such as but not
limited to cerebral amyloid angiopathy, hereditary cerebral hemorrhage, disorders

associated with cognitive impairment, such as but not limited to MCI (“mild cognitive



35" Cycl oal kyl groups can include nono- or polycyclic (e’g., having 2,

3 or 4 fused or bridged rings) groups. Exanple cycl oal kyl groups

i ncl ude CﬁﬁbqaﬁﬂQﬁgs cyclobutyl, cyclopentyl, cyclohexyborcero07000601

cycl oheptyl, "cyclopentenyl, cycl ohexenyl, cyclohexadlen¢f,

cycl oheptatrienyl, norbornyl, norpinyl, norcarnyl, adamantyl, and the

like. Also included in the definition of 5 cycloal kyl are noieties

t hat have one or nore aromatic rings f3ked (i.e., having a bond in

common with) to the cycloal kyl ring, for exanple, benzo derivatives

of cycl opent ane éL.e., jnd%pgl), cycl gpent ene, cycl| ohexane, and the

like. The FERFReR) AbderparDisease, memoryless, dteatiandeficl swaptemp gsefiderhs

havi ng t hewgR@GiHeinR4 dﬁbﬁé@,%uﬁﬁe%ﬁéra% RlRRed \Jiﬁﬁz&lag@ﬁudh% 'fA%%ixgéﬂtS ed
S rom 0

or bridged _polycyclic systens. Preferred cycl oa ave fro

10 car bon @#@AOTIdsmeptia Relpding ﬁﬁgelét@pﬁmd@ascaimau%ieequra@mpmwmave

3, 4, 5, apdib &R ReNSnitd Uehddftid ddd%eRbAt G Bied Rin ]I%IQH%BQS’ isease
C3_6cycl oal kyl " denotes such groups as cyclopropyl, cyclo u%yf,

cycl opent yprogugssiveysupusheskspr palsy orkertigsldsdh degeneratidmgoripoiaink ediyintstaraf ér 5

to ring-co L1y having at | t 15 one

car bon- car%on %%@%ﬂ%ng |2X{hﬁ%%§#§§1y ejaﬁr‘{?ag%aa\ﬁoﬁlﬁﬁ?frsaoc% 0?%5 of Sormula
car bons at s a pAsmaseticdibraecapiablehalt,aiutomer' di @k Roshydrolgablegpricarsbisuor ,
chl oro, brono, and iodo. "Counterion" is used to represent a snall,
negatively or positively charged species such as 20 chloride (co,

br omi de (I(BTn)spnh)ﬁdbodatrd" Sgt;,(tﬂ-br,es@t:fﬁbaftilen bﬁdﬁﬁ@@)nﬁtho&léf fégé?,tl)ﬁg 68&&?@91:(1_ ting

t osyl ate - nyJ - ., benezensul f onat e. ( pheny] - Sl sodi umion
(Nap) %ot%%?lgﬁﬁ? €¥‘%1?@s¥ﬁvﬁlﬁ?ﬂﬁ?wﬁxa%r9maﬁ%ﬂé-ﬁ@ﬂ%f glopathy,such adwki n,
the term "heliefiret kcdeyebral @mylon®irRicpete| Hefeditdsy c’t’aﬂé&hﬁﬁ@ﬁdﬂﬂaﬁé’, d&aeks to
a 25 ring-contai |% nmopoval ent and dival ent structures having one or
nor e heter??é?%%‘i,w’i ERepITE SRRy Bk Fekias guinob mied v MiH(“sildgesptve  of
the ring sinpdfiindfite), AbtheBATDideaieNBeh P Tbs3, 4t@nddh Rl SyhRohb Ssddifef -
nmore preferably 3- to 7- nenbered rings. The nunber "of ring-formng
atons in h¥it ey disgase, ngispdegensrationrmgiosiatedvathylisemess sechasplabeings 10
het er oGy cl ¥ikeab&Qkm ificIhdi ] é#&@d i i -
ring-form nlg?aat om? '&%tgarfg?lgalg%fiﬁériﬁggg{h&gﬁ2593,?15.1? e r%“g%o?zr’r‘? g AL OB
is N, O orsegile dupeatipsymle demgpidagnd damyntierssngtatedatithPadringvaistdisaddey

sat ur at ed t i..A : . s, and
heterocyclﬁ%gllgé%'%‘%ggﬁ%@gec%ﬁg i%c%@%qg%zﬁg%ﬁ%gé&n@p%g@% ﬁ%&ogase of
pol ycycl i cmspsebincludigdniieg) heiapovsd of formula hos: phesmadetiiadllh erceptablony

be substityte bon heteroatom atom.i f the resulting,
conpound iiﬁtblg%%ﬁgf&lrl?%%%wr? B((S:%kf P;/Ie‘ﬁ%?‘)és : d PR AT APr pypRory cnbaitting
het er oeycl agentray optionally be quatem zed. It is understood that when
the total nunber of S and O atonms in the heterocyclyl exceeds 1, then
t hese heteroatons are not adjacent to one 5anot her. Exanpl es of

26t er OCly_CLIMI ssllnie mﬂwﬁ’flfb’ithe %E&ng@?zﬂﬁbﬂbf@lfﬂeﬁ @ﬁeﬂlﬂd ioﬂlﬁéai@iﬁgg rgvegthlag I
-pyrroli i -1, 5,2-dithiagzinyl, pyrrolyl, i_ndo ,
4- pi per i dp‘g@#mﬁ‘iﬁ@g?%%%?ﬁ%& P‘?“% %ﬁ@:ﬁﬁﬁ%ﬂg@ﬁhﬁ such as bu

2, 5-t hi adi gt liftited tor@tdbeb] Bitlloi PR IpeE, RredA% S thidbAEhenf%BRA) BisorlErs
aziridine, azomdn% benzi m dazol yl , _benzodi oxol, benzof uranyl,

benzot R of HFeHAM WibereBip Sppment stbiis Saebligpited 9ddet Grildspanitive

benzot ri azglWirmem , i I j j :
benzi i dazalonyl ek O A Moh e R A

chr omanyl , Wit T disase,menropgeenerefionsstpaisted wbolidegsts oephian dlzhnipter
2H, 6H 1, 5, 2:did biRziovl: (o 3 _ di ‘ )
50yl S e L spclb SerBn of Wt vastuth an AUGERYK Bl ore-

f ur azanyl , schidhenpioptia,isehileydemeitin aid Zlementiamesociated chathdtarldnsopts, disease,
i mdazogli ik 1H-i nd L.yl . ;i,ndol enyl., i.ndal.i nyl
s n%%’grférmsdwgggﬁ‘%‘%as%%a%%‘}rﬁ i 1besal SRR Y ST UYPRREL 81 1

mammal (including human) a compound of formula I or a pharmaceutically acceptable



201, 2, 5- oxadi azol yl, 1, 3, 4- oxadi azol yl, oxazolidinyl, oxazbdlyl,

oxi rane, oxazolidinyl perimdinyl, phenanthridinyl, phenanthrolinyl,
phenar sazi I zinyl, phenothi azinyl, phenoxat hi

phenoxazi n‘?/%i Oogﬁ'?ﬁ)g?azi nyl, piperazinyl, piperidinyl, B%/ée],r/?E&POrwp?ﬁm
pi peri donyl, 4-piperidonyl, purinyl pyranyl, pyrrolidinyl,
pyrroline, pyrrolidine, pyrazi nyl , gzolidinyl, pyrazolinyl,
pyrazol yl, "pyridazi nyl, pyrldooxazole 25 pyridoimrla7ole,

pyri dot hi azol e, pyridinyl, N oxide- pyrldlnyl pyridyl pyrim dinyl,

pyrrolldlnyl yrrolidinyl dio rroli.n rrolyl. i

qui nazol i AR, tauiumen of Wﬁ’f/‘io‘hyﬂﬁqlﬁgﬁﬁBﬂé F?{&Fhe}/eaWﬁ SCINK %tﬁmegy b are
qui nucl i dbfb\éldedﬁé&méﬂdrbvdhohﬂeassfe@mdmﬁﬁtt;f @*hhhqmﬂaeﬁmaﬁ@'tagydtpl peri di nyl ,
t et rahydr oqui nol i ne, tetrahydroi soquinolinyl, thiophane,

t hi ot etrahydroqui nolinyl, 611-1,2,5- thlad|a2|nyl 1, 2, 3-t hi adi azol yl,

1,2, 4-thi gd dm%g AR b adottoct Tinastizazd bidvenitn
th| ant hreny '([)%']I azo ygS %eglrég%ﬁwet hi eﬁr%"?crin gzoe Xﬂ)@ t hi E%oo?aﬁglluylg
Y

t hi enoisni ddzmelaged pathilogish sushys Dowhs syngreme and PAEyiRjf angjopathy. fue aszlzﬂtw
1,2, 4-t 2V
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to an ar omedotiatet stitrcognitvesmpaieny, sich asebm potdimtedde MQ4ireld sasalivPrenber
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systens. ExaikREmed diskaftcheraRpsteraon agsscmtnctwuhl dispdstdrugh ag Ah:h@lﬁt@li on,

dyl d
P71 ao iyl disiogF rpén el Ao (e UL AE R 1o b B R, pro-
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enzot hi en enzt hi azp i soxa a
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purinyl, cfdoR®zYr ¥bnditpnesdiibe@Bebivl by ddﬁﬂﬂbtbmg to aajiuﬂmﬁéfl({mbiuﬂmg hhumagane
10 errbodl ments, the heterqaryl grqup has fro to a ut, 20 .car bon

at oms, ancrompownsafferpressaidnyshiionand ep BWP‘Q%}&‘B PPS§ obic 38 At%‘ Aar bon

atoms. ] n Sg) cﬁéﬁa‘%géd??ﬁ%ﬁdestHﬁnhﬁl‘iﬁ"té&&}(‘)laﬂd’apjﬂ@ (8aRéed ﬁISZﬁ)réx@) about
14, 4toao to about 7, or 5to6rin
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from1l to 3 ring heteroatons i ndependently selected fromO, N and S.
Exanpl es of heterocydoal | cyl groups include, but at not limted to,
t et r ahydr ofngbme ysinbodimhxytd,rtba‘ mmamyl or hoyan beinglireajed widinacarhpoung REthe A

sui tabl e heteroc cloa U e bed
her i n, R R R e S I T e
above Wit hhdréiﬂ Ihlﬂihs@atsm;iﬂﬂmdnﬁnal@f hmnmtiwmgaiem:é isdin mnemhaf@uetfregtrognt.an
oxygen bri dge. ﬁ | es of, al on qu_ﬁo ctjt are not limted to,
met hoxy, ePHERSS: R rgé‘?v%&ﬁ Jnof 6 STHIBEY oxy, 25 i sobut oxy,
t-butoxy, n-pentoxy, |sopentoxy, cyclopropyllnethoxy, al Iyl oxy and
pr opar gyl ox SimJlarly, "alkylthio" i oal kox ent n
Ry G ou Shearouset ol Y e Wit PIERE i LB RO SHin i oo P
atons attaghgd ﬂg?éd@éﬂg Rnd oSHbiR R thelRbing@igids of the invention herein fogether with at

least one pharmaceutically acceptable carrier, diluent or excipent.

The definitions set forth in this application are intended to clarify terms used throughout

30 this application. The term “herein” means the entire application.
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As used herein, the term"carbonyl™ is art recogni zed and i ncl udes
such noieties as can be 30 represented by the general fornula: 00
orXR WO YOONH4YEZ3PCT/ SE2007/ 000601 38 wherein X i s BCHRIRAVIAN0601
represents an oxygen or sulfur, and R represents a hydrogen, an

al kyl, an al kenyl, -(CH2)m R' or a pharmaceutically acceptable salt,
R represents a hydrogen, an al kyl, a@3al kenyl or -(C112),,,-R

where mis an integer less than or equal to ten, and R' is al kyl,
cycl oal kyl, al kenyl, aw, or heteroaryl. Were X is an oxygen and R 5
and R is Anmetyyufrcorgpmnds nethé present mvm W Akist mmamé@ﬂ@%me*m@r e Xis

an oxygen,_ and R |

herein as Sere@??’%%/forﬁ? gﬁ%eﬁ}gsg%%g%\rﬁ i a\%} | s a Fﬁq%ir ogen
the f (ﬁr gullﬁblﬁcmg"aﬁs;eﬁd Sass iSanaard) Bx yhd 8- eamtnbmerw%mstaemnem, (Biwanrs did R

i s a hydrqgen, e fornul nts..a " re
t he oxyger’nég Efﬂ%hﬁffa‘ieﬁ’éc ’Q‘B‘g’ffﬁs E&F%‘?“g offer Plé’gfﬁfﬁ%@‘&m% 4 B‘%?%govg{eﬁm
formul & raps Rs f&mﬁnﬁﬁmkml@awh@mﬂh%mgﬁﬂﬂpcmﬂ%ﬁﬁﬁn%maﬁbam$mhhum and R

and R is not, hydrogen, the for a re esents "thlo ter " \Were
X is sul fd# %‘HHHWUF%E‘ ggﬁ"-lp F:Kh S’fl%lrl s P%B’P@% thereo, are

"t hi ol car hggydeli g0 %@ude&%%@m%ﬂh@nsrﬂefcdﬁ Qs ﬁéreﬁ:iieﬁbﬁdémeﬁhavb he
formula represents a "thiolformate." Ee other hand, where |s a

bond, and aymetHs centerpy GpEpamds ¢fie %WEIHV%WHH Fontpiping @d aypunelrically
"ketone” gLouRed MGh Gnaf He%o@atéﬂ% gpt}'c%ﬁfi adfivh %r RYShRG8hs. Tk Revale¥®n kb

formula is represents an "ald ‘yg used herein, the term
"sul f oyl "the et mmmemrmt@w Elch‘éﬁ foeraﬁa sysk a5 b Feseluiipreef TRGPIHR BIER BEr a

| ted + SoRDshn opgely Pt e, B e e
aral kyl, omagents éWbenr mh¥iydd, separaticsienf thﬁa\a@mmc m@@nrel csubs petuayedby mﬁthegs
0, 5071 ok BR3P N B 2B
st ruct ur e: aiéd RpEa2etdiRthe compounds descrlbed herein, and all such stable isomers are
15 contemplated in the present invention. Cis and trans geometric isomers of the compounds
of the present invention are described and may be isolated as a mixture of isomers or as
separated isomeric forms. All chiral, diastereomeric, racemic forms and all geometric
isomeric forms of a structure are intended, unless the specific stereochemistry or isomeric
form is specifically indicated.
20
When a bond to a substituent is shown to cross a bond connecting two atoms in a ring, then
such substituent may be bonded to any atom on the ring. When a substituent is listed
without indicating the atom via which such substituent is bonded to the rest of the
compound of a given formula, then such substituent may be bonded via any atom in such
25 substituent. Combinations of substituents, positions of substituents and/or variables are

permissible only if such combinations result in stable compounds.

" As used herein, “alkyl”, “alkylenyl” or “alkylene” used alone or as a suffix or prefix, is
intended to include both branched and straight-chain saturated aliphatic hydrocarbon
3  groups having from 1 to 12 carbon atoms or if a specified number of carbon atoms is
provided then that specific number would be intended. For example “Cy¢alkyl” denotes

alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms. Examples of alkyl include, but are not limited



WD 2007/ 149033PCT/ SE2007/ 000601 39 wherein p is 1, 2, 3, 4, 5, 6 or 7
(i.e., C3_9cycloalkyl); the C3_9cycloallcyl is substituted by Rd; and
the point of a('m achnment of the "C(=0)C3.9cycloallcylRd." is ugh
the car bon" 228 1B1% he car bonyl group, which is on the lTCé'ﬁm%qu'%gl
expression. As used herein, the phrase "protecting group” neans
tenporary substituents whi ch protect a potentially reactive
functional group from undesired chemc transformati ons. Exanpl es of
such protecting groups include esters of carboxylic acids, silyl
ethers of alcohols, and acetals and ketals of al deh%/des and ket ones

respect i v efoymethils ethyle pairepL, fprapsh R1OMYL dioBih seaBHyls Py ineen ﬁhexyl

revi ened (@éa@aemﬁ Ve saltf Swh&h@a%nnﬁ[a@ﬁlﬁ%ﬂléiﬁ ol APHPA erl e o A GA Y
Synt hesis, 3rd ed 1 New Yor k 99). used herein,

"phar rraceusﬁozéhlmlyn%@éﬁbwe@ts is@m@;ﬁeap%@icélﬂmm@@@ btk brapehed pesk
conpounds, oPRHRLAAR fethG0 O d and/ or dosage forms which are,

W thin thesscope of gognd g@%‘.ﬁ clglgﬁj’ udgnment, suitable for use in
contactswith the tissues of human beings and 15ani mal s without
excessi ve i k S [ problem
or conpli cag ?%egh%%%nﬁn%%és&ﬁ% fefhto ?Ill%ml cl)lglgjglggg%%rn% re%} l!rﬂjl?sk ratio.
As used hecabon—cafhmh@nn@c axamp]alauspnﬁcgmps ablude sthértyd,p aspeﬁﬁr cyclvhexenyl,

derivatives e er-ei nt conpound is
nodi fi ed by(ﬁ%ilngT%%% éE%QEQgggﬁggiiﬁ% QEF%?Emgl g&igo i ncl ude
counterions). Exanples of pharnaceutlcally acceptable salts i ncl ude,
but are no r ani acid salts of basj

Fosi dud st e beR Fiumh iRt o 8 B aRiethe2ihe 0uS Biricre Ronie S by o
such asbfab&naxyEmapaelsalﬁ@ﬁ %aadpglhaudw dﬂ@,my}T b@pmarﬁaw&:ecﬂid thrm ]
acceptabl e clude the con ional non-toxic salts or the

quat er nary gﬁ%%ﬁ?ﬂnﬁ%ﬁ??%a@Vdﬁﬁém§§$é§¥mégﬁﬁ8und formed, for exanple,
fromnon-toxic inorganic or organic acids. 25 For exanple, such

conventional non-toxic salts include those derived frominorganic
aci ds suchAagssd\parede hrempic T‘Efﬁ’@é‘bﬁiﬂf?%fb%ﬁ&uﬂsr@vmgl@é@ oAt he salts
pr epar gd f?élﬁzﬁﬁtﬁx@fé'd“cax%ﬁﬁﬁ SHAGRe AR aaet:ﬁagact&gal(@wnwtdaosax anzm c,
met hanesul Tonic, and the %< ﬁ phar maceut i Ty accepta ]l% e salts
of the pr e@é@ﬁon{s)rwéﬁ?mwﬂwwtB@b@vﬁﬁh@b@Wé@mromthe 30 parent
compound that contains a basic or acidic noiety by conventi onal

chem cal nethods. CGenerally, such salts can be prepared by reacting
the free aésusedhcisis efterntd? raftreencomptionidg stmdhire sade op chlironéio 14

007 14902 o BREE RUIBHAS Caflinfrk b At B ofbo hok] n‘”%‘éldr%m%f‘éle&ﬂéf
;tgg '; \glapa ngmaqu@gréfﬁsnﬁademmé;@hmyhgﬁtmg memmegr gtﬁ[armllz 13, or
e e o4 v S BE R bROkci b MR G R i BSLarRReg po any b ¥

adjommg rmgs therein (for example, the rings are “fused rings”), for example naphthyl.

The aromatic ring can be substituted at one or more ring positions with such substituents as
described above. The term *“aryl” also includes polycyclic ring systems having two or more
25 cyclic rings in which two or more carbons are common to two adjoining rings (the rings
are “fised rings™) wherein at least one of the rings is aromatic, for example, the other
cyclic rings can be cycloalkyls, cycloalkenyls or cycloalkynyls. The terms ortho, meta and
para apply to 1,2-, 1,3- and 1,4-disubstituted benzenes, respectively. For example, the
names 1,2-dimethylbenzene and ortho-dimethylbenzene are synonymous.
30
As used herein, “cycloalkyl” refers to non-aromatic cyclic hydrocarbons including cyclized

alkyl, alkenyl, and alkynyl groups, having the specified number of carbon atoms.



5 cl eavabl e) ester of a conpound of any of the fornulas described
herein that contains a carboxy_or a hydroxy group. For exanple am no
aci d est erwo 2605/1@003% Koxynmet hyl esters |ike net hoxynet hyperse2007/000601

C .. 6al kanoyl oxynet hyl esters |ike pival oyl oxymnet hyl ;

C3. 8cycl oal koxycar bonyl oxy C _sal kyl esters like 1

- cycl ohexyl car bonyl oxyet hyl , acet oxyn%%hoxy, or phosphoram dic cyclic
esters. 10 As used herein, "tautorner™ neans other structural isoners
that exist i n equilibriumresulting fromthe mgration of a hydrogen

at om For fégsrolgp%tcg%t Qe {?%H& %?B&kgﬂg%"& ug]%auﬁ 2r? %usg' orcia

has the pr per etone*a 'sat u ate

used her elm“g)ﬂrmﬁeﬁmwbwddalkﬂrgdoups hmtmﬂecwopmmyurcgblolmtﬁ d:};BEJpEntjle
Lo survive isol ation

di cat
| oot Sy RO Ia Lol SR LA L BB S L3RR
into an efbiboayi, muq:i@ﬂ;emaqaﬁm ladam@@ril,tandmuﬁermlwﬁﬁmdétf inttheddfinitRRAloif on

further inclu drates .and sol vates. The presenpt vention further
i ncl udés |§‘8?ag%fl Iflg}e‘ileéﬁleﬁtgﬂ’e@&ﬁﬁ]bﬂ%ﬁr%‘?a Raes -F-oEving bond in

"1 sot opi cabiion &¥ith) follé eyclalkl Bk, fHRRRAYIE behto RiCATRONN G cRbedidR (ic.,
mventronhlg‘uere one or nore atons are replaced or substituted by an

at om havi W), sy elppateng,Ccyclghexang and fipdiks. Thestegnf usloaiieyl’t fughsr ippdndes

at oni ¢ MasguRted RS Eroupiaving m@lsga:llﬁaanmadofb&w@&%@ TesEmay RaLEL 2l 1Y
occurring). Suitable r adi onucl i des t hat may be i ncorporat ec?

conpounds fsed Ph‘énd@re@g@ﬁwchﬁ %rﬁms(a?refeﬁed e@@aﬁms har@ﬁwat?» tpil rarmrb@n atom® 11
(al so wrltzme 28 Rrrcarr %Hhﬁfé#% b haldh SO t

tritium, "C o Cg C, e13N 5 %a "1 V%‘E% gﬁssmgjé%mc%&
"Br, "Br, Fepexemple Afis-spzegal@d’c’i dqx@lesw@ gr@unrs enexclapthyt, hpalotugyi,

i ncor por atc d t radio- 30 | abel ed conpounds will depend
on the spegl ?‘%’e@t’g%gfﬂ‘?f?@n of that radio-|abel ed conpound. For
exanple, for in vitro receptor |abeling and conpetition assays

conmpounds At I H 82Br . N
general | y 21@ %rioﬂs &I? f‘ﬁ%ﬁﬂﬁgl Tef%ré%jo{mg Sﬁ%@ﬁ%{ #%166%01
41 i magi ngnapmbomathmnbu@@boﬁﬁﬁIhe:lrﬁ@land:lbﬁﬁmg fibRdBlio 123:&?3@11575&1’13. 75 |
--Br or 72Br will generally be npost useful. It is understood that a

"radi o-| abel ed conmpound” is a conpound that has incorporated at 5

| east one Asaskdiroh,i“talo” brfhsiopen eabads b Schidd€ biaad, aRdifldbde s

sel ected fromthe group consisting of 3H, 14C, 1251 , 355 and 82Br.
The anti-denentia treatnment defined herein nmay be applied as a sole

t her apy OF‘CﬁiﬁﬁeﬂdﬂV@dé&i tolrBprasd el 4 dnfill, ARatilt® SYTBGVEY cﬁrgédkﬁedlé}\éﬁéﬂ 4500,
conventi on gqhm er g{ Such i.o chenot her&g_é d/ i ncl ude gne or
nore of tH °T1 ‘b‘mg Rigotydsecidsr (Ofbe Agelate EdbER dbl%lfiitﬁégﬁ‘ba:ase

i nhi bi tor %syﬁ@(%@ﬁé%@&?'bb!n&%&%ﬁff&a ef(?%ﬁ-SM?) SO Son TRID! Yotassium

enhanci ng agents or at cal antipsychotic’ agents.
g % ammonium +) and the llkep y g

As used herein, the term “heterocyclyl” or “heterocyclic” or “heterocycle” refers to a

25 ring-containing monovalent and divalent structures having one or more heteroatoms,
independently selected from N, O and S, as part of the ring structure and comprising from
3 to 20 atoms in the rings, more preferably 3- to 7- membered rings. The number of
ring-forming atoms in heterocyclyl are given in ranges herein. For example, Cs.1g
heterocyclyl refers to a ring structure comprising from 5 to 10 ring-forming atoms wherein

30 atleast one of the ring-forming atoms is N, O or S. Heterocyclic groups may be saturated
or partially saturated or unsaturated, containing one or more double bonds, and

heterocyclic groups may contain more than one ring as in the case of polycyclic systems.
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Such conjoint treatnment may be achi eved by way of the sinultaneous,
sequential or 15 separate dosing of the individual conmponents of the
t r eat ment . WO3EH1dYWHi nati on products enpl oy the conpountfsT/Gi0¢7Hpes01

i nvention. Conmpounds of the present invention nmay be adm ni stered
orally, parenteral, buccal, vaginal, rectal, inhalation,

insuffiation, sublingually, intranmuscd arly, subcutaneously,
20topically, intranasally, intraperitoneally, intrathoracially,
intravenously, epidurally, intrathecally, intracerebroventricularly
and by i nﬂ‘b@ﬁlqt@ﬁcnch@ gngsHissqrigpdberein Ty bg sttt aitedion|capep enen phetepAEoBoUt e

of adm ni i M- f i t he
pat | ent | 2o (8 ResplB SSRNAL L st AR 2P TRl HE RO Rly
physi ci anag Sphivmelly bequatemingdnlj it tmslerstoddl thatiwbén thetpitalmnmberdf §esdge

| evel as the mp [ i s i i . ective
amount - of 4 SHR HAERERRT Rl Ea: Bl AL hlEK B, BAGLEMaccilp B0 DV )
denent sa wmsotlen. anount sufficient to synptomatically relieve in a

war m bl ooded animal, particularly 30 a human the synptons of

denentia, to slow the progression of denentia, or to reduce in
patients WkiripleydTeRiRyelYls thefrie] hud afemet limisdd 16 1 TG Ridbtokg 2veFrsRdonyY\PH,

2007/ 149033PCT/.SE2007/ 601 4 I .preparin rpmceutical
onmos: L1 BHG- Py SR ERBG iR L i B P GaheolS

phar maceutcRidoYizagk 6Bt 13b)sahiadibFih@l frid@il, RRLRYEID Sizetsihd, Bzeplind, | qui d.
Solid form_preparations include gowde,r s, .tablets, dispersibl

gr anul 8s, agifiag ageciny. hepamidazolily benrpdiorqlihsprabyrany, benehipfrayhr j er can

be one or ,BLBIHUESM,BRERX Az telztHRYoIA| BRzatRkzoRA, BihbdiaRESIyL, f | avoring
agents, solubilizers, lubricants, suspending adgents, bindérs, or

tablet di sruvisepzabyl.henzisgtiezelyliengimdaglenylisabaaoldrbdbebareivhg
materi al . blcgrbgﬁﬂﬁecfhﬁoméa?ﬁ ofiBfaehfi! cibmlidy! di h@ﬂéﬁ%ﬁﬂﬂﬂ whi ch is

inamxture wth the fiiely i o divided active conp . In’tablets,
t he acti véHgdrhbAedithiazinyhidiomolang, firyk Re-dihwdrdfieen, Rsiihgdroficamnecessary
bi ndi ng pr i I LR 8 PEARON s ed i : shape
and si lge g-glgl P 2’5‘?@0‘9‘%% pari ng’ supglbis:"{lré or%lﬁ{églﬁggjgﬁtaiﬁ%lhg?ﬁ%&me’

| ow el t i rgidweokidsh; imidszodingl, ntidezelydf 1 H-atiezplyddandblens], dgidptoyli dddizgt
cocoa butt s firs t.ed. and t-he .active.inaredient. is . dispersed
Cherei - byrtopbiscobity St st BRRalr SoRREIE ot Bl dmdol st SPEF8° s
t hen pour édquindlinyt; devtdaviobhtisexhzodyl, wrodphslingh) daghithyoidényl,t o cool and
solidify.

octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,

20 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, oxirane,
oxazolidinylperimidinyl, phenanthridinyl, phenanthrolinyl, phenarsazinyl, phenazinyl,
phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl,
pteridinyl, piperidonyl, 4-piperidenyl, purinyl, pyranyl, pyrrolidinyl, pysroline, pyrrolidine,
pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazole,

25 pyridoimidazole, pyridothiazole, pyridinyl, N-oxide-pyridinyl, pyridyl, pyrimidinyl,
pyrrolidinyl, pyrrolidinyl dione, pyrrolinyl, pyrrolyl, pyridine, quinazolinyl, quinolinyl,
4H-quinolizinyl, quinoxalinyl, quinuclidinyl, carbolinyl, tetrahydrofuranyl,
tetramethylpiperidinyl, tetrahydroquinoline, tetrahydroisoquinolinyl, thiophane,
thiotetrahydroquinolinyl, 6H-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl,

30 1,2,5-thiadiazolyl, 1,3 ,4-thiadiazolyl, thianthrenyl, thiazolyl, thienyl, thienothiazolyl,

thienooxazolyl, thiencimidazolyl, thiopheneyl, thiirane, triazinyl, 1,2,3-triazolyl,

1,2, 4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl, xanthenyl.



Sui table carriers include magnesi um car bonate, magnesi um st ear at e,
talc, lactose, sugar, 20 pectin, dextrin, starch, tragacanth, nethyl
cel I ul ose, waagiHREsr boxynet hyl cel lul ose, a |OMFnE|tIr¥hf%ﬁﬁmn%@&@§
butter, and the l'ike. In sone enbodi ments, the present |nvention
provi des a compound of fornmula I or a pharnaceutlcally accept abl e
salt thereof for the therapeutic treatpgent (including 25 prophylactic
treatnent) of mammals including humans?‘it is normally formulated in
accordance with standard pharnmaceutical practice as a pharnaceutica
conposition. In addition to the conpounds of the present invention,

t he pharnmaceutical conposition of this invention may al so contain, or
be co-admi Ab asedrhemn(, SlnelmbetrﬂﬂeﬁbtshqamOxﬁ@liv&f&do?élblﬁvﬁQat%ds’(bneone or
nor e phar é % ical a nts asm@éye in treating_one nore di sease

condi ti ons é’(.’i‘gtr?? St Bie %WP&Q?QMM%E%W@@G@@G@@%
The term cmmmgcudanapb@cydnﬁwgle@hﬂﬂgz %}w%e&}l% sfsf&l:{saﬁ;ta&ﬁﬂéaf oft he
a

active corrgonent or phar maceut i cal I y accept abl e “sal

phar mactut PP %@&E&%éﬁ@ﬁ%h@aﬁomwn@%émwnﬂm& Pymipddinylon may
be formul alg M Ijﬁaﬁiﬂﬂ%%ﬁw eaﬁ]& t@nﬁo’lmtl%(g;&g}o%ﬁ thf(eR |

exanpl e, tablet capsul es, aqueou or of y SO suspensi ons,

enul si ons, m&?%ﬁ% thiggolilripdal¥, Piyeiloxarniy abensyfnm; bpnzstmqmrs bewtlieslyl,
finely di Vﬂs@@@olﬁ’pﬁﬂﬁio‘fyl%aﬁﬁﬁoéeéz% m&h‘%!% '1§e4rf<fuad1%£01 ?s%%l? ; Iﬁ’][]u sand

for parenteral Use (i ncl udi I ntravenous; i it ranuscu i on)
steril e aderaeribienyl, wirinyl, S@bamly&nbsnmucbaﬂﬂemdolms and thsﬂukm Intsome

and omi i ot SEREEARRPRIGb Ao T 1 BPRE S SieR aRimo i atieons
of the actfrnmdmmmﬁnMsquythm&uamﬁdtm alnscmeaunfmomn@‘ntsl, ibgui d

preparati t i ni stratjon ui d, -
conposi ti 8‘%2 n(?:g%l iy t?‘l Bt%mfse%% F L‘g“‘ﬁ h%tjcg?lal?oﬁ‘t chﬂiég‘ﬁlénng'fomg
pol yet hyl eaftmn:gll;usoxhe smbadihents, ﬂz(khmwyl%ed@tﬂwn& dbetit Qnab about 3, or 1 to 2
adm ni str k]eon cangﬁb?eO QB’ ar.ed b ssolv ng the active corrponent in

wat er and etf’ﬁo FVLFORR R dIFtsoatdRabi | i zers,
and t hickeni ng agents as 15 deS| red Aqueous suspensions for oral use

can be magg %d&; Sjﬁe‘éSi Jhe finely divided active conponent in
wat er t ogeth® c Q}gmpagztlch,lliyéi s gifendedio R arodp 7yemiise eyclic

guns, resi n’bﬁvardfﬁtﬁ&)gko@%hﬂdhﬁﬁﬁiorﬁ o yfﬁ1§§€t&9&%¥xﬂ§ﬁ1ﬁ?ﬂe g&lrt]k%lgégd &&d
ot her suspeﬁ ﬂ agents known to the pharmaceutica P 'at1on art.
20 The phaQ

pley piisisreaveloalipliouns iohndaytug arhos Higéted e m | n
such for MietMOdeERRS dityafbfriny gyhgﬁ@nylnaﬁa HOMile. $%ﬁﬁ§ol&§’é?é& cloaﬁ%r "

appropriate quant| ties of thea e conponent. The uni

can beXa [FEUPHE iralpidsefarenyli on, the package containing discrete
quantities of the preparations, for exanple, packeted tablets,

capsul es, and powders in vials or anpoules. The unit dosage form can
al so be a z-‘gsapgdﬁh@em “abieny”, ordelkylaby tep@Senistanalily] group ad deined mVébJﬁhthe

bor 1 or mut o s e oftbof il E TR B AR an k&a3F briteh Rrapna aon

Phar maceutinade] fut amphmttbcbtogmaiﬂmﬁy, sthoky, digrory Ssdpidobifla-biliege used

in for gul %o'b&%iyﬁ li'a'u%o%y, n-pentoxy, isopentoxy, cyclopropylmethoxy, allyloxy and
propargyloxy. Similarly, “alkylthio” or “thioalkoxy” represent an afkyl group as defined
above with the indicated number of carbon atoms attached through 2 sulphur bridge.

As used herein, the term “carbonyl” is art recognized and includes such moieties as can be

30 represented by the general formula:
O 0]

—“——X-—R , or —-X—J-I—R'



for oral, rectal, nasal’, topical (including buccal and sublingual),
vagi nal or parenteral 30 (including subcutaneous, intranuscul ar,

i ntraveno intr rmal , intrathecal anhd epidural) admni i
The fornuﬁ%?ﬁgﬁ@4ﬂg§ conveniently be presented in unitW5§@§%@%hﬁﬁﬁ
and may be prepared by any of the nethods well known in the art of
pharmacy. 44 For solid conpositions, conventional non-toxic solid
carriers include, for exanple, pharmac#utical grades of mannitol

| act ose, cellul ose, cellulose derivatives, starch, nagnesium

stearate, sodium saccharin, talcum glucose, sucrose, nagnesium

car bonat e, VAHER r}i8 2 bpReorFagressats ga euyeer prtHET, phdRrersessnts e alyirpgen, an

admi ni st r ahil®, £OMRASI LTHnS 28 SXAER e

di ssol vi ng, k%l spersin (, IJIg)tsc, arnagﬁc%%?ve co1 g‘{lnﬁﬂ‘?}égﬁﬁﬁ %@gﬁ\é%tsoa{/e and
optional phdregsecnaikyhlan alrud ant(€HR-R’, otherei ne is ansuteger 4 thian pr @xalnp| e,
wat er, saljp : CEl0 ha and. the |ike 1o
t hereby for nﬁ%{al&ggﬁ 8??%%%@‘3?82‘%@’0%1’ +%he%e%ﬁrﬁgmeﬁeﬁgmﬁﬂ§%%éﬁq #cal
conposi 1 i omdiRS ipeot Apidrpgens the fathuimypredents ao Gestea®. (WiireBlis ir00:8/881L BAGR 6

o but 1 or | Baeidblv 05 R BHEY 5 esiinn oG sfenle sl
sor bi t an nwehelRilds ahglrogen; tht framalaaepresents adiaoxgHeiad. e WiRey Risdgen,
nonol aurata%ﬂé%r.ieﬁ;&?nolﬁgi e ol eate, etg, Act gi}lt metpods of preparing
such dosage"fof A € RridWf ™BF "R foppdis-o it sonel phgtedhaRIVERRd | n
this art; dehotthaspdve forare iReplated BNsusuliR BB At HEREEDonfRC K
Publ i shing 15 %}n&xgﬁrﬂgﬁto  Pennsyl vani a, 15th Edition, 1975." The
conpounlds BPH RETHYER ﬁ@%é*?‘?ﬁé‘ﬂ’ﬁr%@:ﬁ?f%‘ﬂ%@@eﬁrﬂiﬁsﬂ. As
used her ei‘fhididsted VWhird @Sis selfurbRER GORRARIMRASH Rehudesaslt s (e 9.

phar maceut | cal %ué a ,ceg,t able salts g&y conpl exes (‘e.g. 1nclusion
conpl exes Spolepholig peid- mq’i@ thﬁ’éﬁ}h_ K'ig hydiesesy e fumuianemeseni3@ or
coor di nat i ‘@RolER IR SIS thWiotil: BRHAhGORSs SHSR. ﬁﬁui\/g%*dt é‘%&ﬂx@éﬁ e aldy8e
aci ds or bases, olym)r‘Fhl c forms of t%e_ conpounds, sol vates Lﬂ(e.g.
hydr at es) , foppdareptgsensya Thepnelsgroam Yherny ipabamdesnd Risdydrogems tieiahgye

gr oups s ByrorRi98h il > anpl e any conpound that is
conver%sed iOn Vi vé@%ﬁ%ﬁ?ﬁ‘?ﬁ%{%‘fﬁ active conmpound. 25 Salts of

t he conpounds of the invention are preferably physiologically well

tol erated : I % s of. tS e known to those
skilled int 8@%}%&’% ﬁmslucﬂ sn% ?ésg) Istir?oea %Olteﬁﬁhattcﬁlgﬁes@gﬁf%e%qd s

i nvent i on,gengrel fowfda:ences to conpounds include the salt forns of the
conmpounds. WD 2007/ 149033PCT/ SE2007/ 080601 45 the skilled person.
Such quat ernary anmmoni um conpounds arejw thin the scope of the

i nvention. Conpounds contai ning an am®eR unction may also form
N-oxi des. A reference herein to a co und that contains an am ne
function also includes the N oxide. Wiere a conpound contai ns several

am ne funciliesisR iORFrefintddySut AR MBSt Nydf RS RIS, QD315AY,1 B8k A¥ divped

i

to forman N oxide.. Particular. exanples of N oxides are the K}-’oxfdes
of a tert i5EPaEtarkgrordeisraaradgdn at om of a ni trogen- cont ai ni ng
het erocycle. 10 N-Oxi des can be forned by treatnent of the
correspondj ng am ne with an oxidi zing agent such as hydrogen peroxide
or a per - diUed ErEn.£ome pehswant é%;ﬂﬂﬂcﬁblagmqonﬁié@ﬁﬁmof tBranpilos groups.

For example, the expression of “C(=0)Ca.gcycloalkyIR?” is meant to refer to a structure:

O

N

25 P



Advanced Organic Chem stry, by Jerry March, 4th Edition, Wl ey

I nterscience, pages. More particularly, N-oxides can be nmade by the
procedure of L. W Deady (Syn. Comm 15 1977, 7, 509-514) in which
the ani ne ¥BAPHUIAY3F s reacted with m chl or oper oxybenzoiRETAE7/000601
(MCPBA), for exanple, in an inert solvent such as dichl oronethane.

Where the conpounds contain chiral centres, all individual optical

forms such as enantioners, epiners andodi astereoi soners, as well as
racem ¢ m xtures of the conpounds 20 are within the scope of the

i nvention. Conpounds may exist in a nunber of different geonetric

i someri c, wirekit pislQBEY, UeS,far Ti.ath.ocpiellels te G ocycbaiiplin dubstimtskd e

all such farns. For. the avoi dange . bt , eres.a €0 nd n
exist in %ea@fm%%%ﬁogﬁﬁa&\é%‘ﬁ&ogﬁjf f@%&g%%y %‘\gﬂfygﬁ She rolrﬁgﬁ) 5 rcar%@g%nd
only one Zon 6f G esbdnyC glotyy, wiledds bbb @@ 16t ofthospressibh. ot hers are
nevert hel ess enbraced by the scope of this invention. The quantity of
the conmpound to be adm nistered will vary for the patient being
treated ang wed her¥ia!ike ﬁm@g@“@&@déﬁn%%(au@%é’eﬂs RimpoREhy subBtitgdtts WicH Pdtect
nmg/ kg of body wei ght per day and preferably will be from é%aog/ kg
to 10 ny/ kgporstialpapactive funchenehgewr Tegsadeueddivmic! ranirmgtiops derRiced
by those sld b bfScaft EsigéndrbI6f dcmmwls ed@e i n
%?sﬁ hﬁﬁ%&%?ﬁug% chuﬁ@@@térpbﬁcagdoiﬁg@al%i&fsa 11? Iy S

the art. us, artisan can readily deferm ne the anount
of conpouragetaly@ndketilpetaldebydss 20dkgtanes oBpPETHBEIGIE T PETactng group

addi tives, ' | £f 7N A -
i ni ot or LYEIES SEfee BRIl Gk T VR R, PR B0 Erif B rganic

i nvent on Syathesih@ErdsMolem: Nov Vntk, B¥3)bet a secretase (i ncl udi ng BAGS)
activity in vitro. Inhibitors of beta secretase have been shown to be
useful in blocking formation or aggregation of Ap peptide and

t her ef or e Aswsed henmf fphimtacaficaiy & cintabls”da¢mmployeddicretd tohefenterthase Di sease

and ot her neurodegenerative diseases, associated w v S
And or | depGEiRPRu DR PEpTHRES el ERER AL W e BYEHE B o
conmpounds $ohind hedipd] @sigiient, suitablt famsamycohiactusthdhé tesugshod htuneabeingstand f

Al zhei ner di,sease_to and . di sease.a%%ﬁcia?lt ed with denentia gience,
conpourts Mmely Without exoessiyeHPERTY, SRR ARSI PP AR IR ¥d t o be
active agaidasllica; doinddneaid wiBasesosdblidbenshitNsk kadomer, as wel | as

ot her AP rel ated pathol ogi es such as Downs syndrone andl3-anyloid
angi opathy. It is expected that the conpounds of the present

i nventi on nowled naRst “ghikfdc¥utRelHEeebtate SiltEtlefr ROGREIVRY bf €O Hsclogdlds 0
be used in conbination with a broad range of cognitiaon deficit 15

enhancenentorrgerdssvhensin the aaresicopipeishia ppdified Hemgliag asd of Pase sl Sl so
rel ateg, t Og.g I OGE AR fie é&ﬁtq%ﬁa@.aﬂag%le% BP%%%&%H&LQH? bedeOamk kAt lincRleBbut

free base or "a pharnmaceutically acceptabl e salt thereof Throughout
the fol | owimgotdonitkdde mhiperalon otsanisiaeid spiisof dagierssidpesi AP o lidat
wher e appr?rggﬂigga% 0 M:;IC{I@QSI% & QEL L i AR, A e 1BR. ﬁ%ﬁﬁ%‘nﬁa@w‘cﬁ%
subsequent renoved romtﬁe various reactants and internediates I'n
a manner t fatptalilé saltprchda thelcpnientienas nasigxio paltsros thekduiterndryl ammdensurg saltsof

of the parent compound formed, for example, from non-toxic inorganic or organic acids.

25 For example, such conventional non-toxic salts include those derived from inorganic acids
such as hydrochloric, phosphoric, and the like; and the salts prepared from organic acids

such as lactic, maleic, citric, benzoic, methanesulfonic, and the like.

The pharmaceutically acceptable salts of the present invention can be synthesized from the
30 parent compound that contains a basic or acidic moiety by conventional chemical methods.
Generally, such salts can be prepared by reacting the free acid or base forms of these

compounds with a stoichiometric amount of the appropriate base or acid in water or in an



organi ¢ synthesis. Conventional procedures for using such protecting
groups as well as exanples of suitable protecting groups are for
exanpl e de¥onpyadIBh "Protective G oups in 25 O gani c RBCWIR2817900601
T.W Geene, PGMWtz, WIley-Interscience, New York, 1999. It is
understood that m crowaves can be used for the heating of reaction
m xtures. Exanples General Methods 304g*neral procedures for making
t he conpounds of the invention is as follows: 47 The invention wll
now be illustrated by the followi ng non-limting exanples, in which,
unl ess st aﬂgenic et wir srea mﬁem’pefmé W@Sloﬁd’qﬁe@is vidiailike ey, 6B91 Loethe| US
(O©; wunles her w selstat tl’lit{) %FIO S were carried out at room or
anbi ent t@& éﬁoﬁfoé’an‘fh%{tac‘?gm erature in the range of 18-25
Organic solutions were dried over anhydrous nagnesium sul fate;

evaporation of solvent was carried out using a rotary evaporator
under r ed{ts BFILEEES (RiYyEIoksae prrewagts ” means am i Vive Browitie(ea bat h

t enper at Uél@a\ﬁ%le}'&tér @f §0orkpound of &9"0@ IRUQUAR MYs BB e rdth @8 contains
chr omat ogr g y on silica gel; th | ayer chromat ography to E a) was

carried ofATDQRY 0&p hydgxyeiou Far @@mplerﬁﬂg@fn%qﬂhﬁtﬂ% e-s eloxgestiof e?’f@abkfr ons
was fol | oye ﬂo%é[ﬁj@ @ saﬂég 91&?&8&1%{6&(1&{6%" r eir%oggﬁg%glv en for

illustration onl nts” are unc (dec) indicate
deconposi €3 @HCIO Wﬂm@m&aﬁb}d esfans lik¢ Aeydolyexploabonylonyethglr

magneti c NE@ n given, NVR data is in-the

f or m of d£ ta vgﬁgxe}(é Osﬁ'{ab Eﬁg g%%og%ﬁc protons, given in parts per
mllion (ppm relative to tetranethylsil ane (TI\/B) as an i nternal

st andard, K e 5 30,0 500 usi ng. deut chI raform
(oot " AF SR b ol AP e ROPoTH st Suilieidi

( d6- DVBQ iEFA)ingfom dheusigtation ofwkydrigen atorra Bbr @vingle] losis-eddd taningfial Shape
are used; ectra the.directly obser hlft are 20

report ed; W%%‘UBP rﬁsﬁﬂﬂ%ﬁg?g ‘f“glh(aﬁl ea?oé’glélﬁ%%fﬁ’ }i’na ‘meﬂfl gRussgiiEteds an
aromat i ¢ gledBobn when such an assignnment i s nmade; Reduced pressures
are given as absolute pressures in pascals (Pa); elevated pressures
are gi'ven as gauge pressures in bars; 25 Non-aqueous reactions were

run under Aéiu%idg:tél@ﬂﬁ‘@taﬁle FBSPABII® and “stable structure” are meant to indicate a compound
that is sufficiently robust to survive isolation to a useful degree of purity from a reaction

mixture, and formulation into an efficacious therapeutic agent.
20  Compounds of the invention further include hydrates and solvates.

The present invention further includes isotopically-labeled compounds of the invention. An
“isotopically” or “radio-labeled” compound is a compound of the invention where one or
more atoms are replaced or substituted by an atom having an atomic mass or mass number

25 different from the atomic mass or mass number typically found in nature (i.e., naturally
occurring). Suitable radionuclides that may be incorporated in compounds of the present
invention include but are not limited to 2H (also written as D for deuterium), ’H (also
written as T for tritium), 1'C, *C, MC, N, PN, %0, V"0, **0, %, 3%g, 361, 8¢, By,
"8Br, 7'Br, 21, Y41, 157 and 1. The Iadioﬁuclide that is incorporated in the instant radio-

3  labeled compounds will depend on the specific application of that radio-labeled compound.
For example, for ir vitro receptor labeling and competition assays, compounds that

1251 1311
]

incorporate *H, C, ¥, , S or will generally be most useful. For radio-



Sol vent ratios are given in volune:volune (v/v) terns; and Mass
spectra (M5) were run using an automated system.w th atnospheric
pressure ogereAahesAPCl ), electron inpact (El), atnospherise2pressos e
photo ionisation (APPlI) or electrospray (+ES) ionization. Generally,
only spectra where parent nmasses are observed 30 are reported.
Sonetinmes the | owest mass major ion i #Alreported for nol ecul es where
i sotope splitting results in nmultiple mass spectral peaks (for

exanpl e when chlorine is, present 2007/ 149033PCT/ SE2007/ 000601
48 Mass spawging amelicetifrnézlé‘r, Ef@dsﬁs%jﬁ,gl 24\5(.91-1@\%9& %Bmg il pogmallyhganost
M cr oMass tro-1 Mass Spectroneter and are reported as mz for the
parent nolecular ion with its relative intensity. LC M5 HPLC
conditions: Columm: Agilent Zorbax SB-C8 2mm I D X 50nm Flow. 1.4

m./ mn G agdient,:. 959 t0. 909 ver 3 mn. hold L put.e r wn
1o 950k A i mmergPRe vl S bRled Yhogin A Al A8 Sedr IR &'
in wates Wehsdobk th@ohwiide. Cinaoind eabetifderss 2armiddratlideris setetcdrfidnt the gronpt h
0.1% form c acid. - PAR, R 14- 4%ggzﬂm LC-Ms HPLC conditions for Exact
Mass dat a: “BSFELE TRgi ZoPEhxPSB- C8 2nm I D X 50mm Flow- 1 4
raL/mn Gradient: 95% A to 90% B over 11.5 mn. hold 1 mnute to ranp
down to 95% A over 1 mnute and hold 1 m_nute, Wiere A = 2%

acet oni t r i Fe® 39H-diaeRtia tgaimenh dofined Berpinanay e gpplisd 22 sols dhevany oF ey,

acet oni t ri goQolé, il aditd¥td HeFopARidds tHdVndebid g LEmvERnUT dhembieBpp PRchr &
were ot herw se recorded using the follow ng systens: LC-MS anal yses
wer e pet f ofhepgthsrpy may dclvde e eranere 6hde Sellodnsyrtegonesiod pgenty peelilce 15
2795 FIPL Cchgﬁnéé?ére%é ShiRBrs2 AP AL ARG RS deMs FBEAG Qhnd/R neBfbeXenhandilsS
detector and a ZMD singl e quadrupol e ‘'mass ‘spéectroneter. The nass
spect r onet 28enizQs atgpiol pplérsyoiotin agetsel ect r ospray i on source (ES)
operated in positive or negative ion node. The capillary voltage was
set to 3.2 kV and the cone voltage to 30 V, respectively. The nass
spect r onet Suchweasjoiit tieatment sty ve echigned by GRy @0e biynudtanaons) sequentiabpr 0. 7s.

The di ode ar . 0, -4 :

{ erper 3 ur SPB R ELAE LRl EP oG BRAR bRy Sl on protuts
was set t oertipl8y thiercompamds efibisdiventiora | | near gradi ent was applied
starting at 100% A (A: 10 mM ammoni um acetate in 5% acetonitrile) and
ending at 100% B (B: acetonitrile). The colum used was an X-Terra M5
CS} 3.0 m"rﬁamﬁ&hlnﬂnafthspr'ésepmn@wioﬁmy be administered drally, patsenf, bicddl,
m./mrt. The.columm .oven. te ature S set to 40 250, LG

Anal yses v aH O R IgH, HRCISoR S SR SRR T o S PR S

Al liange 2#dRaltlfGanasallftigfpermibhealP Ionalbaieal Bl hativedetsts; piduraby, Sedex
75 ELS detector and a Zthi ngl.e.q adrgpol,e nass &gec_trometer. The
mass spect PAbeellyiaacertiypRdcwFbAng §Y duertior 85O MEn source (ES)

operated in positive or negative ion node. The capillary

The dosage will depend on the route of administration, the severity of the disease, age and
weight of the patient and other factors normally considered by the attending physician,
25 - 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
30  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.



30 voltage was set to 3.2 kV and the cone voltage to 30 V,
respectively. The nmass spectroneter was scanned between ink 100-700
wth a scan ti of 0.3s. The diode array detector “sca

200- 400 nr’?‘yofﬂgﬁf‘%’ﬁ)erature of the ELS detector was adjrl{}gl?%gd{)@@bo%
2007/ 149033PCT/ SE2007/ 000601 49 40 C and the pressure was set to 1.9
bar. Separation was performed on an X]a;erra M5 C8, 3.0 nmx 50 nm

3.5 p.m(Waters) run at a flowrate of“1 nL/mn. A linear gradient
was applied starting at 100% A (A: 10nM anmoni um acetate in 5%

acetonitrile or 8 form.c.acid in 5% tonitri i t. 0% B
(" oot ot mrchie Pk Skl 3o belibel FRATE: APleblideok bl fllofiing 000
LC- M5 anahysffcsvcalypeepabiradires dan Yatitdrer fudifur tiyuidySxid fow grapdedians

Wat ers 2996). and ,Wat er.s spectronet er. | unh: Acqui-ty UPLCTm
A T T et e M T R T S R

linear 2 mn gradient from100% A (A 95% 0. 01M anmoni um acetate in
MITiQwater and 5% acetonitrile) to 100%B@%5W 0.01 1I_}{hto afgmni um
acetat & i r yplidcrigiengande opmer e sEhseeRt; VHiFh BpY qlse aci g fruegissiiyorne
LC- separ at} i g heetD@irfdBA, MashlS MO atidpQients;
210- 350nmta§én}{iﬂs’g$51ﬁgnm \A/ég]ﬁ%l%fl}ség%sgédﬁgﬁgpur’i ty determnati g%. 'IgﬁgbZQ
mass spectitraamelsebe pmencapiylaling ma®sali n pos/ neg switching node. The
Capill ary Vol tage was 3kV and the Cone Voltage was 30V or LC-MS
anal yses were perfornmed on a LGC-M5 consisting of a Waters san'ﬁ)l e
manager 15 pFwaE;, the oietee ise figbsdipidedyiotidrwhighisgn a minpe aith el ol um
oven, a te sinal . :
PoA2008 bR oo lerl R UIRC G QAR o PR TR Sl vt e avine
spect r onettlsy nasessarg binkingupreyebriies ithsvuitabla propsyiies and cpmpantasrin thelsbanecad
ionisation. (APCl) ion source which was farther equi pped with

at m)spheris'l,Z BWsure photo ionisation (APPlI) device. The nass
spectroneter scanned in the positive 20 node, swtching between APCl -
and APPI de. The nmass. range s set, to nib 120-800 using a-scan.
e of 0 13t Biepiig SHpmRItg AP eTioma oot Erand it B PRI o6
kV and;0. 8fydeAdesrafE BROGE biillr ¥s firktineidd iahd 18 activeéngleiat satispered therein by,
tenperature (300C),  desaqlvation (%aqsg 5400 L/ Hr)atﬂnd cor}f,:bB as (5.L/Hr)
wer e constignexamgle, HEtne: Abemotp/hPRISEIGIBRRIXIEE S NS PP BT hed

usi ng a CafeRimokRlMATISHS, to 3od) aflictiafp. ™m 3 pm (Phenonenex) and 25
run at a flowrate of 1 m/rain A linear gradient was used starting

at 100 % A (A: 10 mM NH40Ac in 5% MeOH) and ending at 100% B ( MeOH) .
The col unmg oueR oL BERS R e eSS BlrbdrteiRafnetimlsieatd®, MR IMRES Bk e
perfornmed on a LC-Ms consisting of a Wafers sampl e manager 2777C, a
Wt er s 201 52%ciin, dettrinrsjarghy trpgacantipapeing calbime.cofigmrapesrmethyg{dess, &0
single 30 g CllaGhmher, a Waters PDA2996 di ode array
det ect or alg‘gqgé@%‘!‘e’%’gg&aﬁggﬁ’et ector. The nmass spectroneter was

equi pped with an el ectrospray ion source (ES) WO

2007/ 14903]%@911/6 §r§g9£1r£{erﬁg%eoplreggt invention provides a compound of formulaI or a

pharmaceutically acceptable salt thereof for the therapeutic treatment (including

25 prophylactic treatment) of mammals including humans, it is normally formulated in

accordance with standard pharmaceutical practice as a pharmaceutical composition.

In addition to the compounds of the present invention, the pharmaceutical composition of
{his invention may also contain, or be co-administered (simultaneously or sequentially)
30  with, one or more pharmacological agents of value in treating one or more disease

conditions referred to herein.



operated in positive or negative ion node. The nass spectroneter
scanned between ink 100-700 with a scan time of 0.3s. .,The capillary
vol t age wawoed7/1umw33. 4 KV and the cone vol tage was set #p@E/s00 /000601
respectively. The diode array detector scanned from 200-400 run. The
tenperature of the ELS detector was adjusted to 40 C and the pressure
was set to 1.9 5 bar. For separation a%:?l i near gradient was applied
starting at 100 % A (A: 10 mM NH40Ac in 5 CH3CN or 8 nM HCOOH in 5%
CH3CN) and ending at 100% B (B: CH3CN). The columm used was a Genini

C18, 3.0 aj.mn,x 50 3 nonene whi fl ate
of 1 mi /v ol et onfiiioh, Bibat R I RERATHS L0 Bl B borpdre il
Conpound i plafbdckhtivally soematde pdriidr aptadrmaveatictlly AdSestytdt emi¢rCEoH68@tple
597311 MSD), suppl.i ed i l.ent. Technol ogi es, The,col um used was, a
b S e L BN IS RS S D S

t enper at ur@blek Afb&ids, a@sous PPbilyesbhiions, bhspenstdns,4huidi8 Mrébnds, Ghfijenand
ending at 300 C (hold 1 mn), 2f5 C/ tquué e. The nass(lﬂsfgectrprre er was
equi pped WS RasalIRERYS, APPROSHITIea f”&h"g' S0 HOpYAleRs 8T AEsOLi T PEPRUSSIE 10Tt ant
gas was nehhaRtn, dASerdpard®ea u§@&ﬁﬁﬁ&[@h@éveﬂ@tﬁ, iBathRReEr W ihilsioh) sterile
el ectron i npact (E_I) ion source and the electron voltage was set to
70 eV. Theaqyeds os pidcioluiont ersuspeasipridr Betilteanisiingz 50- 500 and the scan
speed was set to 3.25 scan/s. Preparative chromatography was run
according to: 20 Agilent preparative reverse phase HPLC conditions:
Conpounds lignid fpur ¢dmipesitions ingjude sPhutinwreyspsasionn andegulpient Sipalqaieror

colum (25 1 icle. si 4 Ln the
art, i t"gi S\Q%t%%]?‘réﬁlgr{eé% C?L%E&{&ﬁggﬁ‘%ge%g gé esds-(%??p%gn I glsl%)qe%élg in
met hanol , &Eplearf liguidipthparationysuitdbleafoepayenteral ddeimigttagion. fisuid cerspositiohs

d wit hout TEA, th l. . DIVF | i I
iiute to REeneraraR oA P b b RORTRINIE bRoERAE HalBT
wavel engt hsdlions flr bext Admigisfrationtcam bs prefpResdint disnlvirgibe {ating cempnnant in

Agi | ent G adi ent (AGL): 0% acetgnitrile with.0. 1% T mn, ra
02500k acet BHiFt ARG EPlegp R o5: HEiokkae ot Sl el Ko g 2P
acetonijri ﬂéﬁﬁe&\@kﬂﬁéoufs @uspensitng foroehl T Be eyt dibpeesingpthe finely Sividdd 1%
TFA over 7 min, flow rate of 40ml/nmn.. Agi | ent. Gﬁidi ent aiw(nﬁ%):

5- 100% acetSHF EopaREntiivater RRethergviha vigeRULDRIPIa) §Uch 43 RapF & 85PS40
int/mn. 3Qsinginh cSHuBsdl 808iud dadoRymetRPlocalGRdse, Hnt lotHeEsubpdriding. a8t FA 3
mn, ranp 0-1?%00/?22& onitrilel/ water VT\?}?/h 0.1% TFA ovedrBPZSE%a%, flow
rate of 40k A therhappcowisy/ feugdaippert/ SE2007/ 000601 51 Preparati ve
chr omat ogr aphy was run on Waters auto purification HPLC with a di ode
array detector. Colum: XTerra M5 C8, 19 x 300 10 gm G adi ent

wi t h™ acet ohhe phiareicguticalsontaeitiprirean be tnamdt doppgs f@&n?g]éflﬁ“%?qmi ®ein MI1iQ
Water. Flo s 20 i YT fofd i chi eved
on & sem  Lorfion RN AR MRk L: GRMIER o183 B A

UV- vi s. - deteuaponenteThs ywialdsage formecaydt e packagadmaiaipi@e sha paskagerentaigiogm

100 mMm x 19 .,"'ﬁ%' 1 tf8r!.! 14 % 1 Lf celyic acid
in MI1iQ 8@{%%:.@' og\% %%&é%atﬁn)ﬁ;m n. Eﬂ%’ﬂf? ,gdraglg:grﬁd\’/télfl!;t?, cgﬁ%lt ’e@hcol um
was used, powdend insidB@ atPowlesd Qe nmit désagmfone banmiro b@aadpsaie, cashtthor tablet
acetonitrile/0.1 M niumacetate in 5%acetonktrilde in MI1iQ

vat er. %l offFtafiet Cafg’e APIYPHGF 1 gﬁrogﬁléyro %%P%E%dvf\g%ﬂsf un on a

Waters FractionLynx systemw th a Aut osanpl er conbi ned Aut omat ed

Fraction |l ector (Waters 2767), G adient Pu WAt er.s, 252

Regener at i GATRRAPDE %@Y&F §°I%’65%d 0 SW%&I%G M@?’Dg ogid%ﬁ‘lf‘m%tfo@r s
Active Spl phirfhcenfidilyABcepitbleChrrieAir AitSentditdludeMhde 0L fFEmARAGNS safisblc
Waters ZQ nass spectronmeter. Colum, XBridgelmPrep C8 5t.tm OBD1m 19

x 10120m fererelgesirlarase) opgal Gerliding boapopband sublingpalbyaging) of pyenterth ym

Cartri dge. gﬁuﬂ&' bRt tad o RENTHABTA A1d S7aVRndus Mo RITERAA1 iRt AR &l PR dpfliural)
MI1iQwater and 5% acetonitrile) to 100% B (100% acetonitrile) was
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.



52 Normal phase chromat ography conditions: Flash chromat ography

enpl oyed as a nethod for purification for selected internediates.

| sco Conbi Fl.ash Sg 16x instrunment: prepackaged di sposa i

Si 02 stati‘gﬂép'yﬂﬁﬂﬁge colums (4, 12, 40, 120 gram si zi&lﬁ%ﬁdﬁ%&%m
gradient elution at 5-125 nmi/mn of selected bi-solvent m xture, W
detection (190- s 760nmrange) or tinmed collection, O0.1mmflow cell
path length or Merck Silica gel 60 (04640-0.063 nm) was used. |I1NWR
spectra were recorded in the indicated deuterated solvent at 400MHz,
unl ess stated otherw se, using a Braker DPX400 NWVR spectroneter
operating at 400 Mz io equi pped with a 4-nucl eus probehead with

Z-gradi en : : D [ : 1 i a 3rnm
1 S i o o Gupb{tfas AR OM pRERicOES ier AURE Tor Mihile? ShRer
215 |i qui ghdremdivéieal fpoadesefmpingitoinfaciose, onluloRes @S@éemlﬂﬁspmr@g,t ies are
ot o ot matestum SoorfB ARG sol bt WG tuchl Blofi, rdsh il cartiite] ©*

mul tiplet, respectiv crowave heéati’n
i nst r unentead thetike AapPbe swedaLiq@iipiastacyutBaily HinGyistrdbésdormositimistcan, for
( mononodal eatc%

2. GHz 0 Ja S i h
(roneroce) o e & B WA SRR B e

i huous
i rradiati and apticddiphatdecnizsl adivvhitz @ch dadier,Sucl BYY exdndd, wagr,Ghline

reactions. 20 mrer ci al r.eagents re.use i t hout further )
| ont oot Rl A goh ap e T 16 HhotbFot solon & suspension.
abbr evi at TpRsiredSMe\WBainabtical lcBmBSMRDStb b BdtinRfefedGhateilsodn M@l rhier
percentages or volune ratiQ9s. I n cases where the NVR_spectra zﬁe
conpl e¥,  @mPYntE phpmderic awdhign sebstagees spdRs Meling on PSSy asAiS}

pressur e; vB8Eringapbith MMBATRY Tdflei(arﬁilﬂé,:so&@ﬂ%&t@%ﬁ%ﬂﬁtﬁ@ﬁbﬁﬂa@ﬁe,m
di chl oronet hane; DI PEA: dii sopr op_ééet hyl am ne; DVF: N, N-di net hyl

f or mani de riethvmolamdne Ry aceater wxhile moEplpuRategisfhRyearain gloate e Abctual
et hyl acebitifods b %%%fﬁ,g%h doEde foris G IRGRBSH AL bk B3Pafbnt S MBRIRATARDY

mnute(s): m ucl ear "magnetic resonance; psi:. _pounds per
squar e i néhis arbHpr examplel spe Rendnetorcs Rgrmaceytiqal Sqiences, Magk Bablisking ACN:
acetonjitri RR ﬂnbl§r§ usi ng ACD/ Nanme, version
8. 08, })Sr \?gr%iﬁanoﬁ%ggg ’soﬁ}ggﬁlgg’:‘/l?om gc\,/ﬂ;ﬁggg Chem stry Devel opnent,
Inc. (ACD/ Labs), Toronto ON, Canada, www. acdl abs.com 2004 and 2005;

Bei st ei N (AL ONOIMEL SO A oo oYBE cbLRLIFE L SYALETE: GiPhbrcin
Frankf urt r y or e aw ra version 9.0, software trom
Canbr i dgeSadrivatossp of tht tanpoufidmnibelidly ealisNB g. tliSAnacewtivaltpadseptabipesadtf) argom
Scheme 1 complexes (e.g. inclusion complexes or clathrates with compounds such as cyclodextrins,
20 or coordination complexes with metal ions such as Mn** and Zn”), free acids or bases,
polymorphic forms of the compounds, solvates (e.g. hydrates), prodrugs or lipids, coupling
partners and protecting groups. By “prodrugs” is meant for example any compound that is

converted iz vivo into a biologically active compound.

25 Salts of the compounds of the invention are preferably physiologically well tolerated and
non foxic. Many examples of salts are known to those skilled in the art. All such salts are
within the scope of this invention, and references to compounds include the salt forms of

the compounds.

30  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



A Exanple 1 3, 3-Di phenyl-314-isoindol -1-ylam ne (Scheme #1, A) 20 To
a -78 C cool ed solution of 1,2-dicyanobenzene (200 ng, 1.56 ﬁmmlg in
t et rahydr oV @289/ 18983 ) was added 1.8 M phenyl | it hi um i FCT/SE2007/000601

di -n-butylether (1.73 raL, 3.12 nmol). After 30 mi nutes the reaction
was warmed to roomtenperature and quenched by adding water (1.5 nlL)
and the sol vent renoved under reduced4pressure. The brown solid WO
2007/ 149033PCT/ SE2007/ 000601 54 was purified by reverse-phase HPLC
using acetonitrile/water as the nobile phase on a Cl8 columm with the
f ol | owi ngthgskidledprrsont Swreh astereery S@weniomi compomde a@Ovithin the F@pe of the

invention,

Compounds containing an amine fanction may also form N-oxides. A reference herein to a

‘s compound that contains an amine function also includes the N-oxide.

‘Where a compound confains several amine functions, one or more than one nitrogen atom
may be oxidised to form an N-oxide. Particular examples of N-oxides are the N-oxides of
a tertiary amine or a nitrogen atom of a nitrogen-containing heterocycle.

10
N-Oxides can be formed by treatment of the corresponding amine with an oxidizing agent
such as hydrogen peroxide or a per-acid (e.g. a peroxycarboxylic acid), see for example
Advanced Organic Chemistry, by Jerry March, 4™ Edition, Wiley Interscience, pages.
More particularly, N-oxides can be made by the procedure of L. W. Deady (Syn. Comm.

15 1977,7, 509-514) in wﬁich the amine compoimd is reacted with m-chloroperoxybenzoic

acid (MCPBA), for example, in an inert solvent such as dichloromethane.

‘Where the compounds contain chiral centres, all individual optical forms such as
enantiomers, epimers and diastereoisomers, as well as racemic mixtures of the compounds

20 are within the scope of the invention.

Compounds may exist in a number of different geometric isomeric, and tautomeric forms

and references to compounds include all such forms. For the avoidance of doubt, where a

compound can exist in one of several geometric isomeric or tautomeric forms and only one
25 is specifically described or shown, all others are nevertheless embraced by the scope of this

invention.

The quantity of the compound to be administered will vary for the patient being treated and
will vary from about 100 ng/kg of body weight to 100 mg/kg of body weight per day and

30 preferably will be from 10 pg/kg to 10 mg/kg per daﬁr. 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



15.5 30 70 16.5 10 90 17 80 20 19 80 20 s A sécond purification was
required using preparative SFC using a Berger pyridyl colunmwth a

gradi ent 105330058 MEOH. 02 for 8 min (RT=5 36 min) t - 5
title conpo‘f‘)lgndo”glsgﬂa white solid (37 ng, 8 %9. IH NMWMR (g%(%l/%ﬁbﬁ‘ml

DMSO-d6) 8 7.77 - 7.73 (m 1 H)" 7.64 (t, J= 4.3 Hz, 1 H), 7.41 (dt,
J=8.8, 4.9 Hz, 2 H, 7.30 - 7.14 (m,10 H; M5 (TOF ES+) nilz 285
[ MF11+; tR = 6.65 nm Exact Mass: Cal% | at ed 285. 1392, Found

10285. 1315. WD 2007/ 149033PCT/ SE2007/ 000601 55 Schene 2

additives, vehicles, and/or carrier in compositions and to be administered in methods of the

mvention,

Compounds of the present invention have been shown to inhibit beta secretase (including
5 BACE) activity in vitro. Inhibitors of beta secretase have been shown to be useful in
blocking formation or aggregation of AP peptide and therefore have beneficial effects in
treatment of Alzheimer's Disease and other neurodegenerative diseases associated with
elevated levels and/or deposition of AP peptide. Therefore, it is believed that the
compounds of the present invention may be used for the treatment of Alzheimer disease
10 and disease associated with dementia Hence, compounds of the present invention and
their salts are expected to be active against age-related diseases such as Alzheimer, as well
as other AP related pathologies such as Downs syndfome and B-amyloid angiopathy. Itis
expecied that the compounds of the present invention would most likely be used as single
agents but could also be used in combination with a broad range of cognition deficit

15 enhancement agents.

Methods of preparation

The present invention also relates to processes for preparing the compound of formula I as
a free base or a pharmaceutically acceptable salt thereof. Throughout the following

20 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 unélerstood by one skilled in the art of
organic synthesis. Conventional procedures for nsing such protecting groups as well as
examples of suitable protecting groups are for example described in “Protective Groups in

25 Organic Synthesis”, T.W. Greene, P.G.M Wutz, Wiley-Interscience, New York, 1999. It is

understood that microwaves can be used for the heating of reaction mixtures.

Examples
General Methods

30 General procedures for making the compounds of the invention is as follows:
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NBS Example 2
3- (31- Met hoxy- bi pheny1- 3-y1) - 3- (4-nmet hoxy- pheny1l) - 3H4soi ndol - 1-yl am n

e 5 triflugpasauase (Scheme #2, 11) o- To trifl uoro- msdadiesdlobRei C
acid 5[ 3-tert-butoxycarbonyl am no- 1- (4- et hoxy- phenyl) -

1H i soi ndol-1-yl]-3' - net hoxy- bi phenyl -2-y1 ester (Schene #2, G (50
ng, 0.075 mmol) was added potassi um phosphate (32 ng, 0.15 mmol),

i odi chl orobi s(tri phenyl phosphi ne) pal | adi un{11) (16 ng, 0.022 rnnol),
and 1,2- 56 dinethoxyethane: water: ethanol (7:3:2, 2.0 nL). The
react i onThasmveeRineall nbw de ih @y etha follbdndadhdimifiby eHamiple’ Sn witinhe
clichlor ob s(tripheny| phosphi ne) pal I adi un(10 (16 ng, 0.022 mMmvl) was
added, aﬁﬂefsl‘ﬁéat?cg‘%ﬁﬁt"ﬁ’ﬁﬁ reheated at 125 C for 15 mnutes. The sol vent

was rermvr%ﬂl bHRRhes af R dé%g&%@é[sﬁls%@ 11655 GiheAEsdaMdt&, bﬁérat(ﬂn§ﬁr@ieved

in acetonltrlle/mater 5 with trifiuoroacetic acid (75:25:0.1 0
ML), t he CPHSS P BoF @bt (RmpeTPiure, dheblg, 3P RompsErtiR & the ratﬂg%l?%l&ﬁs
purlfledoe5|ng RP-1 PLC AGL (tR = 21.2 mn). The conbi ned purlfled
fractlons Were |yophilized to give the title conpound (9.0 n%

NVR (300 Ovignic lsionsieeT Eriediyves snlydropsimagresipmsulipte; evapgration®yf s¢ mntz

7.22- 7 Y4 7. 40
- 709 (#]éls %ﬁhﬁié mg)héu?g ? do%q eZag%%t{_r'z%d% {e:r%uce%prgs%urféﬁéb 4({091P|_€cafb 76 (s,
3 H; I\/B4(5E.E)H)annldlg) vhithla t[afkhirtbinpe;ratul% of v 1060 PN,
Trifl
o 13- 1 or CRUPRR R oDt S ShOmetormanly e el (o PRy 1 - o
[—geE gaaygL@mgdmﬂa;lﬁﬁtmmag@ﬁﬂh;ge 1;3(2 S,E]éé;%ES To 3H—

- -yr%}%{ e OX}(ea e]r% %/, A%Y3 g}g)ﬁ i soin
dol - 1- A the S &f feglis P loliad e &y 2 8365
rr?ml ) i ?\g&&nlf@ﬁllmjaﬂorﬁsﬂ]}qtl on of dichl orgrret hane Waﬁi{ §dded pyr| d| ne

(60. 0 uL, 730 .nmol ) follo .l uoronet hanesul foni ¢ anhydri de
(93 uL, M%Q@WF?WUHQ‘@F“&?W&%@@“ iGte SE5OmPes 085 the reacti on was

removed ina$plodeds hddr&d@fadf&?ﬂﬁ%h RERESHEER B EsdnbSecNMID sPiotlr € Was
20 purified on 20g silica eluting with 5 % acetong/di chl oronethane to
gi ve Phe Whey @f%ﬁ%wmwa% aﬁm qfdeligyalygs foryppygrgliagyastigpprotans, giKgR 1p300

MHz, DMVB affve ] 7 58
-y 36 ( Q%er%u@ﬁ gﬁ:ﬁh) 1ol trv ko %ﬂ'ﬁglﬁ)th}lsﬁﬂue é’FME?as ﬁnﬁt@nfaﬂQtana

H, 3.72 d@mm@ew 304- 5&@1\%@; usmg]#utewsd(cbb@fmpﬂ @Cila)s@me IlPlin“_iFlt =
2.94 M N.(32BMS0) or dimethylsulphoxide/TFA (de- DMSO/TFA) as solvent; conventional

abbreviations for signal shape are used; for AB spectra the directly observed shifts are

20 reported; coupling constants (J) are given in Hz; Ar designates an aromatic proton when

such an assignment is made;

Reduced pressures are given as absolute pressures in pascals (Pa); elevated pressures are
given as gauge pressures in bars;
25 Non-aqueous reactions were mn under a nitrogen atmosphere
Solvent ratios are given in volume:volume (v/v) terms; and
Mass spectra (MS) were run using an automated system with atmospheric pressure
chemical (APCI), electron impact (EI), atmospheric pressure photo ionisation (APPT) or
electrospray (+ES) ionization, Generally, only spectra where parent masses are observed
30 are reported. Sometimes the lowest mass major ion is reported for molecules where
isotope splitting results in multiple mass spectral peaks (for example when chlorine is

present).



Exanpl e 3 WD 2007/ 149033PCT/ SE2007/ 000601 57 g

Trill uoro-nethanesul fonic acid

543- am no-_1- (4- met hoxy- phenyl)-1H i soi ndol- 1-yl | 31- met hoxy- bi (Phen | -2
-yl ester WPiPY(}3?%3cetate 0- 5 To trifl uoro-net hanesuf G2 75’89%1
5[ 3-tert-but oxycar bonyl am no- 1- (4- net hoxy- pheny1) -

1Hi soi ndol-1-yl1]-3' - et hoxy-bi phenyl-2-y1l ester (Schene #2, G (22.5
ng, 33.6 unol) was added trifl uoroacetd ¢ aci di n di chl or onet hane (10
% 1-2 nmL) and reaction stirred 60 m nutes. The solvents were renoved
under reduced pressure and,the resultin t er. hi yacuum at
50 C over Mapgwectiagvee {reo ﬁ%ust%aﬁe%lsﬁﬁe%ﬁ%%% awﬁ&‘gﬂ ?Sgﬁ]“eﬁ?: 10
ng) . 1H NMBsd SiRBtrdviBer aplYRErEokte88s B2 fhfkthe garent arlolédalar fonhlith ith r&8tived.
.1=8.2 Hz, 2 H, 7.77 - 7.71 (in, 1 H), 7.62 - 7.59 (m 1 H, 7.49 -
7.38 (m Bggpily.7 20 - 7.16 (m 2 H, 7.05 - 6.96 (m 5 11), 3.78 (s,

Exz:i)rriol g" Zﬂcfl\ﬁs 1D conMBod AR i : | Aler ML 28abd TDPX 208 FIbW: 1.4.5
5z213- IAm's nomlllrclﬂl-(ﬁmdimix P5BretnA0p B byer Swinnbeld 1 miputp razap desinge 3% pYFEny |
-2-ol tri - Q7 4

[ 346- hydr RSP BEBIRL oltae, A e ™1 o1
ol - 1- y11- amHB b watacnccttamitrildwitl D.1&soenic@8dh &VeDAD 210y40016s 0 ny,

18. 6 | d Jfl ' id.in . die 0/
10,5, oL 08 OAE S HPE GBSO e A
undg(r) Eeducmd:rpl?ﬁ&s U Menbidn Ghedliche A4 Ang 9004 @ @eet 1 Lifiden. hlddhmizuieacuum
at over ni ght pgi ve .the tit%ﬁe Q o%ndw%s Wax, SOl‘i:rﬂ %2_1)0.4
Ty 1R NP osto prch A pisd ey anfos? i Wi Hiachibde

-. 7.67  ( wateBwith 0.1% B2mic adidb8d @ 2% wiker ifaddBnitrile with (1% fg);d)acid?,.w
(d, J=2 7 H, 6 H; M (APCI+) miz 437 [Mr1]4; tR = 2.14 min. 10

P- ( 6- Hydr B@;p%]io' d2®xy- bi phenyl - 3-y1) - 3- (4- met hoxy- pheny1) - 3Hi soi nd
ol - 1- ylJcafBafhetrafbd oftRfisdidbotiedafing thd SUHOME sfitemd™) O-

LC-MS analyses were performed on an LC-MS system consisting of a Waters Alliance
15 2795 HPLC, a Waters PDA 2996 diode array detector, a Sedex 75 ELS detector and a

ZMD single quadrupole mass spectrometer. The mass spectrometer was equipped with an

electrospray ion source (ES) operated in positive or negative ion mode. The capillary
voltage was set to 3.2 kV and the cone voltage to 30 V, respectively. The mass
spectrometer was scanned between m/z 100-600 by a scan time of 0.7s. The diode array

20  detector was 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) and ending at 100%
B (B: acetonitrile). The column used was an X-Terra MS C8, 3.0 mm x 50 mm, 3.5 um
(Waters) run at a flow rate of 1.0 mL/min. The column oven temperature was set to 40 °C,

25 or
L.C-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 75 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

30 voltage was setto 3.2 kV 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 scanned from 200-400 nm. The temperature of the ELS detector was adjusted to

1}



To ~ .
[ 3- (3- brono- 4- hydr oxy- phenyl) - 3- (4- net hoxy- phenyl) - 3Hi soi ndol - 1-yl i -

car banai c i butyl ester (Schene #2, E) (364 ng,
was added ‘Egtzgog??%ﬁr}? phosphate 15 (303 ng, 1.43 ronol), pCrsE20dHbsh1

3- met hoxyphenyl boronic acid (163 ng, 1.07 mmol),

di chl orobi s(tri phenyl phosphi ne) pal | adjgin( 1D (50 nmg, 0.072 nmmol), and
1,2- dinet hoxyet hane: water: ethanol (7 3:2, 20 nlL). The reaction was
pl aced in a hot bath and heated to refl ux. After 10 m nutes

addi ti onal, %Psli!.ﬁéw ' 635 v peidtehed on an X-Terra MS C8,
di chl or obi S?tfl’l ptﬂgﬁy P os%sﬁgﬁg?p ?S?"ﬁn( TO (?g rrg)e \/(\)gre added and
t he react BoﬂmaQrsafrbm;&ﬂwfn(IWa.%s)n'ummﬂadbw iaternf |l nddmtn telingansradions gvas

salts filtered off, a rate renove educed
pressure. am?@gﬁt?Q‘PﬁraE %‘Hgﬁr e 'ﬁe%éemi; Jm\é?)ﬂlfjtrsﬂl%%gg%
silica el wrinioaci hi3oPackbonrBleparing! at m@U%BC(Beidaaamﬁmle$é"¢iendumsbm@ 209
silica eluting with dichl oronethane then 5 % acet one/ di chl or onet hane,

and t hisr dtenmierara ogs &t 492°CePUt i ng wi th a gradi ent of hexanes to 50 %
et hyl aCe'i:%t191@'&ﬁ@ﬁ?&-@%verey?%]ﬂﬁé&%%\v%ﬂ&ﬁﬁ@‘éﬁ@e@%tﬁ POSO(WARAE 2998) @iid

reduced pressure e title conpound s gs _a white solid which
was pl acedvaend 20 thisy lqpea‘aometm GvlemnpAgirity (RIS mBESGs dyum 2 Afm300

MHz, DMSO-d6. . WD 2007/ 149033P 2 o, 88, d,
J= 7.9 Hz, FC%}]IDD-?&%I‘Q(LFG ngse;g éifg R%ﬁ Q%%g#gﬁ?e?{ %—gxﬁ‘ 9@&&& 3:3 @5%
- 7.29 (i 0,01#MddmodiuhQcetatd wﬁﬂhQnyateaahus%&c%mmm t860((%ﬂ3 (5% Q-] M3’ 76
(2d 50J _rﬁoﬁ %gnl?hngg&g&);%{age m%llg(f Wwate 1a12d 95%&%@ %ley was appﬁgt‘.l?fol %—Jsgparatfoh at ~

4- P- Ani no-glw(4teet R0xyin PIRpOk dhk icatied doi 210y350mA-ahd dfphwerrxiracted
trifluoroacetate o- Br

[ 3 (3 br orfor ik SRRAB AR A 730 SRR WAy P B P By ISAST08 1
carbam ¢ 3gifd RS taphibky VoRsk Has é@ﬁﬁﬂﬁe@ncﬁblte(g@w&smoﬂﬁ 6 urml) was

added trifluoroacetic acid in il) dichlorone 10 %

reacti on SiG-MScanalyseswasgpaiprmaten %%13@@%?%“3%1‘%0 'i‘i@(faﬁ'ﬂéél?an?%%uced

i ant o e nEoER Pl LB, M eSS D )~ R

(300 MHz, @hﬂiﬁﬁaﬁi&)naﬁﬁpé’c@romter,.hﬂf\fﬁeﬁ RHyA2996 giode prayFefector gac
H) ’ 7 76 E/L%%g g%n - 58 %pec oxgét%’zwano@g}lr%izwggl]m Ag)ngsspﬁi%@%rﬁg 3J 11)8 8
3 75 ( S 3chbi)11ca1\45nléa&Bﬁl(A_}’CI)ammsoﬂm wWhiidhTyas; futiRr equipr®8 withatmospheric
L O A RIS P TR0 DGO Sk B0 13
20 mode, switching between APCI and APPI mode. The mass range was set to m/z 120-800
using a scan time of 0.3 s. The APPI repeller and the APCI corona were set to 0.86 kV and
0.80 pA, respectively. In addition, the desolvation temperature (300°C), desolvation gas
(400 L/Hr) and cone gas {5 L/Hz) were constant for both APCI and APPI mode. Separation
was performed using a Gemini column C18, 3.0 mm x 50 mm, 3 pm, (Phenomenex) and
25 run at 2 flow rate of 1 ml/min. A linear gradient was used starting at 100 % A (A: 10 mM
NH40Ac in 5% MeOH) and ending at 100% B (MeOH). The column oven temperature
was set to 40 °C or
LC-MS analyses were performed on a LC-MS consisting of a Waters sample manager
2777C, a Waters 1525 . binary pump, a Waters 1500 column oven, a Waters ZQ single
30  quadrupole mass spectrometer, a Waters PDA2996 diode array detector and a Sedex 85

ELS detector. The mass spectrometer was equipped with an electrospray ion source (ES)

=



= -~

Br 20 To an ice cold solution of

3- (4- hydr ox nyl) - 3- (4- met hoxy- pheny1) - 3H-i soi ndol -
gll(car%arm&c’zg 33/3?Zart butyl ester (Scheme #2, D) (6631’%5]32:90723‘19@601
mrol ) in dry chlorof ormwas added N-bronosuccinimde (274 ng, 1.540
nrnol) portion-w se over 30 mnutes and the reaction stirred for 25
m nutes. The sol vent was removed under>%educed pressure and the

m xt ure cbronmat ographed on 80g silica eluting with 5 % acetone in

l'ichl T d fied f t d of
ol vont o u R pod o e e P Rnp Rt BEO T
ni ght to lGﬂe’f'QOWetlIa Etcbletlmg PO B Gga&pﬂla&ﬁ?olﬁgé ik &eg%@ 4By alli_lpthe/q:c)%el H7 ,
|VAR 300 EA t, =
He, { %E@@ gﬁ&" 25?150%"313'4@%@%1@@&@@@ scqmﬂ; from 2&@4@@m =
8 9 Hz 2 4
'H)e terﬁp@e?tm(edﬂ iheﬁmc%mf %a@aﬁi)]'gsted]to th I"; %?J_ch? ﬁn%%g%%wisls/eﬁto 19

1T+
;% ek For eparatmn a hnear gradient was applied starting at 100 % A (A: 10 mM NH4OAc

t

4- Hydrigxsyes ghhg Y 3 0 Q y bam
E: ale dH%/ert ﬁﬁ?&?@gﬂ%rer (Scﬁ ene éf%ﬁwgnd#ﬁmé %@&Pﬁﬁ éﬁBE
[3,3- bl( > (meﬂvﬂbww@?m@mn&ﬁlmﬂk?mﬁkﬁaﬁb@nb%on@@tbﬁb ﬂé}g;ﬂ{g w%uLt yl
ester C =op and cesi um carbonate
12. 0 nmol ;}ﬁﬁ'g #W#%Vg%%ﬁ%?ﬁhﬂ%‘%‘fﬁéeﬁefa%¥aé%éﬁ4q Gdomet hane
(0.7 m, 11.4 mml) |n N, Ndi met hyl formaraide (3 nL) and the m xture

sti rred at‘{}@?ﬁ erature for 18 hours. 15 The N, N-dit net hyl
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Preparative chromatography was run accordin g to:

20 Agilent preparative reverse phase HPLC conditions: Compounds were purified using a
Phenomenex Luna C18 reverse phase column (250 X 2]mm, 10 micron particle size). To
one skilled in the art, it is appreciated that the crude samples can be dissolved in methanol,
DMF, or a wide range of acetonitrile/water mixtures with and without TFA, methanol, or
DMTF in concentrations ranging from dilute to concentrated. All purifications were run

25 using 220nm wavelength for collecting fractions. Retention time (=) = min. Agilent
Gradient 1 (AG1): 0% acetonitrile with 0.1% TFA 3 min, ramp 0-50% acetonitrile/ water
with 0.1% TFA over 12 min, hold at 50% acetonitrile/ water for 3 min, 50-100%
acetoniirile/water with 0.1% TFA over 7 min, flow rate of 40ml/min. Agilent Gradient 2
(AG2): 5-100% acetonitrile/ water with 0.1% TFA over 20 min, flow rate of 40 mL/min.

30 Agilent Gradient 3 (AG3): 0% acetonitrile with 0.1% TFA 3 min, ramp 0-100%
acetoniirile/ water with 0.1% TFA over 25 min, flow rate of 40ml/min or



To a sol ution of 4,4 -(3-am no-isoindole-1, 1-diyl)-bis-phenol- (Schene
#2, B, Exanple 6) (5.0 g, 15.8 mmol) and triethylamne (6.6 nL, 47.4
nmol) in N, Ndi nethyl formam de (100 nli) was added

di -tert- bu¥VQI20EM#WI? bonate (3.8 g, 17.4 mmml) and t he MOHIFRL74095P} ed
at anbient tenperature for 18 hours. The N, N-di net hyl fornmam de was
renoved under reduced pressure to yield an orange syrup. To this was
added di chl oronet hane (200 ni) and t Ive resulting precipitate was
filtered to give the title conmpound as a pale pink solid (6.1 g,

92% . 1H NWR (300 MHz, DMSO d6/ TFA: 68..59 . J= 1z, 7.86
(t ,/() J=7 .Pzewéh@ chypmaipgEghy s B3 pp ,V&fo:‘fia“t‘(’ avlgfg@ﬁ%? 17‘1Z¥=§ yﬁ% ﬁ?@éﬁ%

(d, J= 8. forddor. &i@m: Xrih M$ C8 %L 030DmmM® (& rhdichivith AdtbndiAlIM t R
= 1.48 mn Exanple 6 4,4'-(3-Am no-isoindol e-1, 1-di y1) - bi s- phenol
(Schene #Im@)ngecetate 165 % astruitrile indylillQ dYaser. Flowaate: Z) mbmip| es) and

1, 2-di cya e .0l ?attgg > 5C
for 3 hgugggg%g@f%%@?%ﬁ V\%as;aglg:lcg)%figg)ats%ﬂf%% tenggg%a{dgéiéé)gﬁaﬁ%%?ut ed
W th 251 witheBhintadne$RD-( QA BNV-Yis.-deteetor equipped rgthpy Wetersi Syameetma solsmpr r ed

for 1 hou nd filtered., The isol.ated filtey. s triturated with
di chl oron@lgaﬂﬁm( .OémE)X,wé’f”?l}‘rﬁ% l?ném%.a%et%%ﬂl&@'ﬁ%’ %F?8%° %c.a '© crude
conpound N@SQPW k. FRA Mfe: NOmE/n3s hA RéH el OglotiRhyolfiEh vac@ded; 20a68s 30: 5

di chl oronet hane: acetone: nethanol with 0.1 % NHAOH, 8L;. 50:50 .
di chl or ontthihe 10Rmmah Bm eRivomn. Gradioy wKith sertesitiily/0-1 MePRRAGPORCEHCE 1 %

o P e A b eppamegRyg s v | o 2ol (9 o
7.91 (¢, BrepatatvertiP LA wh run pn@ Weters Fotignlypx s@teueiwith 2 Aupsqplpr  411)
20071 1abosEReeer o Bmisthpeth (el W e o GRatas BTSSR o
wer e pr epRegderaomirmith@Vates 6@0)ddsks Up Bump H¥wiers ST4h Watars Active Splitter,
Column Switch (Waters CFO), PDA (Waters 2996) and Waters ZQ mass spectrometer.
Column; XBridge™ Prep C8 5pm OBD™ 19 x 100mm, with guard column; XTerra ®
15 Prep MS C8 10im 19 x 10 mm Cariridge. A gradient from 100% A (95% 0.1 M
ammonjum acetate in MilliQ water and 5% acetonttrile) to 100% B (100% acetonitrile)
was applied for LC-separation at flow rate 25 mL/min. The PDA was scanned from 210~
350 nm. The ZQ mass spectrometer was run with ES in poesitive mode. The Capillary
Voltage was 3kV and the Cone Voltage was 30V. Mixed triggering, UV and MS signal,

20  determined the fraction collection.

HPLC analyses were performed on an Agilent HP1100 system consisting of a G1379A
Micro Vacuum Degasser’, a G1312A Binary Pump?, 2 G1367 Well-Plate Autosampler’, a
G1316A Thermostatted Column Compartment and a G1315B Diode Array Detector. The

25 diode array detector was scanned from 210 to 300 nm, step and peak width were set to 2
nm and 0.05 min, respectively. The column used was an X-Terra MS C8, 3.0 x 100 mm,
3.5 pm (Waters) run at a flow rate of 1.0 ml/min. The column oven temperature was set to
40 °C. A linear gradient was applied, starting at 100 % A (A: 10 mM NH4OAcin 5 %
CH3CN) and ending at 100% B (B: CH3CN).

30



Ex. Conpound Structure NAM Si M-I (I oni zat ion) LC /It (min) 77
443- Am no- 1- (4- et hoxy- phenyl) 11-1-isoiudol-1-yll- 2-pyridin-3-yl-

henol t ate N*o 4INO—|111NI\/R(300 8
8. 79 (s, ”‘i’w%ﬂgﬁﬁ% 827 (d J- 7.7t 1 ||)M%’Soagﬁﬂé§°&§)
7.9 M, 1II)786-780(m2H),7.73-7.68(m1H) 7.53 . 7.49

(m 1 H, 7.21- 7.10 (m 3 H), 7.01 -6.92 (m 4 H), 3.74 (s, 3 H),
408 ( APCI 52

Normal phase chromatography conditions: Flash chromatography employed as a method
for purification for selected intermediates. Isco CombiFlash Sq 16x instrument: pre-
packaged disposable RediSep SiO; stationary phase columns (4, 12, 40, 120 gram sizes)
with gradient elution at 5-125 mi/min of selected bi-solvent mixture, UV detection {190-

5 760nm range) or timed collection, 0. 1lmm flow cell path length or Merck Silica gel 60
(0.040-0.063 mm) was used.

"H NMR spectra were recorded in the indicated deuterated solvent at 400MHz, unless
stated otherwise, using a Bruker DPX400 NMR spectrometer operating at 400 MHz

10 equipped with a 4-nucleus probehead with Z-gradients or a Bruker av400 NMR
spectrometer equipped with a 3mm flow injection SEI "H/D-*C probehead with Z-
gradients, using a BEST 215 liquid handler for sample injection. Resonance multiplicities
are denoted s, d, t, q, m and br for singlet, doublet, triplet, quartet, muliiplet, and broad
respectively.

15
Microwave heating instrumentation: A Personal Chemisiry Smith Synthesizer unit
(monomodal, 2.45 GHz, 300W max), a Creator, a Initiaror or a Smith Synthesizer Single-
mode microwave cavity producing continuous irradiation at 2450 MHz was utilized for
microwave heating of reactions.

20 Commercial reagents were used without further purification.

Room temperature refers to 20-25°C.

Terms and abbreviations: Solvent mixture compositions are given as volume percentages
or volume ratios. In cases where the NMR spectza are complex; only diagnostic signals are
reported. atm: atmospheric pressure; Boc: t-butoxycarbenyl; Cbz: berizyloxycarbonyl;

25  DCM: dichloromethane; DIPEA: diisopropylethylamine; DMF: N;N-dimethyl formamide;
DMSO: dimethyl sulfoxide; Et;O: diethyl ether; EtoAc: ethyl acetate; h: hour(s); HPLC:
high pressure liquid chromatography; minute(s): min.; NMR: nuclear magnetic resonance;
psi: pounds per square inch; TFA: trifluoroacetic acid; THF: tetrahydrofuran; ACN:

acetonitrile.

30



+) 1.60 8 443- Ami no-1-(4- met hoxy-phenyl)- 11-1-isoindol-1-y11- .
2-pyrimdin-5-yl- phenol trifluoroacetate 0 " 10, " OH 111 NVMR (300

9.11 1 H, 892 (s, 2 H, 826 (d, J=
NH,Z 7%%\%8)29"3”3‘9063 (,S H)H? 7.73 -(7.866 (;? 1 H, 28"?’&“2?‘)3'@“631

Hz, 1 H, 7.19 -7.14 (m 2 H), 7.03 -6.99 (m 2 H), 694(d J= 8.8
Hz 2 H, 6.75 (d, J=8.7 Hz, 1 H, 3.74 (s, 3 11). 409 (APC +) 1.82
3 (4- Met hoxypheny1) - 3- (3- pyri di n-3-34 phenyl ) - 3Hi soi ndol-1- yl ami ne
r| fl uoroacetate
Compounds have been named using ACD/Name, version 8.08, or version 9.0 software
from Advanced Chemistry Development, Inc. (ACD/Labs), Toronto ON, Canada,
www.acdiabs.com, 2004 and 2005; Beilstein AutoNom version 4.01, MDL Information
Systems GmbH, Frankfurt Germany or ChemDraw Ultra version 9.0, software from

s CambridgeSoft Corporation, Cambridge, MA, USA, www.cambridgesoft.com.

10

Scheme 1
©:CN PhLi O O
e e Rl
CN =N
H,N

15
Example 1
3,3-Diphenyl-3H-isoindol-1-ylamine (Scheme #1, A)

20 Toa—78 °C cooled solution of 1,2-dicyanobenzene (200 mg, 1.56 mmol) in
tetrahydrofuran (10 mL) was added 1.8 M phenyllithium in di-n-butylether (1.73 mL, 3.12
mmol). After 30 minutes the reaction was warmed to room temperature and quenched by

adding water (1.5 mL) and the solvent removed under reduced pressure. The brown solid



*it " HNMR (500 MHz, HVMsO) 8 8.85 (s, 1H), 8.60 (s, 1 H, 8.29 (d,
J=7.9 H, 1 H, 805 (d, J=80Hz, 1 H 7.90 (d, J=7.7 Hz, 1 H),
7.85 (t, Jwohkofiioszl H), 7.76 - 7.71 (m 2 H), 7.61 (spcisedornbecdd -
7.50 (m 2 H, 7.37 (d, Jr 7.9 Hz, 1 H, 7.17 (d, J= 8.7 Hz, 2 H),
6.96 (d, Jr 8.8 Hz, 2 H), 3.74 (s, 311) 392 (ES+) 1.51 $ Exanpl e
10

343- (2- Fl uoro- pyridi n-3-yl) - phenyl ] - 3 (4- met hoxy- phenyl ) - 3Hi soi ndol -
1-ylam ne 10trill ouroacetate (Schene #3, J) WO

2007/ 149@\%35’@%3%@*9%&%@@1{1@33 Bxing ab@tonitrile/water as the mobile phase on a C18
3-(3- bronD phen - 3- (4 nethox - phenyl ) -3Hi soi ndol - 1-yl arni ne
(Schene # “mFlW‘ ng 0.13 mmvl ) was added potassi um
phosphate (81 ngy, O 38 mnol) 2- fluoropyridyl-3-boronic acid ( 27
nag, 0.19 mmol ), 5 dichlorobis(triphenyl phosphine)palladiun(ll) (9
my, O. 0133WWD|)%M@W§ Peaeetogitlet hoxyet hane: water: ethanol (7:3:2, 2.0
m.). Thegreactign was Jpeated in a mcrowave reactor at 100 C for 15
m nutes. The reaction was filtered and the filtrate was renoved of

sol vent d¥nder r&duced 32ressure. The resulting residue was dissol ved
in acetoqsgrlle&yater th trifluoroacetic acid, (75:25:0.1, 2.0 nl),

and purifiéd using PLC AR (tR =
16.5 10
17 80 20
19 80 20

5 A second purification was required using preparative SFC using a Berger pyridyl column
with a gradient of 10-35 % MeOH.CO; for 8 min (RT=5.36 min) to give the title
corapound as a white solid (37 mg, 8 %). 1H NMR (300 MHz, DMSO-dg) 8 7.77 - 7.73
(m, 1 H),, 7.64 (t, J=4.3 Hz, 1 H), 741 (dt, /= 8.8, 4.9 Hz, 2 H), 7.30 - 7.14 (m, 10 H);
MS (TOF ES+) m/z 285 [M+1]"; fz = 6.65 min. Exact Mass: Calculated 285.1392, Found

10 285.1315.



10 15.2 mn) The conbi-ned purified fractions were |yophilized to give
t he title corrpound (40.5 ng, 61 %9. 1H NWR (500 MHz, DMSO 8 8. 29 (d
J= 7. I—g 25 (d, J= 4.6 Hz, 1 H), 8.08- 804(Pr7rc11117} 84
(d, J—40W922 72‘1&")33 7.75 - 7.71 (m 1 H), 7.64 (d, J "E““ﬁﬁ
7.55 (t, J= 7.8 Hz, 2 H), 7.51 (s, 1 H), 7.48 - 7.45 (m 2 H), 7.38
(d, J= 8.0 Hz, 1 H), 7.17 (d, J=8.9 Hz, 1 H, 6.96 (d, J=8.9 Hz, 1
H, 3.75 (s, 3 H; M (ESt+) .15 M 537 ptl] +; ER = 2.50 m n. Exanple
11 3-(3-Brono-phenyl) - 3- (4- nmet hoxy- phenyl )-311"-i soi ndol - 1-yl am ne
(Schenme #3, 1) 0- Br 20 To a-78 C cool ed sol ution of 4-bronoani sol
(489 uL, 3.90 mmmol) in tetrahydr&temad (20 nl) was added 1.6 M
n-butyllithiumin hexanes (2.44 nL, 3.90 mmol) and the sol ution
stirred 10 minutes. This wa cannul ated jpt'o a -78 C sol utign of

1, 2- di cyanobeldizene (B8 WO 2007/ 14§03ZPOT/ SE2007/ 0008 ¥ ng, 3.90
mol) in thyd&ﬂ‘iﬂiu an/(20 +ij- Tg) eara.t%_éi)round gty om f | ask

was added 1,3-%i br omghe @ (471 u]L,P_‘l . g ,
(20 mL) and the solutlon coofed ifa -78 Bhth. TeSthis VS ddded
1.6 Mn-butyllithiumin thexanes (2.44 ralL, 3.90 ranol) afd the
solution stirred 10 m nutes. This anion was canuul ated i nt gst he 1, 2-
5 di cyanobenzene react| ofi-and the m xture wWlS stirred at'-78 C for 2

hours. The reacti of™was Youred into s Gtkd a ium chl gride (100
m.) and extracted, et hyl acer;@te t Then&i n ni c

| ayers were was e(!L 't @ us-Saty di um cHil or,i o€, i ed over
magnesi um sul f a moVedf of s vent u e?‘” reduded- @ eto

gi ve an anber oil. er oi |l was pl acn a 40 S|I|ca5g
col um el uted vmthGl 5 di ¢hl or onet hanefknet hanpl (9:1) and_t he

conbi ned purified fractions were renoved of solvent under reduced
pressure to give the ti]tled conpound as a tan solid (170 ng, 11 9.
1H NWR (300 MHz, bMSO d6/ FFA-d) 68.33 (d, J= 7.7 Hz, 1 11), 7.89
-7.71 (m 3 H), 7.60¢0¢{ ¥=7.7 Hz, 1 H), 7.48 (s, 1 H, 7.41 - 7.29
(in, 2 H, 7.17 (d, 38 Hz, 2 H, 6.97 (d, J= 8.8 Hz, 2 H, 3.77
(s, 3 H; M (ES+) nif2 @ [ M1] +; tR = 1.89 mn 15 Exanples 12-25
The foll ow ng corrpounds i i

above: 20 Table 2 Ex

Example 2
3-(3'-Methoxy-biphenyl-3-yl)-3-(4-methoxy-phenyl)-3 H-isoindol-1-ylamine
5  trifluoroacetate (Scheme #2, H)

To trifluoro-methanesulfonic acid 5-[3-fert-butoxycarbonylamino-1~(4-methoxy-phenyl)-
1 H-isoindol-1-y1]-3'-methoxy-biphenyl-2-yl ester (Scheme #2, G) (50 mg, 0.075 mmol)
was added potassium phosphate (32 mg, 0.15 mmol),

10 dichlorobis(triphenylphosphine)palladium(IT) (16 mg, 0.022 mmol), and 1,2-



Conpound Structure NMR rith M+l (lonizati on) LC t 1R (mn)
3- (4- Met hoxy- phenyl)-3-[3-(5- [IHNWVR (500 MHz, DVMsO 5 8.83
-8.78 WO 2007/149033 PCT/SE2007/000601

56

dimethoxyethane: water: ethanol (7:3:2, 2.0 mL). The reaction was heated in a microwave
at 125 °C for 15 minutes, more dichlorobis(triphenylphosphine)palladium(l) (16 mg,
0.022 mmol) was added, and the reaction recheated at 125 °C for 15 minutes. The solvent
was removed under reduced pressure and the crude material dissolved in acetonitrile/water
5 with trifluoroacetic acid (75:25:0.1, 1.0 mL), the insoluble material was filtered off and the
filtrate was purified using RP-HPLC AG1 (fr = 21.2 min). The combined purified
fractions were lyophilized to give the title compound (9.0 mg). 1H NMR (300 MHz,
DMSO-dg/TFA-d) §8.33(d, J=7.7 Hz, 1 H) 7.87 (m, 2 H), 7.22-7.13 (m, 4 H), 7.76 -
7.64 (m, 2 H), 7.59 -7.47 (m, 2 H), 7.40 - 7.29 (m, 2 H), 6.97 (d,J=8.8 Hz, 3 1), 3.81
10 (s, 3H), 3.76 (s, 3 H); MS (ES+) m/z 421 [M+1]"; tr = 2.08 min.

Trifluoro-methanesulfonic acid 5-[3-tert-butoxycarbonylamino-I-(4-methoxy-phenyl)-1H-
isoindol-1-yl]-3"-methoxy-biphenyl-2-yl ester (Scheme #2, G)
0_

QL
O
.

15 To [3-(6-hydroxy-3-methoxy-biphenyl-3-y1)-3-(4-methoxy-phenyl)-3H-isoindol-1-yl]-
carbamic acid zer¢-butyl ester (Scheme #2, F) (196 mg, 0.365 mmol) in an ice cold solution
of dichloromethane was added pyridine (60.0 uL, 0.730 mmol) followed by
trifluoromethanesulfonic anhydride (93 ul, 0.438 mmol). After stirring for 30 minutes the

reaction was removed of solvent under reduced pressure and the crude mixture was

o)
l

20  purified on 20g silica eluting with 5 % acetone/dichloromethane to give the title
compounds as a white solid (226 mg, 93 %). TH MR (300 MHz, DMSO-ds) 8 7.86 (d, J
=7.5Hz, 1 H), 7.72 - 7.64.(m, 2 H), 7.58 - 7.36 (m, 5 H), 7.28 - 7.20 (m, 2 H), 7.02 - 6.84
(m, 5 H), 3.77 (s, 3 H), 3.72 (m, 3 H), 1.49 (m, 9 H); MS (APCI+) m/z 669 M+1T" =
2.94 min.

25

Example 3



rrethoxy--IPo- (in, 1 H 74 - 8.68 (m 1 H), 8.38 - 8.33
pyridin-3 *\ (m 2 7.97 - 7.84 (m 3 H, 7.77 -7.72 422
phenyl ] - lﬁoz%lﬁ%ﬁ 1- *NOn, 2 H 7.63 (t, J= 7.9 m"?’ﬁ%’”“”?"@%l
(d, J=7.4 Hz, 1 H), 7.16 (d, J=8.7 Hz, 2 (ES+) 1.72

Trifluoro-methanesulfonic acid _5-[3—arnino—1—(4-methoxy—phenyl)-1H—isoindol-l-yl]-
3'-methoxy-biphenyl-2-yl ester trifluoroacetate

s To trifluoro-methanesulfonic acid 5-[3-tert-butoxycarbonylamino-1-(4-methoxy-phenyl)-
1H-isoindol-1-y1]-3'-methoxy-biphenyl-2-yl ester (Scheme #2, G) (22.5 mg, 33.6 umol)
was added trifluoroacetic acidin dichloromethane (10 %, 1-2 mL}) and reaction stirred 60
minutes. The solvents were removed under reduced pressure and the resulting gum put
under high vacuum at 50 °C over night to give the title compound as a waxy solid (22.9

10 mg). 1 NMR (300 MHz, DMSO-d¢) 6 8.30(d, J=7.7Hz, 1 H), 7.88 (g, J= 8.2 Hz, 2
H), 7.77 - 7.71 (m, 1 H), 7.62 - 7.59 (m, 1 H), 7.49 - 7.38 (m, 3 H), 7.20 - 7.16 (m, 2 H),
7.05-6.96 (m, 5 H), 3,78 (s, 3 H), 3.74 (s, 3 H); MS (APCI+) m/z 569 [M+1]"; 1z = 2.64

min.

15 Example 4
5-{3-Amino-1-(4-methoxy-phenyl)-1H-isoindol-1-¥1]-3'-methoxy-biphenyl-2-ol

trifluoroacetate

w1
<9

o]

OH

20



=

ylamne , 6.96 (d, J=8.9 Hz, 2 H), 4.07 (s, 3 trifluoroacetate
, 3.76 ( VO 2007/ 149033PCT/ SE2007/ 000601 65_13
3 (4- Met ho‘i? ﬁ%@ﬁwf 3-(3- pyrimdin-5-yl- phenyl)-3H R ERAG 000p01

yl amve tdfl uoroacetate 0% 11101 at.

i

15

20

25
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To [3-(6-hydroxy-3'-methoxy-biphenyl-3-y1)-3-(4-methoxy-phenyl)-3H-isoindol-1-y1]-
carbamic acid fers-buiyl ester (Scheme #2, F) (10.0 mg, 18.6 umol) was added
trifluoroacetic acid in dichloromethame (10 %, 1-2 mL}) and reaction stirred 60 minutes.
The solvents were removed under reduced pressure and the resulting gum put under high
vacuum at 50 °C over night to give the title compound as a waxy solid (10.4 mg). 1H
NMR. (300 MHz, DMSO-dg) 8 8.26 (4, J= 7.8 Hz, 1 H), 7.85-7.67 (m, 3 11), 7.32 - 7.18
(m, 4 H), 7.03 - 6.85 (m, 8 H), 3.74 (d, J= 2.7 Hz, 6 H); MS (APCI+) m/z 437 [M+1T"; &=
=2.14 min.

[3-(6-Hydroxy-3"methoxy-biphenyl-3-yl)-3-(4-methoxy-phenyl)-3H-isoindol-1-yI]-
carbamic acid tert-butyl ester (Scheme #2, F)

To [3-(3-bromo-4-hydroxy-phenyl)-3-(4-methoxy-phenyl)-3H-isoindol-1-yl]-carbamic
acid feri-butyl ester (Scheme #2, E) (364 mg, 0.72 mmol) was added potassium phosphate
(303 mg, 1.43 mmol), 3-methoxyphenylboronic acid (163 mg, 1.07 mmol),
dichlorobis(triphenylphosphine)paliadium(lL) (50 mg, 0.072 mmol), and 1,2~
dimethoxyethane: water: ethanol (7:3:2, 20 mL). The reaction was placed in a hot bath and
heated to reflux. After 10 minutes additional 3-toethoxyphenylboronic acid (60 mg) and
dichlorobis(triphenylphosphine)palladium(Il} (25 mg) were added and the reaction
refluxed for 30 minutes. Ethyl acetate was added, salts filtered off, and the filtrate
removed of solvent under reduced pressure. The mixture was purified three times; first
using 20g silica eluting with 5 % acetone/dichloromethane, second using 20g silica eluting
with dichloromethane then 5 % acetone/dichloromethane, and third using 40g silica eluting
with a gradient of hexanes to 50 % ethyl acetate/hexanes. The product was removed of
solvent under reduced pressure to give the title compounds as a white solid which was
placed under high vacuum over night (208 mg, 54 %). 1I—I NMR (300 Mz, DMSO-ds.



I\/R(SOOWZ DMSO) 5 9.21 (s, 1 H), 9.11 (s, 2 H), 8.33 (d,

: 718(d J=8.8 Hz, 2 H, 6.96 (d, 7= 9.0 Hz, 211), 3.76 (s, 3
393 (ES-0 1.66 14 Met hanesul fonic _acid

143-am nol-(4- met hoxyphenyl ) - 1H Ado1- 1-y1]-5- nethoxy-

bi phenyl -3-y' ester trifluoro acetateo* * | HNVR (500 MHz, DMBO) 6
8.34 (t, J = . 84 11 7

7.67 ( 7 éléF@ﬁl)gﬁﬁﬁ)(d JTH'}s%HZ bHy . r{tf('s‘%ﬁ ,3@77577@(@”5}23 ﬁ)”‘% v
Z|)203 211575193(& 4?1)'"95110567 @ﬁfm@}%ﬁsbm 626 th; 4 B,3676((8,7 3200z, 8176165, 3

2
9 H); MS (APCI+) m/z 537 %M+1] ; fr =2.50 min.

4) N 11-1

J= 7.7 H, 1 7.94 (d, J=7.9 Hz, 1 H), 7.88 ..7.82 on 3
(t, J= 7. szkg B49983 759 (t, 7= 7.9 Hz, | H),746(dPCJﬁSF§°‘§?’°P&6°11
H)

H) .

w

5 Example5
4-[3-Amino-1-(4-methoxy-phenyl)-1H-isoindol-1-ylj-2-bromo-phenol {rifluoroacetate

HN N O
2 OH
Br

To [3-(3-bromo-4-hydroxy-phenyl)-3-(4-methoxy-phenyl)-3H-isoindol-1-yl]-carbamic

acid tert-butyl ester (Scheme #2, E) (9.5 mg, 18.6 umol) was added trifluoroacetic acid in
10 dichloromethane (10 %, 1-2 mL} and reaction stirred 30 minutes. The solvents were

removed under reduced pressure and the resulting gum put under high vacuum at 56 °C

over night to give the title compound as a waxy solid (10.3 mg). 1H NMR (300 MHz,

DMSO0-dg) §8.26 (d, J=7.7Hz, 1 H), 7.83 (t, J=7.2 Hz, 1 H), 7.76 - 7.68 (m, 2 H), 7.30

(d,/=23Hz 1 H),7.16 (d, J= 8.8 Hz, 2 H), 7.04 (dd, /= 8.5, 2.3 Hz, 1 H), 6.97 - 6.93
15 (m, 3 H), 3.75 (s, 3 H); MS (APCI+) m/z 409 [M+1]"; tg = 1.95 min.

[3-(3-Bromo-4-hydroxy-phenyl)-3-(4-methoxy-phenyl)-3H-isoindol-1-yl]-carbamic acid
tert-butyl ester (Scheme #2, E)

(6=
s L,

20 To an ice cold solution of [3-(4-hydroxy-phenyl)-3-(4-methoxy-phenyl)-3H-isoindol-1-
yl]-carbamic acid fers-butyl ester (Scheme #2, D) (663 mg, 1.540 mmol) in dry chloroform
was added N-bromosuccinimide (274 mg, 1.540 mmol) portion-wise over 30 minuies and
the reaction stirred for 25 minutes. The solvent was removed under reduced pressure and

the mixture chromatographed on 80g silica eluting with 5 % acetone in dichloromethane.



15 3-(2,3- Di hydrobenzo[b] [1,4]dMkin-6- y1)-3-(3-(2-

. C R , 00
g luoropyridin-3- yl)phenyl)-3H isoindol-l-amne trifluoroacetate

a si me nswoRobidseddhR (500 MHz, DMBO) 6 11.67 (s, 1 H),pdfBsdodcaesol
H, 9.45 (s, 1 H, 828 (d,J --- 7.5 Hz, 1 H, 8.26- 8.24 On, 1 H),

8.07 (t, .1=8.8 Hz, 1 H), 7.88 - 7.82 (n, 211), 7.73 (t, J= 7.1 Hz,
111), 7.63 (d, J= 7.5 Hz, 1 H), 7.55 (4, .1= 7.8 Hz, 1 H), 7.51 (s, 1
H, 7.47 (t, 7=6.1 Hz, 1 H), 7.39 (d, 7= 8.2 Hz, 1 11), 6.91 -6.87

(m 1 11), 6.73 - 6.68 (n, 211), 4.27 - 4.20 (n, 4 H). 438 (ES+) 1.90

16 3- (2, 3- Thi bysn ; L NRnis ubeiar b
met ho§<ypyr F%i%l n- é&g ﬁ’%ﬁée&r?};ﬁ?a% | és% Feﬁ%ﬁc} gf QhenE u%%#%ﬂ%@é’é‘?é‘frﬁf‘%d -0
CO NH, ji nplaced under high vacuum over night to give the title compound as a tan solid (390 mg, 50
%). 'H NMR (300 Mz, DMSO-dg/TFA~d) § 8.63 (d, J=8.0 Hz, 1 H), 7.88 (t, /= 7.3 Hz,
1H),7.75-7.70 (m, 2 H), 748 (d, /= 23 Hz, 1 H), 7.29 (d, J= 8.9 Hz, 2 H), 7.07 (dd, /=
5 86,23 Hz, 1 H),6.94 (dd, J=8.8,2.4 Hz,3 H),3.77 (s, 3 H), 1.62 (s, 9 H); MS (APCH)
m/z 509 [M+11*; /g = 2.27 min.

[3-(4-Hydroxy-phenyl)-3-(4-methoxy-phenyl)-3H-isoindol-1 ~ylf-carbamic acid tert-butyl
ester (Scheme #2, D): '

- ~
B el GN

To a solution of [3,3-bis-(4-hydroxy-phenyl)-3H-isoindol-1-y1]-carbamic acid tert-butyl
ester (Scheme #2, C) (5.0 g, 12.0 mmol) and cesium carbonate (3.9mL, 12.0 mmol) in
N,N-dimethyl formamide (100 mL) was added iodomethane (0.7mL, 11.4 mmol) in N,N-
dimethyl formamide (3 mL) and the mixture stirred at ambient temperature for 18 hours.

H
10

15 The N,N-dimethyl formamide was removed under reduced pressure to yield an amber
syrup. To this was added ethyl acetate (250 mL) and the mixture stirred vigorously for 0.5
h. The insolubles were filtered and the filtrate concentrated under reduced pressure to
yield a tan solid. The crude compound was purified using flash chromatography (silica;
90:10 dichloromethane:ethyl acetate) to give the title compound as a white solid (2.11 g,

20 34%). 1I—INMR (300 Mz, DMSO-dg) & 7.83 (d, J= 7.5 Hz, 1 H), 7.64 (t,J=73Hz1
H), 7.55 - 7.49 (m, 2 H), 7.16 (d, /= 8.8 Hz, 2 H), 7.04 (d, /= 8.6 Hz,2H), 6.89 (d, J=
8.8 Hz, 2 H), 6.71 (d,/=8.7 Hz, 2 H), 3.71 (d, J= 8.3 Hz, 3 H), 1.46 (s, 9 H); MS
(APCIF) miz 430 [M+1]%; 12 = 2.20 min.

25 [3,3-Bis-(4-hydroxy-phenyl)-3H-isoindol-1-yl]-carbamic acid tert-butyl ester (Scheme #2,
C)..
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H, 8.32 (d, 7=2.7 Hz, lH) 8.28 (d, J--

1
, .1=8.2 H, 1 H, 7.8 (t,J=17 8P(!"BSE2&07M))9601
1H, 7.73 (t, J 60 On,

7.76 (d, .1= 8.2 Hz, = 7.8 H, 1 H), 7.62 -

1H, 7.59 - 7.57 (n, 1 H, 7.54 (t, 7= 8.0 Hz, 2 H), 738(d 778
Hz, 1 H, 6.88 (d, J=8.9 H, 1 H, 6.4l -6.67 (n, 2 H), 4.25 - 4.19
(n, 4 H, 3.90 (s, 3 H. 450 (ES+) 1.77 17 3-(2,3- Di hydrobenzo[b]
[1,4]clioxin-6- YO 3-(3-(PYridin- 3-yl)phenyl)-3H isoindol-1-am ne
trifluoroacetate Co |s ON - 4111 111 NWVR (500 MHz, DVBO) 611.67 (s, 1
H, 10.00 (s, 1 A6 (s, 1 H, 8.86-8.84(m 1 H, 860 (d, J=
5.4 Hz; 1 H), 8 =7.5Hz, 1 H, 805 (d, 7=8.2 Hz, 1 H,
7.93 (d, J=8.2 M 7.85 (t, J= 7.8 Hz, 1 H, 7.76 - 7.72 (n,
H, 7.61 (sy IyH/=N. 7.50 On, 2 H), 7.37 (d, J=8.2 Hz, 1 H),
6.90 - 687}gonH1 H ~#33:- 6.68 (in, 2 H, 425 - 4.19 (n, 411).
490 (ES+) 1.58 18 3-(2, 3 D hydr obenzo[ b] [ 1, 4]dioxin-6- YO-3-(3-
(pyrim di nt&a sédﬁﬂdﬁhﬁ@)ﬁn&éi'ﬁ{‘no-ls%ﬂldai%ol]{ Ehlyﬁrﬂlé"&e%f (EL%%{e%Cﬁtﬁxample 6)

{5.0 g, 15.8 mmol) and triethylamine (6.6 mL, 47.4 mmol) in N,N-dimethy! formamide

(100 mL) was added di-ferr-butyl-dicarbonate (3.8 g, 17.4 mmol) and the mixture stirred at
5  ambient temperature for 18 hours. The N,N-dimethyl formamide was removed under

reduced pressure to yield an orange syrup. To this was added dichloromethane (200 mL)

and the resulting precipitate was filtered to give the title compound as a pale pink solid (6.1

g, 92 %). 1HI\II\/I.R (300 MHz, DMSO-ds/TFA-d) 5 8.59 (d, /= 7.8 Hz, 1 H), 7.86 (1, J=

7.2 Hz, 1 H), 7.68 (m, 2 H), 7.14 (d, J=8.7 Hz, 4 H), 6.75 (d, J = 8.7 Hz, 4 H), 1.61 (s,9
10 H); MS (APCIH) m/z 417 [M+1]": #g = 1.48 min.

Example 6
4,4'-(3-Amino-isoindole-1,1-diyl)-bis-phenol (Scheme #2, B)

15 A mixture of phenol (294 g, 3.10 moles) and 1,2-dicyanobenzene (20 g, 0.16 moles) was
heated to reflux at 185 °C for 3 hours. The reaction was cooled to room temperature and
diluted with 2:1 ether: hexane (1.5 L). The resulting precipitate was stirred for 1 hour and
filtered. The isolated filter cake was triturated with dichloromethane (0.6 L), stirred for 0.5
hour and filtered. The crude compound was purified using flash chromato graphy (silica;

20 65:30:5 dichloromethane: acetone: methanol with 0.1 % NH40H, 8L; 50:50
dichloromethane:methanol with 0.1 % NH4OH, 4L; methanol with 0.1 % NH,OH, 1L} to
give the title compound as a pale yellow solid (9 g, 20 %). 1H NMR (300 MHz, DMSO-
ds/TFA-d) 8 8.47 (d, J=7.8 Hz, 1 H), 7.91 (t, J= 72 Hz, 1 H), 7.87 (m, 2 H),725(d,J=
8.7Hz, 4 H), 6.98 (d, /= 8.7 Hz, 4 H); MS (BES+) m/z 317 [M+1]"; r = 1.24 min.

DVSO) 6 11.66 (s, 1 H), 10.01 (s, 1 H),

2



0ONH, N 411 1H NMR (500 MHz, DVBO) 6 11.68 (s,

9. 48
11;1 (;5951@2?07%71%%3(5 ! H),

Hz, 1 H), 771-769(|n 1H, 7.58 (t 7= 7.5 Hz, 1 H), 7.44 (d, J=
8.8 H, 1 H, 6.90 - 6.86 (in, 1 H, 6.70 - 6.67 (n, 2 H, 4.25 -4.18
(m 4 H). 421 (ES+) 1.71 WD 2007/ 149833PCT/ SE2007/ 000601 66 19

3-(3-Brono- phenyl)-3-(4- nethoxy-3- nethyl

*

ylam ne trifluoroacetate Br 41 '

Examples 7-9

9.08 (s,
7.87 -7.80 On, 211),

1H,
2 H,

- phenyl ) -
N

The following compounds were prepared using the route described above:

10. 02 (s,
8.29 (d, J= 7.
7.7 3P€'{‘ISE2,807/0[}0®1

2 Hz,

1H)

3H-i soi ndol- 1-

Table 1
m/iz
Bx Ml | LCHy
|  Compound Structure NMR (Tonizat | (voin)
: ion)
4-[3-Amino-1-(4- o TH NMR (300 MHz, DMSO-d6) & 8.72 (s, 1
methoxy-phenyl)- | kN, O ~ H), 8.54 (s, 1 H),8.27(d,/=7.7Hz, 1 H), 408
1H-isoindol-1-yl]- \ | 300 =79Hz 1H), 786-780(m2 | ipey
7 | 2-pyridin-3-y1- ® (.3 | H),7.73-7.68 (m, 1H),7.53 - 7.49 (m, 1 B | L6
phenol o H), 7.21-7.10 (m, 3 H), 7.01 - 6.92 (m, 4
trifluoroacetate H), 3.74 (s, 3 H),
. TH NMR (300 MHz, DMSO-d6) 5 9.1 (s, 1
. oo | H),892(s,2H),826 (4, /= 7.6 Hz, 1 H),
Sl d%l—l-yl]- Mo ) 7.83 (d, J= 3.9 Hz, 1 H), 7.73 - 7.66 (m, 1 409
8 | gt S g Cro-CY [ 8,728, /=241 1), 7.19 - 11 (m, | (ARCI | ) o)
phl?cﬁm ¥ =N 1 2H),7.03-699 (m, 2 1), 6.94 (4, /=838 +) :
P Meoroacetate g)z 2H), 6.75 (4, J=8.7Hz, 1 H),3.74 (5, 3
{ "THNMR (500 MHz, DMSO) 6 8.85 (s, 1H),
raa 8.60 (s, 1 H), 829 (4, J=7.9 Hz, 1 H), 8.05
R i 3 1. W (YO | @/=80Ha LI 790(d, =771z 1
D 3 P4 = H),7.85(t,J="7.6Hz, 1H),7.76 - 771 (m, | 392
Il Esden (-0 | 21,761 (s, 1H),7.56-7.50 (m, 2 H), ES+) | 151
ylamine N 737(d,J=79Hz 1H),7.17(d,J=8.7
Y ooracetafo I:;Iz}i)Z H), 6.96 (d, J=8.8 Hz, 2 H), 3.74 (s,

L,
CN

< O Q
DT

Scheme 3

BIOHY,

o
(2

Br

Example 10
3-[3-(2-Fluoro-pyridin-3-yl)-phenyl]-3-(4-methoxy-phenyl)-3 H-isoindol-1-ylamine
10 triflouroacetate (Scheme #3, J)



111 NMVR (500 MHz, DMBO) 5 8.32 (d, J = 8.7 Hzy 1 H), 7.87 - 7.81 (m
J

| 8.
2 H, 7.75 (t, J= 7.5 Hz, 1 H, 7.60 (d, J= 7.5 Hz, 1 H), 7.45 (s, 1
H, 7.387( = 7 Hz, 1 H), 7.28 (d, J= 7.4 Hz, 1|—|),‘77_,‘S
H. 6.96 (\3921}[;7/@?033,42, 2 H, 3.79 (s, 3 H, 2.11 (s, 3 ,&2@00&1
(APCl +) 2.22 20 3-(3' Methoxy- biphenyl-3-yl)-3- (4-nethoxy-3-
met hyl - phenyl )- 3H i soi ndol-1- ylam ne63tdfluoroacetate IPrip

To 3-(3-bromo-phenyl)-3-(4-methoxy-phenyl)-3H-isoindol-1-ylamine (Scheme #3, I,
Example 11) (50 mg, 0.13 mmol) was added potassium phosphate (81 mg, 0.38 mmol), 2~
fluoropyridyl-3-boronic acid ( 27 mg, 0.19 mmol),

5 dichlorobis(triphenylphosphine)palladium(Il) (9 mg, 0.013 mmol), and 1,2~
dimethoxyethane: water: ethanol (7:3:2, 2.0 mL). The reaction was heated in a microwave
reactor at 100 °C for 15 minutes. The reaction was filtered and the filtrate was removed of
solvent under reduced pressure. The resulting residue was dissolved in acetonitrile/water
with trifleoroacetic acid, (75:25:0.1, 2.0 mL), and purified vsing RP-HPLC AG2 (x =

10 152 min). The combined purified fractions were lyophilized to give the title compound
(40.5 mg, 61 %). 1H NMR (500 MHz, DMSO) & 829(d,/J=7.8Hz, 1 H), 8.25(d,J=
4.6 Hz, 1 H), 8.08 - 8.04 (m, 1 H), 7.84 (d, /=4.0 Hz, 2H), 7.75 - 7.71 (m, 1 H), 7.64 (d,
J=7.6Hz 1H),7.55(t,J=78Hz 2H), 7.5 (s, 1 H), 7.48 - 7.45 (m, 2 H), 7.38 (d, J =
8.0 Hz, 1 H),7.17 (d, /= 8.9 Hz, 1 H), 6.96 (d, J= 8.9 Hz, 1 H), 3.75 (s, 3 H); MS (ES+)
15 m/z 537 [IMHIT; tp = 2.50 min.

Example 11
3-(3-Bromo-phenyi)-3-(4-methoxy-phenyl)-3H-isoindol-1-ylamine (Scheme #3, I)

Br
20 Toa—78 °C cooled solution of 4-bromoanisol (489 uL, 3.90 mmol) in tetrahydrofuran (20
ml) was added 1.6 M n-butyllithium in hexanes (2.44 mL, 3.90 mmol) and the solution

stirred 10 minutes. This was cannulated into a —78 °C solution of 1,2-dicyanobenzene (500



lis ||t MN [ FINM R (500 MHz, DVMBO) 5 8.32 (d, J = 8.7 Hz, 1 H, 7.85
( 2 H), 7.77 -7.63 (n, 2 H, 7.54 - 7.45 (n, 2 H), 7.38 (t, J= 7.6

,1 74|—|z'1|—|)' 7.15 (m 2 H, 7.0
6. 96 (| n, ‘?‘%@"M”ﬁ% (s, 3 H, 3.79 (s, 3 H, 2.11 (s, ’%‘32.&“7%%‘“1
(ES+) 2.46 21 3-(4-Met hoxy 3 net hyl - phenyl') - 3-[3- (5- met hoxy-
pyridin-3-yll- phenyl]-3H isoindol- 1-64yl amne trifluoro acetate

mg, 3.90 mmol) in tefrahydrofuran (20 mL). To a separate round bottom flask was added
1,3-dibromobenzene (471 uL, 3.90 mmof) and tetrahydrofuran (20 mL) and the solution
cooled in a—78 °C bath. To this was added 1.6 M p-butyllithium in hexanes (2.44 mL,
3.90 mmol) and the solution stirred 10 minutes. This anion was cannulated into the 1,2-

5  dicyanobenzene reaction and the mixture was stirred at —78 °C for 2 hours. The reaction
was poured into saturated ammonium chloride (100 mL) and extracted with ethyl acetate
twice. The combined organic layers were washed with aqueous saturated sodium chloride,
dried over magnesium sulfate and removed of solvent under reduced pressure to give an
amber oil. The amber oil was placed on a 40g silica gel column eluted with

lo  dichloromethane/methanol (9:1) and the combined purified fractions were removed of
solvent under reduced pressure to give the titled compound as a tan solid (170 mg, 11 %).
TH MR (300 Mz, DMSO-dg/TFA-d) 8 8.33 (d, /= 7.7 Hz, 1 H), 7.89 - 7.71 (m, 3 H),
7.60(d, /=7.7Hz, 1 H), 748 (5, 1 H), 7.41 - 7.29 (m, 2 H), 7.17 (d, /= 8.8 Hz, 2 H)), 6.97
(d,J=8.8 Hz, 2 H), 3.77 (5, 3 H); MS (BES+) m/z 393 [M+1]"; a = 1.89 min.

15
Examples 12-25

The following compounds were prepared using the route described above:

20

Table 2
m/z
M1 LCty
Ex | Compound Structure NMR (lonizati | (min)
on)
3;5:;%‘??}’(‘5_ » o_ | 'HNMR (500 Mz, DMSO) 5 8.83 - 8.78
ety -y Y ™ _ | (m, 1H), 8.74 - 8.68 (m, 1 H), 8.38 - 8.3
pyridinc3-g1)- S {28, 7.97-784 (@, 3K, 777772 |,
12 | phenyl] 30 () | @28),7.63 (=79 Hz, | H),7.53 @D | 17
I (4, /=74 Hz, 1 H), 7.16 (d, /=8.7 Hz, 2
Jiamine H), 6.96 (d, J= 8.9 Hz, 2 H), 4.07 (s, 3
trifluoroacetate ), 3.76 (s, 3 H).




z'\04**zx*IIINI\/R (500 MHz, DMSO 58.80(3,1!—!),8.68(5dq
1H),8.3 : m 2 H, 7.95 (d, J=8.7 Hz, 1 H, 7.91 - 7.84 On,
2 11), 7. 2 7’17?63(% 211), 7.63 (t, J= 7.9 Hz, 1 H), PCHEEF0@7/009691
7.4 H, 1H), 7.09 (m 211), 6.96 (d, J= 8.9 Hz, 2 H), 4.06 (s, 311),
3.78 (s, 3 H), 2.10 (s, 3 H. 436 (ES+) 1,80 22 3- (4- Met hoxy- 3-
met hyl - phenyl | - 3-(3-pyridin-3- yl-phenyl § I soi ndol -1- yl am ne
ttlfluoroacetate IP |s tIN 1] NMR (500 I\/Hz DIVBO) 89. 20 (s{rLl H)
8.95 (mpt-t ou 10
8.7 Hz, |1 hej\?-é 19114 I-I%H?] ég"b 7.63 (t,
p y) )
J= 7.9 Hz, 7H), 7, 94'&) =1902 6?%(1, J=
8.9 Hz, (245 phvf:@l)'BH- (s G, 28), Hjz.¢t, /= 75Hz 21-1) 7.59 (t, ESH) 1.66
1soindo]-1~ J=17.9Hz, 1 H), 746 (d,/=9.0 Hz, 1 ’
ylamine H), 7.18 (4, J= 8.8 Hiz, 2 H), 6.96 (d, /=
frifluoroacetate 9.0 Hz, 2 H), 3.76 (s, 3 H).
Methanesulfonic
id 3'-{3.ami (o2
ﬁiﬁfﬁg??& (¢ | HNMR (500 MElz, DMSO) 5834 1,7
phenyl)—lH-y LN () |=76Hz 1H),7.93-7.84 (m, 2H),7.75
isoindol 115 | (S Y o |-771(m,2H),7.67-7.62 (m, 1 H),7.59 515
14 methoxy- Ok | - 7.51 (m, 3H), 744~ 7.30 (m, 2 H), 7.20 | (BSH 2.11
biphenyl-3-yl - 7.15 (m, 2 H), 6.98 - 6.96 (m, 2 H), 3.86
ostor (s, 3H),3.76 (5,3 H), 341 (s, 3 H).
trifluoroacetate
"H NMR (500 MHz, DMSQO) § 11.67 (s, 1
3-(2,3- H), 10.01 (5,1 H), 9.45 (5, 1 H), 8.28 (d, J
Dihydrobenzo[b] =7.5Hz, 1 H), 8.26 - 8.24 (m, 1 H), 8.07
[1,4]dioxin-6- {t, /=288 Hz, L H), 7.88 - 7.82 (m, 2 H),
yD)-3-(3-(2- 7.73(t,J=7.1Hz, 1 H),7.63 (4, /=75 438
15 | fluoropyridin-3- Hz, 1 H), 755 (t, J=7.8Hz 1 H), 7.51 (ESH 1.90
yDphenyl)-3H- (s, 1 H), 747 (t, J= 6.1 Hz, | H), 7.39 (4,
isoindol-1-amine v J=8.2Hz, 1H), 6.91-6.87 (m, 1 B),
trifluoroacetate 6.73 - 6.68 (m, 2 H), 4.27 - 4.20 (m, 4 H).
"H NMR (500 MEz, DMSO) 5 11.66 (s,
323 Hg 10.01 és, 1H),9.47 (s, 1 H), 8.43 (s, 1
A o an, | ), 8.32(d,J=2.7Hz, L H),828(d, /=
B‘iﬁ.‘gf&‘j‘é‘_’“’] XD (" | 8282, 1H), 793 (4, /=82 Ha, 1 H),
9-3-G(5- 3 |t B, 7 o b K7 | 450
T N g Z, y 1. s od =, ‘s y [l =
16 ‘;‘;%;ggg‘;‘ﬁ N 7.60 (m, 1 H), 7.59 - 7.57 (m, 1 B), 7.54 | &0 | 177
soindol L anine (t,J=8.0Hz,2H), 738 (d,/=7.8Hz, 1
triflnoroavetato H), 6.88 (d,/=8.9 Hz, 1 H), 6.71 - 6.67
(m, 2 H), 4.25 - 4.19 (m, 4 H), 3.90 (s, 3
H).
"H NMR (500 MHz, DMSO) § 11.67 (s, 1
3-(2,3- H), 10.00 (s, 1 H), 9.46 (s, 1 H), 8.86 -
Dihydrobenzofb] 8.84 (m, 1 H), 8.60 (d, /=54 Hz; 1 H),
[1,4]dioxin-6- 8.29 (d,J="7.5Hz, 1 H), 8.05 (d, /=82 420
17 | ¥D-3-(3-(pyridin- Hz, 1 H),7.93 (d, J=8.2Hz, 1 H), 7.85 o 158
3.y1)phenyl)-3H- (t,J=78Hz, 18),7.76- 772 m.2 1), | @& '
isoindol-1-amine 7.61(s,1H), 7.57 - 7.50 (m, 2 H), 7.37
trifluoroacetate (d, /=82 Hz, 1 H), 6.90 - 6.87 (m, 1 H),
6.72 - 6.68 (m, 2 H), 4.25 - 4.19 (m, 4 H).
323 “H NMR (500 MHz, DMS0) § 11.68 (s, 1
o H), 10.02 (s, 1 H), 9.48 (s, 1 H), 9.20 (s, 1
ﬁ‘%’&‘fg)‘i’;ﬁ?m o H),9.08 (s, 2 H), 8.29 (d, /= 7.2 Hz, 1
Y1303 H), 7.;5) {d,J=7.2 Hz, 1 H), 7.87 - 7.80 o1
SN (m, 2H), 773 (, J="7.5Hz, 1 H), 7.71 -
18 %ﬁ?ﬁ%?ﬂ 769 (m, 1 H), 758 (4, J=7.5Hz, 17), | &9 | L7
sotndol. L amine 7.44(d,J=28.8 Hz, 1 H), 6.90 - 6.86 (m,
trifluoroacetate 31 ?) 6.70 - 6.67 (m, 2 H), 4.25 - 4.18 (m,




406 (Es+) 1.61 23 3-(4- Met hoxy-3- net hyl - phenyl) - 3-(3f pyri m din-
5-yl - phenyl )-3H Lsoindol-1- ylam ne trifluoroacetate Hahlis

| H NVR ( 50@0Nbiz/14850) 5 9. 21 (s,
7.94 (d, J= 8.9 Hz,
7.59 (t,

8.7 Hz,
-7.73 (m

1H,

2 H,

J= 7.9 Hz,

1 H, 9.10 (s,
1 H, 7.88 -
1H,

7.82 (in,

2 H

7.46 (d, J=7.8 Hz,

1H

*

, M

2 H, BcBsE206h000k1

7.78

7.18 (m 2 H), 6.96 (d, Jr 9.0 Hz, 2 K, 3.78 (s, 3 H, 2.10 (s, 3
H)

3-(3-Bromo- "H NMR (500 MHz, DMSO) & 8.32 (d, J
phenyl)-3-(4- Br. Q =87 Hz, 1 H), 7.87 - 7.81 (m, 2 H), 7.75
methoxy-3- . Q {t,J=7.5Hz, 1 H),7.60 (d,/=7.5Hz, 1 407
methyl-phenyl)- H), 7.45 (s, 1 H), 738 (t, J= 7.6 Hz, ] H),
19 | MR | o\ C 728 (d, J=17.4 Hz, 1 H), 7.16 (m, 27), | APCHD) | 222
ylarmine N 6.96 (d,J=8.7Hz, 2 H), 3.79 (s, 3 H),
trifluoroacetate 2.11 {5, 3 H).
3-(3“-Methoxy- | Om "H NMR (500 MHz, DMSO) § 8.32.(d, J
biphenyl-3-yD-3- | Q =38.7Hz, 1 H), 7.85 (m, 2 H), 7.77 - 7.63
{(4-methoxy-3- = O (m, 2H), 7.54-7.45 (m, 2 H), 738 (t, J= 435
oo | methyl-phenyl)- Q 0 o| 768z 1H),7.28(d,J=74Hz, 1H), (ESH 0.46
3H-isoindol-1- i 7.15(m, 2 H), 7.05 (m, 2 H), 6.96 {m, 2 )
ylamine H), 3.86 (s, 3 H), 3.79 (5, 3 H), 2.11 (5, 3
triflnoroacetate H).
zﬁﬁfﬂﬁﬁyﬁ 'H NMR (500 MEz, DMSO) § 8.80 (s, 1
B é_lflethg’ ] H), 8.68 (s, 1 H), 8.38 - 8.33 (m, 2 H),
Y S‘_y 7.95(d, J= 8.7 Hz, 1 H), 7.91 - 7.84 (i, 136
01 Pylf " 331:1 2H),7.77-7.72 (0,2 H), .63 (,7=79 | g, 1.80
P °‘.‘3'd]"1 L Hz, 1 H), 7.51 (4, J=7.4 Hz, 1 H), 7.09 :
‘S;ll:m‘.ge - (m, 2 H), 6.96 (d, J= 8.9 Hz, 2 H), 4.06
iflaoroncetate (s,3 H),3.78 (s, 3 H), 2.10 (s, 3 H).
3-(4-Methoxy-3- H NMR (500 MHz, DMS0) §9.20 (s, 1
methyl-phenyl)- H), 8.95 (m, 1 H), 8.32(d, J=8.8 Hz, 2
3-(3-pyridin-3- H), 8.15 (m, 1 H), 7.95 (d, J=8.7 Hz, 1 406
29 yl—_ph_enyl)-3H~ H),7.91-7.84 (m, 2H), 7.77-7.72 (m, 2 (ESH) 1.61
isoindol-1- H),7.63(t,J=79Hz, 1 H), 751 {d,J= |
ylamine 7.4 Hz, 1 H), 7.02 (m, 2 H), 6.96 (d, J=
trifluorcacetate 8.9Hz, 2 H),3.78 (s, 3 H), 2.10 (s, 3 ).
3-(4-Methoxy-3- H NMR (500 MHz, DMSO0) § 9.21 (s, 1
methyl-phenyl)- H),9.10(s,2 H),835(d,J=8.7Hz, 1
3-(3-pyrimidin- H), 7.94 (d,J=8.9 Hz, 1 H), 7.88 - 7.82 407
o3 | 5-yl-phenyl)-3H- (m, 2D, 7.78 - 7.73 (0, 21¥I), 739 (7= | gy 5.04
isoindol-1- 7.9Hz, 1 H), 746 (d, J= 7.8 Hz, 1 H), .
ylamine 7.18 (m, 2 B), 6.96 (d, J= 9.0 Hz, 2 H),
trifluoroacetate 3.78 (s, 3 H), 2.10 (s, 3 H).
3-[3-(2-Fluoro-
pyridin-3-yl)- '"H NMR (500 MHz, DMSO) & 8.34 (d, J
phenyl]-3-(4- =8.0 Hz, 1 H), 8.27 (m, 1 H), 7.84 (m, 2
methoxy-3- H), 7.75 (m, 1 H}), 7.65 (m, 1 H), 7.63 (m, 424
24 | methyl-phenyl)- 1H),7.58-7.51(m,2H),7.37 (d, /=8.0 | (ES4) 220
3H-isoindol-1- Hz, 1 H), 7.05 (m, 2 H), 6.96 (d, J=9.5
ylamine Hz, 2 H),3.79 (5, 3 H), 2.11 (s, 3 H).
trifluorcacetate
e hanesulfonic 'H NMR (500 MHz, DMSO) 5 8.34 (1, J
acid 3-[3-amino- =7.6Hz, | H), 7.93 - 7.84 (mn, 2 H), 7.75
H'lgthmlf h‘::ly'l)_' -7.71 (, 2 H), 7.59 (s, 1 H), 7.55 (&, J =
. YD p 1y1 8.0 Hz, 1 H), 7.33 (d, J=2H, 8.0 Hz, 1 529
25 yll_gﬁgth% ;y: H),7.17(s, 1 H),7.15 (s, 1 H), 7.05(m, 2 | (ES+) 2.15
e H),6.96 (s, 1 H), 6.92(d,J=8.0Hz, 1
phenyl-3-y. H), 3.86 (s, 3 H), 3.79 (s, 3 H), 3.41 (s, 3
estet ), 2.11 (s, 3 H)
trifluoroacetate T i '




407 ’( ES+) 2.04 24 3-[3-(2-Fluoro- pyridin-3-yll- phenyl]-3-(4-

met hoxy- 3- net hyl - phenyl )- 3H i soi ndol-1- vyl am ne hifl uoroacetate 10
# - NF  I\WoN3a&89 Mz, DMSO 5 8.34 (d, J = 8.0 Hz, ﬂci’lﬁmo@m%@so( m
1H, 7.84 (m 2 H, 7.75 (in, 1 H, 7.65 (m 11), 7.63 (m 1),
7.58- 7.51 On, 2 H), 7.37 (d, J=8.0 Hz, 1 H), 7.05 (m 2 H), 6 96
(d, J=9.5 Hz, 2 H), 3.79 (s, 2116’(5, 3 H. 424 (ES+) 2.20 25
5'-(3-Amino-1- "H NMR (500 MHz, DMSO) § 11.61 {s,
2,3- 1H),9.99 (s, 1 H), 9.44 (s, 1 H), 8.28 (d,
dihydrobenzo[b]f J=8.2Hz, 1H),791(d,/=82Hz 1
1, 4)dioxin-6-y])- H),7.85 (t,J=7.7Hz, 1 H), 7.76 - 7.69 543
26 1H-isoindol-1- (m, 2H),7.55(s,1 H),7.51 {t, 7=7.9 Hz, @S9 2.15
y)-5- 1H),734(d,/=77Hz 1 H),7.14(4,J ’
methoxybiphenyl =153 Hz, 1 H), 6.97 (5, 1H), 6.88 (d, J=
-3yl 93 Hz,1H),6.71 -6.67 (m, 2H), 4.25 -
methanesulfonat 4.21 (m, 4 H), 3.84 (s, 3 H), 3.41 (s, 3 H).
e trifluoroacetate
"H NMR (500 MHz, DMSO) § 11.63 (s,
3-(2,3- 1H},9.98 (s, 1H), 9.43 (s, 1 H), 8.28 (d, J
Dihydrobenzo[b] =82Hz, 1H), 828 (s, 1 H),7.93-7.82
[1,4]dioxin-6- (m, 2 H), 7.73 (t, J=7.4 Hz, 1 H), 7.68
y1)-3-(3% (d,7="7.7Hz, 1 H), 7.52 (s, 1H), 7.49 (t, 449
27 | methoxybiphenyl J=7.9Hz, 1H),7.38 (t,/=8.5 Hz, 1 H), (ESH) 2.20
-3-yl)-3B- 7.29 (4,J="7.7Hz, 1 H), 7.12 (s, 1 H),
isoindol-I-amine 6.96 (d,J=8.8 Hz, 1 H), 6.90 - 6.87 (m,
trifluoroacetate 1H), 6.73 - 6.68 (m, 2 H), 4.22 (5,4 H),
3.80 (s, 3 H).

The requisite boronic ester needed for Example 14, was prepared as outlined in Scheme 4:

Scheme 4
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Methanesulfonic acid 3-methoxy-5-(4,4,5,5-tetramethyl-{1,3,2 ] dioxaborolan-2-yl)-phenyl
ester (Scheme #4, M)
O\B O
i
™~ -5
S
0] o 5

To tricyclohexylphosphine (1.78 g, 6.34 mmol) and
10 tris(dibenzylideneacetone)dipalladium(0) (1.93 g, 2.11 mmol) in a round bottom flask



Met hanesul fonic acid 3'-[3-am no- 1-(4-nethoxy-3- nethyl-phenyl)-
1H i soi ndol-1- yl1]-5-nethoxy- biphenyl-3-yl ester trifluoroacetate

.- 140- '&192304945%; 0"* PPa"4:0 i NW. rip IHNVR (50 &#\%070

5 8.34 (t

H, 7.93 - 7.84 (m 2 H, 7.75

O

H, 7.59 (s, 1 H), 755(d J=8.0 Hz, 1 H, 7.33 (d, Jr 2H, 80Hz,

1 11),

7.17 (s, 1 H, 7.15 (s, 1 H, .05 (m 2 H, 6.96 (s, 1 H),

6.92 (d, J=8.0 Hz, 1
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under nitrogen was added 1,2-dimethoxyethane (50 mL) and the reaction stirred 10
minutes. To this was added methanesulfonic acid 3-chloro-5-methoxy-phenyl ester
{Scheme #4, L) (5.00g, 21.13 mmol), 4,4.4'4',5,5,5",5"-octamethyl-2,2%bi-1,3,2-
dioxaborolane (8.05 g, 31.69 mmol), and potassium acetate (4.15 g, 42.25 mmol) and the
resulting mixture heated to reflux for 5 hours. After cooling, the mixture was filtered
through Celite and the solvent removed under reduced pressure to give a brown gum. The
mixture was chromatographed first on 300g silica eluting with 0-100 %
hexanes/dichloromethane with a final wash of acetone, then chromatographed on 40g silica
eluting with 50 % ethyl acetate/hexanes to give the title compound as a semi-purified gum
(1.02 g) which was used as the mixture in the Suzuki reactions. MS (ES+) m/z 329
[M+11":; 22 = 2.35 min.

Methanesulfonic acid 3-chloro-5-methoxy-phenyl ester (Scheme #4, L)
Gl

O

,s
~o o0 W~

To a 0 °C solution of 3-chloro-5-methoxy-phenol (Scheme #4, K) (16.62 g, 104.80 mmol)
and pyridine (12.8 mL, 157.20 mmol) in dichloromethane (150 mL) was added
methanesulfonyl chloride (8.9 mL, 115.28 mmol). The reaction was warmed to room
temperature and stirred 24 hours. The dichloromethane was removed under reduced
pressure and the crude material pattitioned between ethyl acetate and 1N hydrochloric
acid. The organic layer was washed IN hydrochloric acid (4X), aqueous saturated sodium
chloride (1X), saturated potassium carbonate (3X), aqueous saturated sodinm chioride
(1X), dried over magnesium sulfate, and solvent removed under reduced pressure. The
crude solid was crystallized overnight from dichloromethane (50 mL) and crystals filtered
off, washed with dichloromethane, and placed under high vacuum to give the title
compound (9.35 g, 38 %). g NvR (300 MHz, DMSO-d¢) 6 7.09 (t,/=2.0 Hz, 1

H), 7.05 (t, /= 1.9 Hz, 1 H), 6.93 (t J=2.1Hz, 1H),3.82(s,3H), 342 (s, 3 H); MS
(APCH) m/z 237 [M+1]%; tg = 2. 28 min.

3-Chioro-3-methoxy-phenol (Scheme #4, K)



H, 3.86 (s, 3 H, 3.79 (s, 3 H, 3.41 (s, 3 H, 2.11 (s, 3 H.=529
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To sodium methanethiolate (12.32 g, 173.80 mmol) was added 1-methyl-2-pyrrolidine (75
mL) followed by 1-chloro-3,5-dimethoxy-benzene (20.00 g, 115.87 mmol) and the reaction
heated in a 140 °C bath for 2.5 hours then stirred at room temperature over night. The 1-
methyl-2-pyrrolidinewas removed under reduced pressure and the material partitioned
between ethyl acetate/water/IN hydrochloric acid. The organic layer was washed with
twice with 1N hydrochloric acid, once with aqueous saturated sodium chloride, dried over
magnesium sulfate and solvent removed under reduced pressure to give a yellowish solid.
The solid was chromatographed on 400 mL plug of silica gel eluting with
dichloromethane. The combined purified fractions were removed of solvent to give the
title coropound as a yellow solid (16.62 g, 90 %). lH NMR. (300 MHz, DMSO-dg) § 6.43
{t. J=2.0Hz, 1H), 640 (t,/J=1.9 Hz, 1 1), 6.28 (t, J=2.1 Hz, 1 H), 3.71 (s, 3 H); MS
(APCIH) m/z 159 [M+1T7; 2 = 2.04 min.



i c-oo 0*\ --P-0d 11-1NMR (500 MHz, DMBO) 5 11.61 s,
(s, 9.44 (s, 1 H, 8.28 (d, J=8.2 Hz, 111), 7.91

9

8. 7.85 (t."J= 7.7 Hz, 1 H), 7.76- 7
%""Hzm"?}%)‘l_&?t J—(9Hz 1H),734(d 3_77153@%&07@%1
\;=153Hz 1 H, 6.97 (s, 111), 6.88 (d, J= 9.3 Hz, 1 11),

67 (M 2 H), 4.25 - 4.21 (m 4 H, 3.84 (s, 311), 3.41 (s, 3

543 (ES+) 2.15 27 3-(2,3- D hydro'E’)Qenzo[b] [1,4]clindn-6-
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Example 28
3-Benzo[1,3]dioxol-5-yI-3-(3-pyridin-3-yl)-3H-isoindol-1-ylamine trifluoroacetate

5 (Scheme #5, P)

3-Benzo[1,3]dioxol-5-y1-3~(3-bromophenyl)-3H-isoindol-1-ylamine (0.060 g, 0.147 mmol)
(Scheme #5, O, Example 29) and tetrakis(triphenylphosphine)palladium (0) (10 mg) were
combined in ethylene glycol dimethyl ether (1.4 mL). Pyridine 3-boronic acid (0.025 g,

10 0.203 mmol) and 1M aqueous sodium bicarbonate solution (1.0 mL) were added,
respectively. The mixture was refluxed for one hour, cooled to ambient temperature, and

filtered. The filtrate was partitioned between water and ethyl acetate. The organic portion
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z 0o ** Co* o\ Ili NMR (500 Mz, DMBO) 5 11.63 (s, 1 H), 9.98
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z *| ]
1 , 8.28 (d, J = 8.2 Hz, 1 H, 8.28 (s, H) ,
ésl-kb%.gé‘%gﬁi("%éi%?;b 7.73 (t,( J= 7.4 Hz, 1 H), 7.6(8 (djpcjréﬁéa(ﬂ?()ddgl
' 7.52 (s, 1H), 7.49 (t, J=7.9 Hz, 1 H, 7.38 (t, J= 8. :
7.29 (d,( J= Dy Mz, 1 H), 7.12 (s, 1 H, 6.96 (d, J= 8.8 e, 1
, 6.90 - 6.87 (m L1 H), 6.73 - 6.68 ¢m 2 H), 4.22 (s, 4H), 3.
, 3'H). 449 (ES+) 2.20 The requisite boronic ester needed for
:'mpl e 14, was prepared as outlined in Schene 4. Schene 4

was washed (water, brine), dried (magnesium sulfate), filtered, and evaporated. The crude
material was chromatographed on a silica gel flash colurmn with 10 % 2M ammonia in
methanol/dichloromethane, then the partially purified material was dissolved in
acetonitrile/water and purified by RP-HPLC AG2 (%==10.7 min). The combined purified
fractions were Iyophilized to give the title compound (0.066 g). g NMR (500 MHz,
DMSO-ds) 6 11.71 (s, 1 H), 10,02 (5, 1 H), 9.50 (s, 1 H), 8.86 (s, 1 H), 8.61 - 8.60 {m, 1
H), 8.29 (d, J=7.8 Hz, 1 H), 8.06 (d, J=8.0 Hz, 1 H),7.94 (d, /=79 Hz, 1 H), 7.87 -
7.84 (m, 1 H), 7.76 - 7.72 (m, 2 H), 7.61 (s, 1 H), 7.56 -7.52 (m, 2 H), 7.36 (d, /= 8.0 Hz,
1H),6.92(d, /=8.1Hz, 1 H), 6.79 (s, 1 H), 6.74 - 6.'72 (m, 1 H), 6.03 (5, 2 H); MS
(APCI+) m/z 406 IM+1T" #=1.67 min.

Example 29
3-Benzo[1,3]dioxol—S-yl—S—(3-br0m0phenyl)—3H—isoindol—l—ylamine (Scheme #5, 0)

n-Butyllithium solution (1.6 M, 0.75 mL, 1.15 mmol) was added drop wise to a ~78 °C
solution of 4-bromo-1,2-methylenedioxybenzene (0.25 g, 1.24 mmol) in tetrahydrofuran
(4.8 mL) and stirred for 30 min. A sohition of N-[(3-bromophenyl)(2-
cyanophenyl)methylenc]-2-methy1propane-2-su1ﬁnamide (0.400 g, 1.03 mmol) (Scheme
#5, N) in tetrahydrofiuran (3.0 mL) was added drop wise over 15 min and stirring continued
at—78 °C for two hours. The reaction was slowly warmed to —25 °C and quenched by
addition of water (5 mL). The mixture was partitioned between water and ethyl acetate.
The organic portion was washed (water, brine), dried (magnesium sulfate), and
concentrated to a crude oil. The oil was chromato graphed on a silica gel flash column with
3:1 hexane/ethyl acetate to give the intermediate as a white gum. The gum was dissolved
in methanol (10 mL), treated with 1 M hydrogen chloride in diethyl ether (2 mL), and
stirred at ambient temp erat;ne for 22 hours. The reaction mixture was concentrated and

the residue partitioned between aqueous sodium bicarbonate solution and dichloromethane,

=




CP, S020 5 Met hanesdl fonic acid

3-inethol y-5-(4,4,5,5-tetranet hyl -0, 3, 21di oxabor ol an- 2-y1) - phenyl
ester (Sc ) 0O -S'N O To tricycl ohexyl phosp

6. 34 nmol ?&g‘ig(ﬁ%wﬁk di benzyl i deneacet one) di pal | adi um( O;Hﬁsééﬂégwgl 11
mml) in a round bottom flask 68 under nitrogen was added

1, 2-di met hoxyet hane (50 nL) and the reaction stirred 10 m nutes. To
th| s was added nethanesul fonic acid 3-hl or o- 5- et hoxy- phenyl ester
(Schene #4, L) (5 009, 21.13 rrm)l)
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a sem - pur) tisgd 1043 whi ch was used as the m xture in the
Suzuki reacti Ong\ﬂ\iﬂf ES+§91|%?1k 329 [Mtl] +;; ta = 2.35 mn.

I\/bt hanesulfonl c acid 3-chl oro-5-nzet hoxy-phenyl ester (Schene #4, L)

Sa. ko 018t LG BoRafletRO bl Bl b i I LD G B 05T

di chl oroma%5hél,he (150 m.) was added

i0

To a solution of titanium (IV) ethoxide (3.48 g, 15.3 mmol) in tetrahydrofuran (14.0 mL)
was added 3-bromo-Z’-cyanobeﬁzophenone (2.00, 7.0 mmol). After stirring for two

15 minutes, 2-methyl-2-propanesulfinamide (0.93 g, 7.68 mmol) was added. The mixture was
refluzed for 13 hours and heated at 50 °C for 31 hours. After cooling to ambient -
temperature, the mixture was diluted with methanol (15 mL) and treated with saturated
aqueous sodium bicarbonate solution (15 drops) to form a gelatinous precipitate. The
material was further diluted with ethyl acetate and vacuum filtered through a pad of

20 sodium sulfate to remove the precipitate. The filtrate was concentrated to a crude oil that
was purified by flash chromatography on silica gel with 10 % acetonitrile/dichloromethane
and triturated with hexane/ethyl acetate to give the title compound as a yellow solid (1.81g,
66 %). Iy NMR (300 MHz, DMSO-ds) 8 7.98 (d, /J=7.7 Hz, 1 H), 7.87 - 7.79 (m, 2 H),
7.72 - 1.66 (m, 2 H), 7.64 - 7.43 (m, 3 H), 1.27 (s, 9 H).

25
Examples 30-33
Additional compounds in Table 3 were prepared according to Scheme 5 using the

appropriate boronic acid starting material.



met hanesul fonyl chloride (8.9 nL, 115.28 mmol ). The reaction was
warmed to roomtenperature and stlrreg 24 hours. The di chl or onet hane
was renov Iy duced pressure and the crude materi i oned
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3-

Benzo[1,3]diox
°1‘5‘3’1‘3'[3'.8J5.1‘1 'H NMR (500 MHz, DMSO-dg) 5 11.70 (s, 1 H),
m“’ﬂi“yw“ . 10.02 (s, 1H), 9.51 (s, 1 H), 8.43 (s, 1 H), 8.33 -
'Ef{gn)_l]sH QL 8.28 (m, 2 H), 7.94 (4,J=7.8 Hz, 1 H), 7.87- | 436

32 | RodoLl (X Ly | 784(m, 1H),7.78-7.72 1, 2 H), 760-7.53 | (AP | | o
ylamine BN T % | (m,3H),737(d, /=81Hz, 1 H),692(d,J= | CIH) | =

8.2 Hz, 1 H), 6.73 - 6.71 (m, 2 H), 6.03 (s, 2 H),

trifluoroacetate 390 (s,3H).
3- "H NMR (500 MHz, DMSO-dg) 8 11.71 (s, 1 H),
Benzo[1,3]diox 10.01 (s, 1 H), 9.50 (s, 1 H), 8.29 (4, J="7.9 Hz,
ol-5-y1-3-(3- N 1H),7.91-7.84 (m,2 1), 7.75 - 772 m, 1K), | ...
methoxy- L £ 7.68 (4, /=78 Hz, 1 H), 7.51- 747 (m, 2 H), | o3

33 | biphenyl3-yD- | N 1) g o | 739 -7.36 (m, 1 H), 7.28 (d,J=7.8 Hz, 1 H), él ) 2.23
3H-isoindol-1- S 7.15-7.11 (m, 2 H), 6.97 - 6.91 (m, 2 H), 6.79
ylamine (s, 1), 6.75 - 6.73 (m, 1 H), 6.03 (s, 2 H), 3.80
trifluoroacetate (5,3 H).
Methanesulfoni
¢ acid 3'-(3- H NMR (500 MHz, DMSO-d6) 5 11.70 (s, 1
amino-1- H), 10.02 (s, 1 H), 9.51 (s, 1 H), 8.29(d, J="7.8
benzo[1,3]dioxo O7°=§,=o Hz, 1H),7.92(d,/=78 Hz, 1 H), 7.87- 7.83 529
15-yl-1H- QEVES (m, 1 ), 7.75 - 770 (m, 2.H), 755749 (m, 2 | (o3

34 | isoindol-1yl)-5- | | Ry O C) _ | E,733(¢, /=80H 1 H),7.07-7.12(m, 2 | ) 2.24
methoxy- b o” | H), 6.98 - 6.96 (m, 1 H), 6.92 (4, /= 8.2 Hz, 1
biphenyi-3-yl H), 6.79 (s, 1 H), 6.74 - 6.71 (m, 1 H), 6.03 (5,2
ester H), 3.84 (5, 3 H), 3.41 (s, 3 H).

trifluoroacetate




-~

Exanpl e 28

3-Benzo[ 1, 3] di 0x01-5-y1-3-(3-pyridin-3-yl)-311-isoindol -1-yl am ne
trifl uoroawetmbe48036 Schene #5, P) NH2 PCT/SE2007/000601
3-Benzo[ 1, 3] di oxol-5-y1-3-(3-bronophenyl)-31-1-i soi ndol - 1-yl am ne
(0.060 g, 0.147 rnnol) (Schene #5, 0, Exanple 29) and

tetral ds(triphenyl phosphi ne) pal | adi um-£0) (10 ng) were combined in
et hyl ene glycol dinmethyl ether (1.4 nL). Pyridine 3-boronic acid
(0.025 g, 1o 0.203 mmol) and 1M aqueous sodi um bi carbonate sol ution
(1.0 nmL) were added, respectivel yoemdble m xture was refluxed for one
hour, cooled to anbient tenperature, and filtered. The filtrate was
partitioned between water and et hyl acet\ate. The organic portio WO

2007/ 149033PCT/ SE2007, 0601 71 was d (water, brine), -tS\E:

- (magnesi mn sul fate), tRred, o ab\or ated. The crude ymtef ! al
was chronma %i‘bhed on a Sivics ash cobotm Wi th I anmoni a
i n nmet hanot Ldichl or onethare, the e partiaty-purified hatarial was

di ssol ved in acetorst 1 fhat er &md ified by RPr 141
(tR=10.7 min). The conbhsted pd?z'i‘fie # acti ons wer&:d yephil iYed to
give the title conpound (0.066 Q). irNVR (500 MHz, DWVSO-d6)#8 11.71
(s, 1 H, 10.02 (s, 1 11), 9.50 (& 1H) 8.86 (s, 1@ 8.61 -8.60
(m 1 H, 829 (d, J=7.8 H, 1 1), 8.06 (d, J= 8.0 Hz, 11), 7.94
(d, J= 7.9 Hz, 1 H), 7.87 - 7.84 (m 1H, 7.76 - 7.727 (M 2'H), 7.61
(s, 1 H, 7.56 - 752\(|n 2 H, 736(d,0_\ﬂsé80Hz 1H,
8.1 Hz, I. Il) s, 1 H, 6.74 - 8{72(m 1 H), 6.0
408 [W1] +: (R o_Din Bxagpke 29
2! ey l) - 311-1 s0i ndo}, -
(Scheme 45, £~ 15 n But t pu yl ution (1. .
1.15 mmol) u;!ﬁ a@ drop ws&c}‘,ﬁa 7 sol qun)&F’MN
4- brono- 1, 2- net hylgnedi oxybenzene (0.25sg, 1.24 ranol) in g Br
tetrahydrofuran (4 '8 ) and stirreg for 30 mn. A solution of
N-[ (3- brono F‘i’@nil)(z-

H(d J_

cyanopheny hyl ene] - 2- net hyl pr opane- 2-sul fi nam de (0.400 g, 1.03
nmol ) (Scherre # N) in tetrahydrofuran (3.0 nL) was added drop w se
over 15 mn and sti Ibl‘l ng continued 20 at -78 C for two hours. The
reacti on was sl ow yoAAér med to -25 C and quenched by

5 Example 35
Methanesulfonic acid 4-[3-amino-1-(3-pyridin-3-yl-phenyl)-1H-isoindol-1-yl]-phenyl
ester trifluoroacatete (Scheme #6, V)



addition of water (5 nL) Thé m xture was partitioned between water
and et hyl acet ate. The organic portion was washed (water, brine),
dried (ma fate), and concentrated to a crude Qi j
was chrorra @Eﬁ&og!’on a silica gel flash columm with fq%/Ssz&%O%Oi
hexane/ et hyl acetate to give the internediate as a white gum The gum
was di ssolved 25 in nethanol (10 nlL), treated wwth 1 M hydrogen
chloride in diethyl ether (2 nL), and &irred at ambient t enperature
for 22 hours. The reaction m xture was concentrated and the residue
partitioned between aqueous sodi um bi carbonate sol ution and
di chl oronet hane. {21 The organic portion was washed (brine), dried
(sodi um sul f at e) anfl evaporated. The crude material was
chronaatogre a silica gel flash colum with 5 %2 Mamonia in
met hanol / di*b#Q et hane, then triturated with hexane to give the

~&n off-white solid (0.300 g, 71 %9 . 111NWVR (300
- 7.67 (m 2 H, 57.47 - 7.37 (m 411'), 7.31
~7.19 (m 2 H, 6.]78 - 6.72 (m 511), 5.95 (s, 2 H; M (APCl+) niz
407 [ M#l] +; ts=2p13
N11. 3- br onophenyly) (\W- cyanophenyOnet hyl ene] - 2- met hyl pr opane- 2- sul fi nam
ide (Schenme #5, N) 10 To a solution of titanium (IV) ethoxide (3.48
g, 15.3 mBé eihandsatforddneitt 4f1amino(14(3-Womb-phangh- Iaﬂdejddol- 1-y1}-phenyl ester

3-brono-2' ;.cyano eno r for two
15 ni nut es(S %enﬁge%ﬁw ?]%B @35@%‘6‘%%&%“%@?“@@ 08 a"ﬁéﬁrﬁfﬁ%lo)ﬁwas
added. ThemmOlQIﬂpmMBorbﬁblacmedﬂr@[O13Iﬂﬁﬂﬂl)’S and heated at 50 C for
31 hours. After.cool.i rature, the_m xture was

di | ut ed® wi F;‘ll?rrc?t’ﬁgﬂﬂ %R]?:OS aﬁ@@vﬁﬁf@a% P18 mmpland 4. 2aqueous
sodi um bi C@ﬁﬁmaﬁﬁealaﬁelw&eroahinﬁﬁ(wma})m{) THerEacRod b HehRA USan

pr eci pltataﬁwThe H]?Jte“al was further diluted with ethyl acetate and

vacuum fi | R I8 "o der 15 rmikfess gkhie e Vastitiered thronghasyrmge

preci pi t at @iter Ah@thb it féﬁ%vé&%@ﬁ%ﬂ'tﬁﬁ@éi’ rédﬁce?l p?ésk'tqg ‘Phé reELﬁfi’ﬁg $8due
purified by flash chromatography on silica gel wt

acet oni t r i V&5 GyselpdinpceiopiHe/ waler with frifinosnasetiotrcidn(7a @)‘é &deﬂelﬂﬁyandac etate

to givet RNay -yl S
(300 M?iz og%lg 67. 98@é@§5,§ 1%&;9&() ﬂﬁé’“{b}? g%’g“@éh%g “’Mggﬁ)
7.72 - 7. dgoghilized tgive e gle sompong (5%3 ®2HP, %)L, FINKR (500 MHz, DSO-
Exanpl es 3 a Tab pare
accordi ng ‘?Jﬁ% @dg tgg?g’sjl n?ggﬁe@g}%&tﬁgt é%b%rmeg Q{:@d st %rlf[? ,J,JD
materi al . 8.3W(2067/8HY0IBPETT GH206RNO0GH 115, 8.02 (4, J=7.9 Hz, 1 H), 7.90
' (dd, J=18.6,7.8 Hz, 2 H), 7.82 (s, 1 H), 7.77 (t, J= 7.6 Hz, 1 H), 7.67 (t, /= 7.8 Hz, 1 H),
15 7.56(d,J=82Hz, 1 H), 7.41 (s, 4 H), 3.39 (5, 3 H); MS (ES+) m/z 456 [M+1]"; t2 = 1.42

min.

Example 36
Methanesulfonic acid 4-[3-amino-1-(3-bromo-phenyl)-1H-isoindol-1-yi]-phenyl ester
20 ftrifluoroacetate (Scheme #6, U)



o~

Tabl e 3 Ex Conpound Structure NVR ink Mt 1 (lon izati on) LC ER (mn)
30 3- Benzohl 37] cliox 0l-5-y1-3-(3- pyrimdin-5-

yl phenyl) Y |2£9)'r’1ﬁ%03i’-1- ylamne irifluoroacetate N a" , PE4SEJ9)7{00pg0+
H2N 111NMR (500 MHz, DMSO-d6) 5 11.68 (s, 1 H), 10.03 (s, 1 11), 9.49
(s, 1 H, 9.20 (s, 1 H, 9.09 (s, 2 H, 8.29 (d, J=7.8 Hz, 1 H,
7.96 (d, J= 7.8 Hz, 111), 7.75 - 7.66 (tm 2 H), 7.87 - 7.82 (m 2 H),
7.60 - 7.57 (m 1 H), 7.44 - 7.42 (n, 1 11), 6.92 (d, J=8.3 Hz, 1
1), 6.77 (s, 1 11), 6.72 - 6.70 (m 1 H, 6.03 (s, 2 H. 407 (A"
C|+) O\\/ .

To methanesulfonic acid 4-[1-(3-bromo-phenyl)-3-fers-butoxycarbonylamino-1 H-isoindol-
1-y1l-phenyl ester (Scheme #6, T) (730 mg, 1.31 mmol) was added 10 % trifluoroacetic
acid in dichloromethane (10 mL) and the reaction stirred 30 minutes. The solvents were

5 removed under reduced pressure and the resulting oil put under high vacuum. Ether, 20
mL, was added to the gum and the solvent removed under reduced pressure giving the title
compound (671 mg, 90 %). g NMR (500 MHz, DMSO-dg) 6 8.32 (d, /J=7.9 Hz, 1 H),
7.90 - 7.86 (m, 2 H), 7.76 (ddd, J=17.9, 6.1, 2.0 Hz, 1 H), 7.63 (d, J= 8.0 Hz, 1 H), 7.46 (t,
J=18 Hz, 1 H), 7.41 - 7.35 (m, 5 H), 7.31 (d, /= 8.5 Hz, 1 K), 3.40(d,/=4.0 Hz, 3 H);

10 MS (BS®) m/k 457 [MHT; 2 = 1.84 min.

Methanesulforic acid 4-[1-(3-bromo-phenyl)-3-tert-butoxycarbonylamino-1H-isoindol-1-
yil]-phenyl ester (Scheme #6, T)

Lo

N

)YO H

Br

15 To [3-(3-bromo-phenyl)-3-(4-hydroxy-phenyl)-3H-isoindol-1-yl}-carbamic acid fer¢-butyl
ester (Scheme #6, S) (900 mg, 1.88 mmol) in tetrahydrofuran (10 mL) was added pyridine
(306 uL, 3.76 mmol} and methanesulfonyl chloride (218 uL, 2.82 mmol). After stirring
over night, additional pyridine (306 uL, 3.76 mmol) and methanesulfonyl chloride (218 uL,
2.82 mmol) were added and the reaction allowed to stir for 8 hours. The solvent was

20  removed under reduced pressure and the resulting cil put under high vacuum. The crude
material was chromatographed on 20g silica gel eluting with 2.5 %

methanol/dichloromethane and the combined purified fractions removed of solvent to give



1.80 31 3- Benzo[1, 3]diox 01-5-y1-3-[3-(2- fluoropyridin-3-

yl) - phenyl ]-3H isoindol-1- ylatnine trifluoroacetate ro a girN upF
N 40 HaN hfeoldvR440590 MHz, DMSO-d6) 5 11.72 (s, 1 H), IkcisE240/00001
11), 9.50 (s, 1 H, 830 - 824 (m 2 H, 809 - 805 (m 1H, 7.89
- 7.83 (m 211), 7.75 -7.72 (m 1 11), 7.65 -7.63 (m 1 H), 7.57-
7.45 (m 3 H), 7.37 (d, J=8.0 Hz, 1 kb, 6.92 (d, J=8.2 Hz, 1 H),
6.80 (s, 1 H, 6.73 (d, J=8.1 Hz, 1 H, 6.04 (s, 2 H. 424 (AP Cl+)
1.98 32 3- Benzo[ 1, 3]diox ol -5-y1-343-(5- nethoxypyridin -3-yl)-

the title compound as a white solid (734 mg, 70 %). Iy NMR (500 M1z, DMSO-de/TFA-
d)88.67(d, J=8.0Hz,1H),792 (t,J=7.6Hz, 1H),7.84(d,/J=78Hz, 1 H),7.78 (t, J
=7.7Hz, 1 H), 7.62(d,/=7.6 Hz, 2 H), 749 (d, /= 8.7 Hz, 2 H), 7.39 - 7.33 (m, 4 H),
3.40 (s, 3 H), 1.63 (s, 9 B); MS (ES+) m/z 557 [M+1]"; #r =2.29 min.

[3-(3-Bromo-phenyl)-3-(4-hydroxy-phenyl)-3H-isoindol-1-ylj-carbamic acid tert-butyl
ester (Scheme #06, S)

OH

Ot
SR

Br

10 To {3-(3-bromo-phenyl)-3-[4-(fert-butyl-dimethyl-silanyloxy)-phenylj-3 H-isoindol-1-yl} -
carbamic acid zers-butyl ester (Scheme #6, R) (1.07 g, 1.80 mmol) in tetrahydrofuran (20
mL) was added 1.0 M tetrabutylammonium fluoride in tetrahydrofuran (1.98 mL, 1.98
mamol). After 10 minutes the reaction was quenched with water (50 mL) and extracted
twice with ethyl acetate. The organic layer was washed with aqueous saturated sodium

15 chloride, dried over magnesium sulfate and the solvent removed under reduced pressure to
give a yellow oil. This was chromatographed on 20g silica gel eluting with 40 % ethyl
acetate/hexanes and the combined purified fractions removed of solvent under reduced
pressure to give the title compound as a yellow solid (906 mg, quantitative yield). 1I—I
NMR (300 MHz, DMSO-ds/TFA-d) 6 8.64 (d, J=7.7Hz, 1 H), 7.89 (t, J=7.7Hz, | H),

20 7.74(,J=75Hz2H),761-757(m,2H),733(dd, /j=4.7,1.2Hz, 2 H), 7.14 (dd, J =
6.8, 1.9 Hz, 2 H), 6.78 (d, J = 8.9 Hz, 2 H), 1.62 (s, 9 H); MS (APCI+) m/z 479 [M+11; 2

= 2.23 min.

{3-(3-Bromo-phenyl)-3-{4-(tert-butyl-dimethyl-silanyloxy)-phenyl{-3H-isoindol-I-yl}-
35 carbamic acid tert-butyl ester (Scheme #6, R)



phenyl PH i soi ndol-1- ylamne trifluofoacetate 4 11* % H2Nit 111 NWR
(8591g ?/Hz %Odm 5 lézg gs, 1 H, 10.02 (s, 1H), 9.51 (s, 111),

: S, : - 8. m 211). 7.94 (d, J= 7.8~ -
7.84 (m ]1‘1’?)2?072‘.4%3- 7.72 (m 2 H§ 7.60E 7.53 (m ?ﬁsﬁsﬁ?@%@t‘ﬁ?
J=8.1Hz, 1 H, 6.92 (d, J=8.2Hz, 1 H, 6.73 - 6.71 (n, 2 H, 6.03
(s, 2H), 3.90 (s, 3 H. 436 (Al' C+) 1.86 33 3- Benzo[1, 3]di ox
ol -5-y1-3- (3L nethoxy- biphenyl-3-y1) J83H i soi ndol- 1- yl ami ne
arlfluoroacetate ISa _alPir 1H NWR (500 MHz, DVBO d6) 811.71 (s,

H, 10.01 (s, 1 H, 9.50 (s, 1 H, 829 (d, J=7.9 Hz, 111), 7.91
-7.84 (m 2 H, 7.75 - 7.Y2 (m 1 H), 7.68 (d, J=7.8 Hz, 111), 7.51
-7.47 (n, 2 H), 7.39 -7, m 1H, 7.28 (d, J= 7.8 Hz, 1 H, 7.15 -
7.117 (m 2 H, 6.97 .- 8.9Y (m 2 H, 6.79 (s, 1 H, 6.75 -6.73 (m 1
H, 6.03 (s, 2 H (s, 3 H. 435 (AP 1., ) 2.23 34
Met hanesul ford '-(3- am no-1- benzo[1, 3]dioxo 1-5-yl4H
| soi ndol- 1-yl)y- 5- - bi phenyl -3-y1 ester trifluoroacetate

Br

To 3-(3-bromo-phenyl)-3-[4-(tert-butyl-dimethyl-silanyloxy)-phenyl]-3 H-isoindol-1-
ylamine (Scheme 6, Q) (1.64 g, 3.32 mmol) in dichloromethane was added di-tbutyl
dicarbonate (1.09 g, 4.98 mmol). After 30 minutes additional di-tbuty! dicarbonate (0.75

s g 3.44 mmol) was added and the reaction stirred 1 hour. The mixture was poured directly
on a silica gel column (20g) and eluted with dichloromethane and the combined fractions
were removed of solvent vnder reduced pressure to give the prodﬁct as semi-purified
material. This material was then purified on a 20g silica gel column eluting with a 25 %
step gradient from hexanes to dichloromethane, 200 mL each wash. The combined

10 purified fractions were removed of solvent under reduced pressure to give the titled
compound as a yellow solid (1.07 g, 54 %). 'H NMR (300 MHz, DMSO-d¢) 8 7.86 (d, J =
7.4 Hz, 1 H), 7.69 - 7.42 (m, 5 H), 7.29 (quintet, /= 7.9 Hz, 2 H), 7.16 (d, /= 8.7 Hz, 2
H), 6.84 - 6.75 (m, 2 H), 1.50 (d, /=13.7Hz, 9 H), 0.93 (s, 9 H), 0.17 (d,J=6.7Hz, 6 H); |
MS (APCIH) m/z 593 [M+1]"; 7z = 3.39 min.

15
3-(3-Bromo-phenyl)-3-[: 4-(tert-butyl-dimethyl-silanyloxy)-phenyl]-3H-isoindol-1-ylamine
(Scheme #6, O)

=N
H,N

Br
To a—78 °C cooled solution of (4-bromo-phenoxy)-ter-butyl-dimethyl-silane (3.82 mL,
20 15.61 mmol) in tetrahydrofuran (50 mL) was added 2.5 M n-butyllithium in hexanes (6.2
mL, 15.61 mmol) and the anion stirred 20 minutes. At the same time in a separate round
bottom flask containing 1,3-dibromobenzene (2.83 mL, 23.41 mmol) and tetrahydrofuran



40 ii 4$ ' 1 ili N 410 111NMR (500 M1z, DVBO-d6) & 11.70 (s, 1 H),
78on( 111), 951(s 111), 8.29 (d, J= 7.8 Hz, 1 H), 7.92 (d,J=
1 83 (m 1 H, 7.75 -7.70 (n, 211
(m %ﬁ&‘zﬂg%ﬁ =80 H, 1H, 7 17 - 7.12 (m )1'1'517“%5‘%’"‘7“
6.96(n "1 H), 692(dJ—82Hz,1 6.79 (s, 1 H, 6.74 - 6.71
(m 1 H, 6.03 (s, 2 H, 3.84 (s, H)7341(s,3H).529(APC.F9
.24 WD 2007/ 149033PCT/ SE2007/ 000601 74 Schere 6 5 Exanple 35

Met hanesul i oni ¢ aci d

443-am ”05 @} P%EI gﬁ'agré ;ng#@ ”Q’a]c?gf‘fﬁ 5k QA hitiih he RS 3 765 €

trifluoro
23.41 mmol) and the anion st]rred 20 minutes. The first anion was cannulated into a —78

°C solution of 1,2-dicyanobenzene (2.00 g, 15.61 mmol) in tetrahydrofuran (20 mL) and
this mixture stirred 10 minutes. The second anjon was cannulated into the reaction and the

5 mixture stirred 45 minutes. The reaction was poured into saturated ammonium chloride
(100 mL) and extracted twice with ethyl acetate. The combined organic layers were
washed with agueous saturated sodium chloride, dried over magnesium sulfate and
removed of solvent under reduced pressure to give an amber foam. The crude material was
placed on a 180g silica gel column and eluted With a gradient of dichloromethane to

10 dichloromethane/methanol (9:1) over 30 minutes at 40 mL/min and the combined purified
fractions were removed of solvent under reduced pressure to give the titled compound as a
off white solid (1.64 g, 21 %). T NMR (300 MHz, DMSO-dg) 8 7.69(d, J=7.4Hz, 1
H), 7.60 - 7.47 (m, 3 H), 7.42 (5,2 H), 7.28 (4, J=7.5Hz, 2 H), 7.14 (d, /= 8.6 Hz, 2 H),

15

6.76 (d, J= 8.6 Hz, 2 H), 0.92 (5, 9 H), 0.16 (s, 6 H); MS (APCI+) m/z 493 [M+1]; g =

2.79 min.

Examples 37-41
Additional‘compounds in Table 4 were prepared according to Scheme 6 using the

appropriate boronic acid starting material.

20 Table 4
miz
M+1 [LCx
Ex | Compound Structure NMR (loniza | (min)
tion)
I;’Iae;hﬂf?;'_f"m 'H NMR. (500 MEz, DMSO-d6/TFA-d) §
omino 132 | 3 | 836(,/=7.8Hz, 1 H), 825 (4, /= 41Hz,
T o7 0oy 4oy | 110,808 (ddd, /=9.8,7.8, 1.8 Hz, 1 H),
fluoro-pyridin- [ﬁ - 2 474
37 | 3oyl)phenyl. oY |7936/=18He LI, TB(I=TSHAL | gy |y
113{ fevindol1- b H), 7.76 (t, J=7.6 Hz, 1 H), 7.67 (4, J="7.8 :
iy HN Hz, 1 H), 7.61 - 7.55 (m, 2 H), 7.47 - 7.40 {m,
y1}-phenyl ester 6H),3.39 (s, 3 H)
trifluoroacetate 2 > )}
Methanesulfoni
cacid 4-[3- ' NMR_ (500 MHz, DMSO-d6/TFA-d) § 9.23
amino-1-{3- o O [y | ~9.22 (m, 1 H), 9.12 (5,2 H), 835 (d,/=7.9
pyrimidin-5-yl- ® N | Hz, 1H), 8.01(d,J=79Hz, 1 H),7.90-7.84 | 457
38 | phenyl)-1H- N, (m, 2 H), 7.78 - 7.75 (m, 2 H), 7.61 (t, /=79 | (ESH) | 1.61
isoindal-1-y1]- " Hz, 1 H), 7.48 (4,.7=8.0 Hz, 1 H), 7.40 (s, 4
pheny! ester H),3.39 (s, 3H).
trifluoroacetate




To net hanesul fonic acid

4. 13- am no- 1- ( 3- brono- phenyl) - 1H i soi ndol

-~

-1-y11- phenyl

#6, U (1lowomp7/29®m8 mmol ) ) was added pot assi um phosphetesKzbiZoongs

0. 53 nuno

1),

3-pyridyl

boronic acid ( 33 ngy,
di chl orobi s(tri phenyl phosphi ne)pal l acliun(11) (12 ng,
1, 2- di net hoxyet hane: water:
was heated in an alum nium bl ock at 100 C for

et hanol

0.26 nmmol),

€F:3:2, 3.0 nL). The
15 m nut es.

reaction

ester (Schene

0.018 mml ) and

The m xture
was filtered through a syringe filter and the filtrate was renoved of

sol vent upiethaceselftucéd pressure. |The resulting residue was |di ssof ved
in aceton ‘E?"ildl“efﬁwat er with trifiluornacet e asise-ahfRadk® (1, 4 hl),
and 10 pu FTFE% RS ‘| ng RP- HEVC A, (k7 (406400, sBhe, corbi ned

puri fifed 1@&%‘% were ogfhl | i| 28 8iz,26%),§10% &, L4788 W4, { He7.@ionpousd k52 T;
ny, 593% phbAyY) >8§ W‘U’ D Od@?GTF?\H);i SQ':7£75®32 765(L=E 1.BSHiz|, 183
H), 8,96 (domddri-6|Hz, %¥1),°8[8 4’33)35 %-)& 7428 37 (d) J=
7.8 Hy, 1|tdewided7 (dd, J= 8.2, %(ﬁz o3 6%"( 7.9 Hz, 1
H), 7.]90 (Hfuorogeetatpg g 7 8 Hy ‘11\ 7 82 (s 1 H. 7. 77 t, J=1 7.6
Hz, 1(11) M?@?;“@P‘ J= 7.8 He, j( e %@0%@1’8417 [ 1,
7.41 (s, #3173, 39((s, 3 M M %inl UM R 3 142 nin,
Exan‘pl e 33methoxy— hdn ;. C E 6(5 1H),752 t J=7 SHZ

443- anm 4901 ﬂlpt(eﬁdhgdg)m)- 0\-‘0@ ryasmmd’@lzl3 In 3]3@ ﬁﬁj‘.f”(ﬁ%@ 2.03
triflGor optietatdel-1 S¢HENEIHE, ) | 716, /Br7 8T, 18l tuanesy), 6omi ¢ aci d

441- (% br pWhRheYEsp ) - 3-tert - butdﬁ?ﬁhﬂb@ﬁ@ﬁaiﬁLh@JiBﬂﬂ§@9ndol-

1- y| Ephen| oliysieest® ( Sohopp #6 T (389 py 1 31 mrml\ was added 10 %
trifigoroa %Jﬂ_f%?& (E in di clﬂs,oror@ rg%o gacti opn
stirred 3)mﬂhn. €s. ¢ $ (VL Ié 35 =d pressur e
and the rﬁﬁM&ﬁﬁﬂ@mmh hg j&@@@@@&ué&@&rpg%Qkun-,- addé¢d
to the gupvanthdioe-: emimm@,en—nnesd(wed SHESHUT € g(légﬁ B{ne
title comabnhqreylwyl | FIANIVRE (15,000, VG (4, DNBOL0BY), 387 (% =
7.9 Hz, 1 '“1"10 : t oGOt ggfé(ssﬁ. 6-80 D, 310 (47/9926. 1, 2.0 1
H, 7{63 gﬂ&mﬁce t‘jo Hz, S 11), T7#6%t, J= 1.8 Hz, 1 H, T.41 -77. 35
(m 5H 7. 31 =8 5 Hr—111) S H40—(d—3=401+&, o:’.‘r; -e—VG5
(ES+) m z 457 [I\/Hr1]+ tit = 1.84 mn Mthanesul fonic acid

411- (' 3- bron2o0- phenyl)-3-tert- butoxycarbonylanino 1Hi soi ndol -
y1J-phenyl ester (Scheme #6, Tg ?/ t)-s Br 15 To

[ 3- (3- bronp- phenyl ) - 3- ( 4- hydroxy phenyl) 3H i soi ndol -1-yl | earbam c
acid tert-butyl éster (Schene #6, §) (990yny, 1. @8, nmol) i

t et rahydr of ygan-84Q,ral) was added pyr kdi ne (386Xl pP) and
nethanesulfunyllchlorlde 21 ul " 12 Yl ) . r st

ni ght, add rldlne_QSD&uL 3. 96 .m I_)_and_[;reth&e 3yl
chloride ( 82 mmylycr wer e gefdrd the reactjq all g to
stir for 8 he sol vent wag®N

Br
{Scheme 5, Exampie N)

Example 42

3~(3-(2-Fluoro-pyridin-3-yl)-phenyl]-3-pyridin-4-yl-3H-isoindol-1-ylamine
trifluoroacetate (Scheme #7, Y)



20 renoved under reduced pressure and the resulting oil put under
hi gh vacuum The crude material was chromatographed on 20g silica gel
eluting with 2.5 % nmet hanol / di chl or onet hane and the conbi ned purified
fracti ons VORH7E4%S? solvent to give 77 the title conﬁ&}m}nﬂgm&%m
white solid (734 ng, 70 % . 1H NMR (500 MHz, DMSO d6/ TFAd) 88.67 (d,
J=8.0 Hz, 1 H, 7.92 (t, J=7.6 Hz, 1 H, 7.84 (d, J=7.8 Hz, 1 H),
7.78 (t, T=7.7 H, 1 H, 7.62 (d, JB7.6 Hz, 2 H), 7.49 (d, J= 8.7
Hz, 2 H, 7.39 - 7.33 (m 4 H), 3.40 (s, 3 H, 1.63 (s, 9 H; M
(ES+) nth 557 [MtL ]+ tR =2.29 nm S

[ 3- (3- Bronophenyl)y3- (4- hydr oxy- phenyl .)-3Hi soi ndol - 1-y1J- carbam c
acid tert-b aster (Scheme #6; S) OH Br 10 To

{3-(3-bronmo-§ -344-(tert-butyl-dinmethyl-silanyl oxy)-phenyl]-3Hi
soi ndol - 1- y1}=pfal acid tert-butyl ester (Schene #6, R) (1.07 g,

After 10 m nutes Hd Baction was quenched with water (50 nL) and
extracted tw ce ethyl acetate. The organic |ayer was washed with
aqueous saturated ¥06diumlIs chloride, dried over magnesi um sul fate

and the sa}v r enoved der ..red . pr ure to give |1 ow oil.
Thi's was o Bsraraned SR dorp o thER agens (Xen 14800 ot ny)
acet at e/ hegi#0esg, a12d nirhel) wayddtiaRsbtRsitinffheshhhie A040 R, 75aRYE D- Of

sol vent ug?er re&gpeg nessgr to give the title conpound as a yel |l ow
sol i d (906 PG Peranie o< Qﬁ%é%l)o: 7 (300 MHz, DMSO- d6/ TFA-d)
58. 64 (d, dléhlt?ro]?isdtﬂpheﬁylbﬂo)sphh?e)%@laéﬁm%]&ﬂf(lgm%, bi2s I%Iﬂfﬁ_}; apdd 2. 74 (t, J=
7 .5 Hz, 2_H) 7.6@_7.57_#1 H), 7.733 (@d, J= 4.7, 1.2 Hz, 2 H),
7.14 (dd, 4gehoxypihgngyvatey: efanol7-3, 34 mlj= e geaption wasiheated ing@ (s, 9
H: M (ARGimtihivn o4 R 1004 fot 30 Wffnites? ThS nffkifire was filtered through a syringe

filter and the filtrate was removed of solvent under reduced pressure. The resulting residue

was dissolved in acetonitrile/water with trifluoroacetic acid, (75:25:0.1, 4 mlL), and

10 purified using RP-HPLC AG1 (#z = 10.6 min). The combined purified fractions were
lyophilized and placed under high vacuum over night at 50 °C to give the title compound
(43 mg, 35 %). g Nvr (500 MHz, DMSO-ds/TFA-d) 8 9.01 (d, J= 6.9 Hz, 2 H), 8.41
(d,/=78Hz, 1 H),826(d,/J=4.6 Hz, 1 H),8.14 (d, J= 6.8 Hz,2 H), 8.12 - 8.08 (m, 1
H), 8.04 (d,/=7.9 Hz, 1 H), 7.95 (t, /J=7.6 Hz, 1 H), 7.84 (t, /= 7.6 Hz, 1 H), 7.75 (d; J

15 =7.1Hz 1H),7.61(tJ=79Hz 1H),7.51 (s, 1H), 746 (t, /=7.0 Hz, 1 H), 7.34 (4, J=
8.9 Hz, 1 H); MS (ES+) m/z 381 [M+1T"; = 1.37 min.

Example 43
3-(3-Bromo-phenyl)-3-pyridin-4-yl-3H-isoind o)-1-ylamine trifluoroacetate (Scheme 7,
20 X)




(.3-(3-Brono-phenyl)-3-0-(tert-butyl-dinethyl -silanyl oxy)-phenyl k3Hi

soi ndol -1 - - 25 carbam c acid tert-butyl ester (Schene
2007/ 14903@6?9%%%37/ 000601 78 Br To Bct/Stz0d7toncol

3- (3-brono-phenyl)-3-0-(tert-butyl-di nmethyl -silanyl oxy)-Phenyl]-3His
oi ndol -1- ylam ne (Schene 6, Q (1. 642 3.32 mmol) in

di chl or onet hane was added di -t butyl #¢ar bonat e (1.09 g, 4.98 mmol).
After 30 m nutes additional di-tbutyl dicarbonate (0.75 5 g, 3 44

mol ) was Gt stirred. 1

oor b o (RAE-A0 Sua LR B3 Bg nDGH oSy B fer R

di chl or onetiteaselidsuditnhbicad odutaneil @a’s&@sbluﬁmsstc@é@ Tlﬁﬁﬁikﬁﬁl? ﬁfasd washyent I
under reduyced t rodyct as se Ified materjal.
Thie, nt or Ve R ERRRES mioeRh) B oS StaehRe Hogen P PRSIy
with a 25 saﬁlﬁmemoga@@laem infah @A BEXARES dlidd EHefHIREOMBHLRINEHIROPhiIHin
each wash. e conbi ned |odd%r|f|ed fractions were renoved of sol vent

under red( B @Esir & 2Rk wes filfcgyl ofbandovashedawitiza PEIMERRY sol i d

(1.07 g, Faﬂa%mt of EhBIVI He 30er WhzrembPIME@ dod ) ﬁlﬁraze &ﬁeﬁgstxe;m of%ltfbgkg the
H, 7.69 -7.42 (in, 5B), 7.29 (quintet, J= 7. 11),

8.7 Hz, %bfom@yaulmﬁ off was placefl unplethigh yacgign @z:r IOJnmutgsathvn stpred & thp o 93

(s, 9 H) ! ﬁ%ez?ez by nrlrogen6(674 ﬁ@ /§ %Nb&@(%@‘ﬁﬁ-ﬁfbﬂ% d5)9§’8 L%%lf = =

3.39 mn

3-(3- Br orrd ‘Hﬁeﬁﬁ))?BS (ld¢ 7 ert6, batHg, 2 @net hyl - si | anyl oxy) - Phenyl PH-i soi
ndol - Schene. #6, 0 0-) I Br To 78 C ¢ tlon
of (4- ]br or No- phéélnoxe Lifrogen DRTRCGH z\gg %%H _rglf.qd%qgoxegv %?8%9‘?\??3\9

mrol ) in tetarathydethinerlghdiabfhen(@7) mins1. a@dmd;l)&‘oﬁox%dbmwdrbust hi um | n
hexanes (

same tinme %qz?h}gﬂi 52 -(gql?ﬂoﬁtll%q}gg‘g‘fﬁog‘erﬁo? F ‘é’ka %é&% hianebaifoan
1, 3- di br onmtaesz n(tare&s 106, °2 3 oAbis WD hddednd M@t BNUBInAT il hafane 3.3
Uy T T N I e T
ani on gti rsé;ﬂfbte?&y FinBlkRek SOTRE, fitrbgh MRAMANoWRBH AR WABEMH f&dhg a - 78
prepared 4-bromopyridine (1.78 g, 11.30 mmol) and the solution cooled in a —78 °C bath.
The 4-bromopyridine solution was cannulated drop wise into the t-butyllithium reaction
over 20 minutes carefully maintaining the internal temperature below —78 °C.  After the
addition the reaction was cooled to ~98 °C. In a separate dry single neck 50 mL nitrogen
20  flushed round bottom was added N-[(3-bromophenyl)(2-cyanophenyl)methylene]-2-
methylpropane-2-sulfinamide (Prepared Scheme 5, Example N) (1.50 g, 3.77 mmol) and
tetrahydrofuran (20 mL}) and the solution cooled in a —78 °C bath. This was cannulated
into the 4-lithiopyridine anion reaction over 2 minutes. The reaction was stitred for 15
minutes, quenched with water, warmed to room temperature, and extracted with ethyl
25 acetate. The organic layer was washed with aqueous saturated sodium chloride, dried over
sodium sulfate, and removed of solvent under reduced pressure to give a tan solid. The
solid chromatographed on 50g silica gel eluting with 100 mL portions of dichloromethane
and dichloromethane with methanol: 2.5 %, 5 % and 10 %. The product was isolated as
protected and unprotected material in a 4.5:1 ratio and these combined together and carried
3¢ directly into the next step (1.82 g).
To the mixture of protected and unprotected material (1.82 g) in 5 mL methanol was added
1.25 M hydrochloric acid in methanol (30 mL) and the reaction stirred 15 minutes. The



<C solution of 1, 2-dicyanobenzene (2.00 g,
tetrahydrofuran (20 nmL) and this mxture stirred 10 m nutes.

15.61 mwl ) in

second ani on was cannul ated into the reaction and the 5 m xtu

acet ate.

The

The

stirred 45WRAWHY33 The reaction was poured into satura‘f%SEo’fWH?ﬁﬂ}n
chloride (100 nL) and extracted twice with ethyl

conbi ned organic |ayers were washed with aqueous saturated sodi um
dri ed over nagnesi um sul fat 8 and renoved of sol vent under

chl ori de,
reduced pressure to give an anber foam The crude material

colum and eluted with a gradient of
di chl or oneeltentsvas eriayedmuder tphenrd preasvey foeiveearton solid: The enlide wee tituraledes

CAMLN&E oY &hﬁs&e‘?&dftiéﬁ%shc%?% 66 e 1 B

on a 180g silica gel

at 40 nl/ g

é eﬁ{%ggﬁ
sol vent under
white sol iselvgt “@&reg;oveclumer reiwempmsﬂ:re {rE0h: Wiierial PvB@dershigl8Tace@n 6450

. 1=7.4 Hg

75HZ

0.92 (s

rain. l.es 37 41
accord| ng LREIK AL
mat eri al .

lion) LCtR

pressur ’e

Met hanesul f oni

f1 uor o- pyr8t08|(‘iir-f’37 §§.‘§Z’ bﬁéﬂyﬂ“]@i JH- 6?64 hﬁbfﬁf (t Jf)l

was pl aced

g&)l O'i‘he

as a off

E)tél‘g;%r ﬁx& %18 gg}ﬁp_ougé gs é{zgh «% ﬁhlc}éw%ca%r%fd 12 rw'%d guﬁ&ﬁtoztg%lext

Qeabﬁqn 8146 .91s). A shiall pMﬁo(JAWUIm@) vtis peri By RILHPL.CREL (K52. 79

St ke

M AR e

d?!@FI&i)'B@ 0@ (BEX7 £00nDAUD ) Sscm{gtﬂ:e SNURI H)nsf 1 @»IH (@m QEH)

acid 4-

@Hérlﬁ)[éé’ &.7=91

trifluoroage]f & erag @ ©F), 7743t M= M Hz, 1 1), 7.26 (d, /= 8.0 Hz, 1 H); MS (ES+) m/z
364 [M+11"; = 1.34 min.

10

Examples 44-47

Additional compounds in Table 5 were prepared according to Scheme 7 using the

appropriate boronic acid starting material.

15 Tables
miz
M+ | LCw
Ex | Compound Structure NMR (Ionizat | (min)
ion)
"H NMR (500 MEz, DMSO-d6/TFA-d) 5
R 9.26 (d,J= 1.7 Hz, 1 H), 9.03 (4, J=6.8 Hz,
ggnd”?é;fg_ 2'H),9.00 (d, /= 5.6 Hz, 1 H), 8.90 (d, J= 8.8
o hgnl).m. Hz,1H), 843 (4,J/=79Hz, 1 H),820(dd,J | L
R R vt d =82,58 Hz, 1 H), 811(d,/=7.0Hz 2 1), | oo | 1o,
A 8.08 (d, J=7.9 Hz, 1 H), 8.00 (4, J=8.1 Hz, '
 noroacetate AN 1H),7.95 (t,J="7.6 Hz, 1 H), 7.84 (t, J="7.7
Hz,1H), 7.77 (s, 1 H), 7.70 (1, J=7.9 Hz, 1
H), 748 (4, 7=8.9 Hz, L HD).
o H NMR (500 MHz, DMSO-d6/TFA-d) § 9.23
gg“dm“‘;ﬁl ] (s, 1 H), 9.14 (s, 2 H), 9.01 (d, J= 6.8 Hz, 2
Rt e . H),841(d4,J=78Hz, 1 H),8.11(4,J=68 |
45 | 3Pl Bz,2H),807(d, /=19 Hz, 1 H), 795(@, 7 | mois | 114
Jlamine =7.1Hz, 2 H), 7.84 (t, J="7.7 Hz, 1 H), 7.72 .
: (s, 1H), 7.64 (t, J=7.9 Hz, 1 H), 7.38 (d, J =
trifluoroacetate 7.9 Hz, 1 B,
A 1 NMR. (500 MEz, DMSO-d6/TFA-d) § 9.02
e 5 s (d,J=6.8Hz, 2 H), 8.85 (s, 1 H), 8.76 (d, J=
o vy S M- | 268z, 11),842(,/~72Hz 2 H),808 | Lo
4 - (d,J=63 Hz, 3 H), 8.01 (d,J= 8.0 Hz, 1 H),
6 Py . 7.95 (t,J=7.7 Hz, 1 H), 7.84 (4, J=77Hz, 1 | &%) | 126
~lamine H, H), 7.75 (s, 1 H), 7.68 {t, /= 7.9 Hz, 1 H),
Y horeacetate 747(,J=79Hz, 1 H), 4.07 (s, 3 H).




11<1NMR (500 MHz, DWVSO-d6/ TFA-d) 8 3.36 (d, J= 7.8 Hz; 1 H), 8.25 (d,
J= 4.1 Hz, 1 H, 808 (ddd, J=9.8,7.8, 1.8 Hz, H),793(d J—78
Hz, 1 H, Jr-75HzIH),776(tJ76Hz, <
(d, J = ‘§°|—’|2°7§11?L°f§ 7.61 -7.55 (m 2 H), 7.47 - 7.40 ]%91#%)2%‘” 0‘5"1
3.39 (s, 3 H. 474 (ES+) 1.75 38 Met hanesul foni ¢ acid 4-[ 3-

am no-1-(3- pyri md| n-5-yl - phenyl)-1H isoindol-1-ylk phenyl ester
trifluoroacetate ' Q' ?0a, 0 110 1r N 48t HaN 11-1 NAM (500 MHz,

u
Dl\/BOdG/TFA—d) 89.23 - 9.22 (m 1 H), 9.12 (s, 2 H), 8.35 (d, J=7.9
Hz

, 1 H, 801 (d J=-79Hzid’lH 7. 90- 7848%%42(1)?\3 7.78 - 7.75
(m 2 H, {7.61 (t, J W@OC( z, QMSQ 0011), 7.140
(s, 4 H), |3@Mdiss-3 T e
2007/ 149033RETHISEI00 14 8.06(d, /=79 Ha

Sy | H)795(t,J T6Hz, 1H), T84 (6 J=7.6 | ,o.
47 | 3H-isoindol-1- Hz, 1 ), 7.79 (4, /= 8.0 Hz, 1 H), 7.57-7.53 | (pguy | 169
o (z, 2 H), 7.38 (t, J= 8.0 Fiz, 1 H), 7.25 (d, J =
zl.ﬂ ot 9.0 Hz, 1 H), 7.19 (d, J= 7.8 Hz, 1 H), 7.16 (s,
uoroacetate 1H), 6.98 (dd, J=8.3,2.4 Hz, 1 H), 3.81 (s, 3
B).
Scheme 8
Br- 0\ 5
/S\ Q
e nBuLj ! O b Ho-e
o0 —— Ho
2)  HOl - O
Br ’ 0
A

(Scheme 5, Example N}

Example 48
3-{3-[3-Amino-1-(4-methoxyphenyl)-1H-isoindol-1-yl]phenyl}thiophene-2-
carbaldehyde 1.5 acetate (Scheme #8, B)

1-(3-Bromophenyl)-1-(4-methoxyphenyl)- 1 H-isoindol-3-amine (0.079 g, 0.2 mmol)
(Scheme #8, A), (2-formyl-3-thienyl)boronic acid (0.047 g, 0.3 mmol), [1,1'-
bis(diphenylphosphino)ferrocene]palladium(IT) chloride dichloromethane adduct (0.016 g,
15 0.02 mmol), potassium carbonate (0.083 g, 0.6 mmol) and solvent (3 mL of a mixture of
dimethoxyethane, water and ethanol in a ratio of 6:3:1) was irradiated under an argon

atmosphere in a microwave at 130 °C for 15 min. When cooled to ambient temperature the



Met hamesul foni ¢ acid 4-{3- am no-14345- met hoxypyridin-3-yl)-
Eh?lnyll] NJI\-/EI sgggdml-é&bgh/enyl ester trifluoroacetate O\ .0 01; at
- 6/ TFA-d) 8.8.82 (s, 1 , 8.72 (d, J=2. 4
Hz, 1 H), WOW(033- 7 7 iy, 2 H)? 8. 02 (d,( J= 7.H23 Hz,Pcleélf)Z?wa’."‘!é‘ﬂl-
7.87 (in, 2 H, 7.80 - 7.75 (m 2 H, 7.65 (t, J =7.8 Hz, 1 H), 7.55
(d, J= 7.7 Hz, 1 H), 7.42 - 7.37 (in, 4 H, 4.07 (s, 3 H, 3.39 (s, 3
H). 486 (ES+) 1.63 40 Met hanesul foni &5acid 4-[3- anmino-1-(3'-
met hoxy- bi phenyl -3-yl)- 1H i soi ndol-1- yl kphenyl ester
trifluoroaceate 0 a,o0 at * "11 NVR (500 Miz, DM5O-d6/ TFA-d) 8 7.95
(d, J=7. 8 nixturegwad)filtepedpnd dimethyd sutfozides].0 mipwas pddegd. Yhe solytiod was; 6 iz

. 4 oyl drfaifmd pughd byforgete g Oto iy D03 (4 Seyidatie,
Mz, 1 H), tfletdmpeundl ‘HENMRETOESOde) 5 T68 @, DH),S.15 (84l = §.02iz31 B) 7(78 (04
H. 339 (5.53 B0 483 thEPH3 (: P35.52, 276 Hz, 1 H), 7.68 - 7.53 (m, 1 H), 7.50 - 7.38
s (m,5H),7.33 (d,J=5.02 Hyz, 1 H), 7.26 (d,J = 8.78 Hz, 2 H), 6.83 (d, J = 8.78 Hz, 2 ),
371 (s, 3 H), 1.91 (s, 3 H); MS (AP) m/z 425 [M+1]"

1-(3-Bromophenyl)-1-(4-methoxyphenyl)-1H-isoindol-3-amine (Scheme #8, 4)

NH,
(O
l Br
0

10 Toa—78 °C solution of 4-bromoanisole (0.45 mL, 3.6 mmol) in tetrahydrofuran (15 mL)
was n-butyllithium (2.5 M in hexane, 1.3 mL, 3.3 mmol) added, after 0.5 h a solution of N-
[(3-bromophenyl)(2-cyanophenyl)methylene]-2-methylpropane-2-sulfinamide (Scheme #5,
N) (1.2 g, 3.0 mmol) in tetrahydrofuran (5 mL) was added. The reaction mixture was
stirred at —78 °C for 3 h and then quenched by addition of water. Ethyl acetate was added

15 and the mixture was washed with water and brine, dried over magnesium sulfate and
concentrated. The residue was dissolved in methanol (25 mL) and treated with
hydrochloric acid (2 M in diethyl ether, 3.0 mL, 6.0 mml) over night. The reaction mixture
was concentrated and then partitioned between aqueous saturated sodium bicarbonate and
chloroform, the organic phase was dried over magnesium sulfate and concentrated.

20  Purification by colurnn chromatography using a gradient of methanol in dichloromethane
gave the title compound (0.70 g, 59 %). "H NMR (CDCl3) § 7.57 - 7.48 (m, 3 H), 7.47 -
741 (m, 1 H), 7.39 - 7.32 (m, 2 ), 7.32 - 7.28 (m, 1 H), 7.26 - 7.20 (m, 2 H), 7.10 (¢, /=
7.83 Hz, 1 H), 6.83 - 6.77 (m, 2 H), 5.86 (brs, 2 H), 3.75 (s, 3 H); MS (AP) m/z 393,395
M+17".

25
Example 49
1-(3-Bromophenyl)-1-[4-(trifluoromethoxy)phenyl]-1H-isoindol-3-amine

a



41 Met hanesul foni ¢ acid 4-[3- am no-1-(5L nethanesul fonyl -
oxy-3' -met hoxy- biphenyl-3-y1l)- 1H i soindol-1- yll-phenyl ester

frifl 0oo0b *0:0500 111 NVR (500
DVEG 385?&8&%@“%’\%5 (d, J= 7.8 Hz, 1 11), 7.9&5 (d, M;i"cf’%w‘zﬂ?ﬂ““%‘”ﬁ),

7.89 (t, J=7.6 Hz, 211), 7.76 (t, J—96Hz 111), 7.59 (s, 1 H),
7.54(t,J—7.8Hz 1 H), 7.45 - 738%2 H, 7.16 (d, J=9.6 Hz, 2
H, 6.98 (s, 1 H, 3.85 (s, 3 H), (d, J= 9.2 Hz, 6 H). 579 (ES+)

2.02 Schenme 7 Exanple 42 5

343- (2- Fl uoro- pyl‘qu_l n- 3-yl) - phenyl1l- 3- pyri di n-4-y1-3Hi soi ndol - 1-yl am
ine trifluoroasgtaté (Schenme #7, V) WD 2007/ 149033PCT/ SE20071000601
81

The title compound was synthesized as described in Scheme #8, A starting from 1-bromo-

4-(trifluoromethoxy)benzene in 56 % yield. "H NMR (DMSO-ds) 5 7.86 - 7.78 (m, 1 H),

178 - 1.71 (m, 1 H), 7.55 - 7.36 (m, 6 H), 7.36 - 7.21 (m, 4 H), 6.89 (br s, 2 H); MS (AP)
s m/z 447,449 [MH1T,

Example 50

4-[3-Amino-1-(3-bromophenyl)-1H-isoindol-1-yl}benzonitrile
NH

LT

10 The title compound was synthesized as described in Scheme #8, A starting from 4-
bromobenzonitrile in 69 % yield. "H NMR (DMSO-ds) & 7.84 - 7.79 (m, 1 H),7.77-7.70

(m, 3 H), 7.51 - 7.40 (m, 6 H), 7.33 - 7.28 (m, 1 H), 7.28 - 7.21 (m, 1 H), 6.95 (brs, 2 H);
MS (AP) m/z 387, 389 [M+17*,

2

15 Example 51
1-(3-BromophenyD)-1-[4-(trifluoromethyl)phenyl] -1H-isoindol-3-amine

NH,
Ly
Br
S C
The title compound was synthesized as described in Scheme #3, A starting from 1-bromo-
20 4-trifluoromethylbenzene in 82 % yield. "H NMR (DMSO-ds) § 7.85 - 7.78 (m, 1 H), 7.77



To 3-(3-brono-phenyl)-3-pyridin-4-yl-31-1-isoindol-1-ylam ne (Schene
#7, X) (100 ng, 0.25 mmol) was added potassi um phosphate (160 ny,

0. 75 nmol ) WOR00% 14938 opyri dyl- 3- boronk acid (53 ng, 0. 37PCEiER2)(7/000601

di chl orobi s(tri phenyl phosphi ne)pal | adi un{I}) (18 ng, 0.025 mml), and
1, 2- di net hoxyet hane: water: ethanol (7:3:2, 3.0 nL). The reaction
was heated in an alum niumblock at BIO C for 30 minutes. The m xture
was filtered through a syringe filter and the filtrate was renoved of
sol vent under reduced pressure. The resulting residue was dissol ved

in acet ormi & (e kBt 263 (4 17 &34iH2, 3dDohERt 7.89 buic), 725+ 229(m,1] HY 719) ,
and io pur [ ) The conbi ned
purified f'ﬁrig@gon %&F’W&égﬁ/}@p@cgd nder hi gh vacuum over

night at 50 Cto give the title conpound (43 ng, 35 % .NWR (500 Mz,
DVSO- d6/ - .01 (d, J=6.9 Hz, 211), 8.41 (d, J=7.8 Hz, 1 H),

8. 26 (d,@n@%ﬁ?{z, 1 11), 8.14 (d, J= 6.8 Hz, 2 H), 8.12 - 8.08 (m
1 H), s8. GUEBrombphenyd)-Hi6-(ttifludronretid)plytidint3~yi-187-1¥6indd)-3hmine Rétafd , J=
7.6 Hz, 1 H, 75 (d, J 15= 7.1 Hz, 1 H), 7.61 (t, J=7.9 Hz, 1 H),
7.51 (s, 1 246 4t, J= 7.0 Hz, 1 H), 7.34 (d, J=8 9 Hz, 1 H; M
(ES+) nfr A 1R= 1.37 mn. Exanple 43

3-(3-Bro ey 3- pyridi n-4-y1-311-i soi ndol-1-yl axni ne
trifluoroacetdte heme 7, 20 WD 2007/ 149033PCT/ SE2007/ 000601 82
To a vigorogsly stirred solution of 4-bronopyridine hydrochloride in
wald added solid sodi um bi carbonate until gas evolution

st opped. i xture was washed twice wwth ether (25 nL each) and the
conmbi ned organi cs washed with agueous saturated sodi um chl ori de,

placed in_an anber vial and dried over sodiumsulfate overnight while
in 5 the Thedidsspmpgund wagpremved atrdebanigediinivhempdl, A starirgfionfStbramor2-

washed mn t he
filtrate Eﬁgg¥ﬁgﬂit eéﬂﬁg?ﬂ%@%ﬁggénﬁh¥ﬁgaﬁ1§&Q%%%§ﬁﬁgg%%ﬁ%%?ﬂ£&1ﬂ‘
pl aced urftrst dinhlgiemethencrindichiorddethina it Se anremmisnanatitindlP St handf r eezer

i g B B RO ) 1, o,

dr [ ed nﬂt%dgé,r.f m&ﬂ@écﬂﬁ 250 H)ﬂ 89 37.70ak, rHH)IAC6 bor4rz<@m D3, Tadded?2 (m,

:‘\Io:\ll y&ey]l t% ig'riggwfhﬁ]aﬂﬁ)ﬁéfr O?gbgﬂ%%ﬁoﬁ #ﬁ‘qﬁﬁs)ﬁ{%“%@ﬁ%ﬁ]cool ed

inaliquid nltrogen/pentane bath to an internal tenperature of -106
C. To this was added 1.7 N% yII|th|nn in pentane (13.3 nL,, 22.59
mol ) and the yeIIOM/soIGF BRe ept at an internal tenperature of-104
C. In a 15 separate dry single neck 50 nL, nitrogen flushed, round
bottom was added freshly prepared 4- bronnpyridine (1.78 g, 11.30
mol ) and the so?utlog CO§M§§I|n a-78 Gupath. The 4-bronopyridine

sol ution magNCQth d dro 3 o\tﬁe t-butyllithiumreaction
over 20 mn g carefully tBaLint ai ny tNe internal tenperature bel ow
-78 C. Aftg e&vcoled to -98 C. In a
separate dr

Br

{Scheme 5, Example N)

15

1-(3-Bromophenyl)- I-pyridin-4-yi-1 H-isoindol-3-amine (Scheme # 9, C)




20 flushed round bottom was added

N-[(3-Dbr orrg’phen_yl g% cyanophenyl ) net hyl ene] - 2-
net hyl pr opHPeP8/Ho13Fi nani de (Prepared Scheme 5, Exanpl ePG¥/SE29074190691
3.77 mmol) and tetrahydrofuran (20 nL) and the solution cooled in a
-78 C bath. This was cannul ated into t8he 4-1ithiopyridine anion
reaction over 2 mnutes. The reactiorfowas stirred for 15 m nut es,
quenched with water, warnmed to roomtenperature, and extracted with

thyl 25 ' . it h t ed
cod um orl o 1o of RE ARG (2 AR EE R S OB G BRBRT ©
under r edd@ed.)pr-c9sdCavat o sgjirtien af 4tiadopyritiine(0.d8e 330hind]) Chtasmidadiraphed

on 509 siljc | uti.n ifh 100, nL i,qns of di.chl or onet hane and
di chl oror%{)ﬁ'gagg%dt Opﬁ@fﬁgﬁ%{v:vasf%lwngp&i@' owpphsYfe product was

i f, ol at ed @m@heﬁy@aie&ﬁleaam-uﬂwq&@@g@g-gﬂ;ﬁh@ﬁi&ilatu: 8, 20 ﬂiﬁﬁl)]inr atio and

t hese conbi ned together and carrie irect into the next ste
(1.82 %) @%@Y&Wéﬂ%@?eﬁl@a@?ﬁ Bl et 19 o wapihe feaeiuathed by (E. 82
g) in 5 rdddieh benakr. WaSreadldRtm 28 Wit B&Hﬁdﬂﬁﬁlb%&l %\%mcétae Rt hagol

(30 nL) and the reaction stirred 15 m nutes. ]
2007/ 1490B3PEmcErse VeoGtdoYegnaaetive filiapand umevaier. Fhemsidpegeced

pressure diQoQk irg. i ENAE - vl ther
Do sy Sermka dekam et mdbe stk iR RERy S G

net hanol el mEb st nights Thesastion mixkisrvas conperithisst ad Shaneagitignedhe

mat er i al i I t i nd as
a tan&folti%we\gﬂ ?@%B]\%\gésaggaatgﬁbggﬁ% %&%I\g%ggc#g)a%b%%%{}@ﬁgk aé%pﬁ%ct i on
as is (1.dyiedgyer opaggeniting sybfatetang gorcbOtDatery Puriferstipnivy faleon tyoRRegrhiyC AGL

tR = 11. 6. m ' it R, 1H
NV ER (ng‘gl aﬁ@%ﬁﬁ%%%e?; %&%”I"L‘b%g’é& %cg%a%éﬂ@? @U‘E@‘ { %’Oﬁn&}]@mﬁ (d,
J= 7.8 HaffotdeHithe tBlelbmpoynd]0.66 §, @ i 'HAMIYX (CBCRPS 846 - 348 (mB2 My, 7.6011) ,
7.94 (t, Iz AL 7. w 3= ,7.6 : 17 J= 9.1
o, 1 7B G Sl o ol 0 T3 0L s o 2 iy ag
Hz, 1isH) 36WBEEESHITY 111/2 io 364 [ Mrll+; tR = 1.34 nin Exanpl es
44-47 Additional conmpounds in Table 5 were prepared according to

Schenme 7 using the appropriate boronic acid starting naterial. 15
Tabl e 5 Exampl@@sngl Structure N VER

The following compounds were prepared according to Example 48 (Scheme #8, B) using

the statting material described above and the appropriate boronic acid or boronic ester.

20

Table 6
Ex | Compound Structure NMR M/z
_ o, f_( "H NMR (DMSO-dg) 8 8.00 (s, 1 H),
1-[3-(1-Tsobutyl-14- { SN\ 7.81-7.76 (m, 1 H), 7.74 - 7.68 (m, 2
pyrazol-4-ylphenyl}-1- O N w [ B783-734(m, 4H),727-702 | 00
53 | (4-methoxyphenyl)-15- O (m, 4 H), 6.81 (d, /= 9.03 Hz, 2 H), AP+
isoindol-3-amine 0.5 () 391 (4, /=728 Hz, 2 1), 370(s,3 | AFD)
acetate ~o H), 2.20 - 2.02 (m, 1 H), 0.84 (d, 6 H),
1.91 (s, 1.5 H).




mz Mtl aonizat ion) LCtit (mn) 44 3-Pyridin-4-yl- 3-(3-pyridin-3-
yl - phenyl) - 3H soi ndol -1- ylam ne trifluoroacetate N(ON N SO HaN

111NVR ( 500V QR9714MBO- d6/ TFA-d) 5 9.26 (d, J= 1.7 Hz, 1pelSESod®otd,
J=6.8 Hz, 2 H), 9.00 (d, J=5.6 H., 1 H, 8.90 (d, J=8.8 Hz, 1 H),
8.43 (d, J= 7.9 Hz, 1 H . 8.20 (dd, J = 8.2, 5.8 Hz, 1 H), 8 11 (d,
J= 7.0 Hz, 2 H, 808 (d J=7.9 Hz, 89H), 8.00 (d, J= 8.1 Hz, 1 H),
7.95 (t, Jr=7.6 Fe, 1H, 7.84 (1, I=7.7 He, 1H., 7.77 (5 1H),
7.70 (t, d=7-9-Hz 1 H) 748 (d _J=89 H 1Hl 363 (ES-1-)_1.02
45 3-Pyridin-4-y1- 3(3 pyri mdin- 5-yl-pk I 3Hj soi ndol- 1]
ylamne1rllluoroacetate, = 67dJJ”

DVBO- d6/ JTFA; @Sh%?q)hf(n@w 3 %1 He, D
H, 8. 41 (d 1 H RIS O i
7.9 Hz, [ H o do ,05J - W),842 {14 &= 3 70, 351, _11Lm+)
7.72 (s,}1 cﬂtatz 4 (t, J3

3788z, L H), 6.9H,7=0.2587, 11 | H) .
H), 6.20 - 6.13 (m, [ H), 3.71 (5,3 H),
2.31 (5, 3H), 1.91 (5, 1.5 H).

N,
3'-[3-Amino-1-(4- { 'H NMR (DMSO-d;) § 7.76 (d, /=
Ple_ﬂloxyphenyl_)-lH- @ N @ 728 He, 1H), 7.71(d,J =728 Hz, 1

55 | isoindol-1-yIJbiphenyl- > ® H),7.64 (5, 1 ), 749 - 7.34 (m, S H), | fas,
2-carboxamide 0.5 - 0P, | 734-7.18 (m, 6 H), 6.80 (d,7=8.78 | APD)
acetate ° Hz, 2 H),3.70 (s, 3H), 1.91 (s, 1.5 H).

, » NH, "H NMR (400 MHz, DMSO-dy) § 8.64
1-f3-(5-Fluoropyridin- O ] 618,857 @ =276 8, 1)
3-yl)pbenyl]-1-[4- A 796-7.90 (m, 1 1), 7.88 (4,7=653 |,

56 | (tifluoromethoxy)phen | S ® Hz 1H),7.82(d,J=6.02 Hz, 1H), | a7,
yIl-{ Hrisoindol-3- . 770 -7.57(m, 2 H), 7.53 - 737 (m, 6 | AFD
amine .75 acetate F H), 7.26 (d, J = 8.53 Hz, 2 H), 6.86 (br

5, 2H), 1.91 (s, 2.3 H).
& 'H NMR (DMSO-5) 5 9.18 (5, 1 H)
1-(3-Pyrimidin-5- { N ) 89.18 (s, 1 1),
yiphenyD-1-[4. O N 1) 9.00 (s, 2 H), 7.91 -7.87 (m, 1 5D,

o N
o (T o ' 7.83 -7.78 (m, 1 H), 7.69 - 7.62 (m, 2 | 447
S{fﬂ_ 1‘;§‘;§‘;d;f‘§)? el I O O H), 7.53 - 741 (m, 6 H), 7.26 (d, J= | (AP+)
amine 0.25 acetate o g%SHI;IZ’ 2H), 6.82 (brs, 2H), 1.91,

"H NMR (DMSO-d) 6 9.18 (s, 1 H),
9.01 (s, 2 H), 7.93 - 7.88 (m, 1 H),
7.85-7.80 (m, 1 H), 7.73 (d,/=8.53 | 388
Hz, 2 H), 7.69-7.64 (m, 2H), 7.55- | (AP+)
7.44 (m, 6 H), 6.89 (br s, 2R), 1.91 (s,

0.5 1)

4-[3-Amino-1-(3-
pyrimidin-5-ylphenyl)-
58 | 1H-isoindol-1-
yllbenzonitrile 0.25
acetate




364 (ES+) 1.14 46 Methoxy- pyridin-3-yl1)- phenyl]-3-
pyri di n-4-yl 3Hi soi ndol- 1-

H, 8.76

6.3 Hz, 3 H),
(t,J= 7.7 Hz,
7.47 (d, J= 7.9 Hz,

(d,

J= 2.6 Hz,

1H),
111),

1H,
8.01 (d, J= 8.0 Hz,
7.75 (s,
4, 07

ylam ne trifluoroacetate z, *
NVR (500 NMM2 20080386/ TFA-d) 69.02 (d, J= 6.8 Hz,
J= 7.2 Hz,
7.95 O,
(t,

8.42 (d,
1H,
1 H, 7.68%

(s,

3°H.

11,

211),
J=7.7 Hz,
J --r. 7.9 Hz,
393 (ES+) 1.26 WO

2007/ 149033PCT/ SE2007/ 000601 84 47 3- (3' - Met hoxybi phenyl - 3- y1) -

3-pyricli

z 111
2 H) , PE/BBI7H00601
8.08 (d, J=

1H),
111),

7.84

n-4t yI 3H1soi ndol{1- ylamne trifluoroacetate %0
. "H NMR (DMSO-dy) 8 8.65 (s, 1 H),
;BD (igguf]’r;’pffd‘n“ 8.57 (d,J=2.51 Hz, 1 H), 7.93 (d, J= | 446
“ypenyAl-t-l 10.04 Hz, 1 1), 7.88 (d, J= 6.53 Hz, 1 | (ES-)
59 | (trifluoromethyl)phenyl H). 7.84 (d. 1 D). 7.69 - 7.60 (m. 4
-1 Hisoindol-3-amine ), 7.84(d, 1 H), 7.69 - 7.60 (m, 4 H),
PiFisond 7.57-7.40 (m, 6 H), 6.87 (br s, 2 H),
. 1.91 (s, 1.0 H).
NH,
1-(3-Pyrimidin-5- O “ AN | 'HNMR (DMSO-dg) §9.18 (s, 1 H),
yiphenyl)-1-[4- N | 9.01(s,2H), 7.92-7.87 (m, 1 H), 429
60 | (trifluoromethyl)phenyl O O 7.85-7.80 (m, 1 H), 7.7 - 7.60 (m, 4 | (e o
J1H-isoindol-3-amine | ¢ H), 7.58 - 7.4 (mn, 6 H), 6.86 (br's, 2
0.25 acetate = H), 1.91 (s, 0.5 H).
3-[3-(3-Amino-1-
pyridin-4-yl-1H- oy
61 | isoindol-1- ESH
yl)phenyl)thiophene-2-
carbaldehyde
'H NMR. (DMSO0-ds) & 8.44 (dd, J=
4.52,1.51 Hz, 2 H), 8.03 (5, | H), 7.81
1-[3-(1-Isobutyl-1H- (dd, J=5.14,3.14Hz, 2 H), 7.72 (s, 1
pyrazol-4-yl)phenyl}-1- H),7.52-746 (m,3H),743(d,J= 408
62 | pyridin-4-yl-1H- 7.78 Hz, 1 H), 7.31 -7.23 (m, 3 H), ESH
isoindo}-3-amine 0.25 7.21 - 7.13 (m, 1 H), 6.84 (br s, 2 H),
acetate 391(d,/=728Hz, 2H),2.18-2.05
(m, 1 H), 0.85 (d, /= 6.78 Hz, 6 H),
191 (s, LOH).
'H NMR (DMSO-ds) & 8.45 (dd, J =
452,151 Hz, 2 H), 7.87 - 7.80 (m, 1
. H), 7.79-7.73 (m, 1 H), 7.61 (s, 1 H),
1-(3-(5-Methyl-2- 7.55 - 7.45 (m, 3 H), 7.34 - 7.25 (m, 3
furyl)phenyl]-1-pyridin- i 366
63 | 41 1 Fisoindol.3- H),7.20 (&, /= 8.03 Hz, 1 K, 688 (br | (4p
Y . s, 2 H), 6.70 (4, J=3.26 Hz, 1 H),
armine 6.21 - 6.12 (m, 1 H), 231 (s, 3 H),
1.91 (s, 3.0 H). .




10 1; _ x 'I z ill NWR (500 MHz, DVMSO d6/ TFA-d) 8 9.00 (d, J= 6.7
H, 8.41 (d, Jr 7.8 Hz, 1 H), 8.14 (d, Jr 6.8 Hz, 211), 8.06
7. 9"142200 1+??33 7.95 (t, Jr 7.6 Hz, H), 7.84 (t, JPCistdozooodor
79 (d, J=8.0 Hz, 111), 7.57 - 7.53 (m 2 H), 7.38 (t,J= 8.0
H, 7.25 (d, J= 9.0 Hz, 1 H), 7.19 (d, Jr 7.8 Hz, 1 H), 7.16
11), 6.98 (dd, Jr 8.3, 2.4 Hz, BIH), 3.81 (s, 3 H. 392 (Es+)
.69 Schene 8 A (Schene 5, Exanple N) Exanple 48

3- 13- p- Amino-1- (4- net hoxypheny1) - 1H-i soi ndol - 1-yl | phenyl | t hi ophene- 2-

car bal dehyde| 1. 5 acetate (‘>cherre #8, B) 1D

2
, Jr
7.
1
1

R

3%(3-Amino-1-pyridin-
4-y]-1f-isoindol-1-

64 | yDbiphenyl-2-
carboxamide 0.25
acefate

"H NMR (DMSO-dg) § 8.49 - 8.41 (m,
2H),7.79(, /=690 Hz, 2 H), 7.67 | .o
(s, 1 ), 7.53 - 7.25 (m, 11 H), 6.84 (br | o
5,2 H), 1.91 (5, 1.0 H). (BS+)

Example 65
4-{3-Amino-1—[3-(2-11uoropyridin—B-yl)pheny]]—lH-isoindol-l—yl}benzonitrile

4-[3-Amino-1-(3-bromophenyl)-1 H-isoindol-1-yl]benzonitrile (0.086 g, 0.22 mmol)
(Example 50), (2-fluoropyridin-3-yl)boronic acid (0.047 g, 0.33 minol), [1,1-
bis(diphenylphosphino)ferrocene]palladium(IT) chloride dichloromethane adduct (0018 g,

10 0.022 mmol), potassium carbonate (0.091 g, 0.66 mmol) and solvent (3 mL of a mixture
of dimethoxyethene, water and ethanol in a ratio of 6:3: 1) was irradiated under argon
atmosphere in 2 microwave at 125 °C for 6 min. When cooled to ambient temperature the
mixture was partitioned between ethyl acetate and water; the organic phase was dried over
magnesium sulfate and evaporated. Purification by preparative HPLC to give 0.062 g (70

15 % yield) of the title compound. 'H NMR (DMSO-dg) 6 8.22 (dd, J=3.28, 1.52 Hz, 1 H),
8.05-7.94 (m, 1 H), 7.84 - 7.75 (m, 2 H), 7.75 - 7.69 (m, 2 H), 7.56 - 7.34 (1o, 9 H), 6.90
(br s, 2 H); MS (AP) m/z 405 [M+17".

Example 66
20 1-[3-(Z-Fluoropyridin-3~yl)phenyl]-1—{4-(triﬂuoromethyl)phenyl]-1H-isoindol—3-amine



1- ( 3- Bronopheny1) - 1- ( 4- rrethoxyphenyl) -1H i soi ndol - 3-ami ne (0.079 g,
0.2 mol) (Schene #8, A), (2-fornyl-3-thienyl)boronic acid (0.047 g,
0.3 mml ) ,wbheath=eas s(di phenyl phosphi no) f err ocene] pal | aeftxEebd7hooso1
chl ori de dichl oronet hane adduct (0.016 g, 15 0.02 mml), potassium
carbonate (0.083 g, 0.6 mmvl) and solvent (3 nL of a m xture of

di met hoxyet hane, water and ethanol in g ratio of 6:3:1) was

irradi ated under an argon atnosphere in a mcrowave at 130 C for 15
mn. Wien cool ed to ambient tenperature the WO

2007/ 149033PCT/ SE@OO?/ 000601 85 mixture was filtered and di methyl

title conpou 4 MR (DMBO-d6) 8 9.68 (s, 1 H), 8. 15 (d, J = 5.02 Hz,

1 H, 7.79 ( 52, 3.01 Hz, 1 H), 7.73 (dd, J= 5.52, 2.76 Hz, 1
H, 7.68 - 78/ (m 1 H, 7.50 - 7.38 (m 5 H), 7.33 (d, J= 5.02 Hz,
1 H, 7.2660¢, = 8.78 Hz, 2 H), 6.83 (d, J= 878 Hz, 2 H), 3.71 (s, 3

H, 1.91 (s, 8 H; M5 (AP) in/z 425 [ M+1] +.

1- (3-Bronmophenyl) - 1- net ho n H- 1 soi nd zi pe ( herre
bo ay N TR b S S AN G I S e BB 3

ol ) in tabfnaﬁned DflL[ﬂZ{ﬁlf(uﬂaﬁarﬂ&Hyl)‘p@@ I]-lbzfsh'iséihdidll?ahalmiﬁa: C@{aﬁlpM 510 umo@ene
1.3 nL, 3.3 napo added, after olutio

NR3- br ormpWélﬁyl 1)I &%%%h?lg%ﬁﬂﬁl(@ﬂé@ Z&%W @r dFne82: &P fhrfani
de (Schgneg 2 )| =) 37 r f

added. E}he fga%![\(ila OJE %13;1(?{ ﬁ’r%H\pNg?;ﬁgt?ler}r(gld@g? @%@%9 zgpa %’I ﬁ%%%)’%ﬁﬁ
guenched bEM"thltl on of water. Ethyl acetate was added 15 and the

m xture was washed with water and brine, dried over magnesi um sul fate
and concentrated. The residue was dissolved in nethanol (25 nL) and
treated with hydrochl ori &cheirg {® Min diethyl ether, 3.0 nL, 6.0
mni) over night. The reaction m xture was concentrated and then
partitioned between aqueous saturated sodi um bi carbonate and

chl orof orm theNgr gani c phase,-%@s driedypver nagnesi um sulfate and
concent r at g¢
gradi ent off_p=
g, 59% . NVR -@ 67.57—7?:-48( 4 - 7.41 (m 1 1-1),
7.39 -.7.32N( 29, 7.32 - 7.28 (fm 1726- 7.20 (m 2 H,
7.10 (t, J=7.83 Hz, 1 H, 6.83 -6.7% (m 2 H), 586 (br s,2 H, 3.75
(s, 3 H:;: cr(eﬁ@)g;gr’dz 393, 395 [M+1]+. @5 Exanple 49

1- ( 3- Bronmophenyl) - 1[4 (trifluoromethoxy)phenyll-1H-i soi ndol - 3-am ne
WD 2007/ 149033PCT/ SE2007/ 000601 86

1c  Example 67

1-[3-(5-Fluoropyridin-3-yl)phenyl]-1-pyridin-4-yi-1H-isoindol-3-amine 0.75 acetate
(Scheme #10, D)

A mixture of 1-(3-bromophenyl)-1-pyridin-4-yl-1H-isoindol-3-amine (Scheme #9, C)

15 (0.073 g, 0.20 mmol), 3-fluoro-5-(4,4,5,5-tetramethyi-1,3,2-dioxaborolan-2-yl)pyridine
(0.067 g, 0.30 mmol), potassium carbonate (0.055 g, 0.40 mmol), [1,1'-
bis(diphenylphosphino)ferrocene]palladium(II) chloride dichloromethane adduct {0.020 g,
0.025 mmol), dimethoxyethane (2 mL), water (1 mL) and ethanol (0.3 mL) under an argon



=

The title conmpound was synt hesi zed as described in Schenme #8, A
starting from 1-brono4-(trifluoronethoxy)benzene in 56 %yield. 1H
NVR ( DMVBO-W@)2087/1#988 - 7.78 (m 1 H), 7.78 - 7.71 (m 1RQV/SEIPOE®I6O1
7.36 (m 6 H, 7.36 - 7.2 (m 4 H), 6.89 (br s,2 H; M (AP) 5infr
447, 449 [ M+l] +. Exanpl e 50

4- P A no- 1- ( 3- br onopheny1) - 1Hi soi nd&- 1- yl] benzonitrile NH, 10 The
title conpound was synt hesi zed as described in Schenme #8, A starting
from 4- bronmohenzonitrile in 69%vyield. 1H NVR (DV60O-d6), 7.84 - 7.79
(m 1H, atin erwqugrre%te@lq_zbmmxpv@ye aﬁlO&@C(ﬂpﬁ 156n1p|) Thezeaption myxtQIQV(aﬁ] 1
l[_i)n“; b|7 . 28 1f511t07é§:(<£ Q:nrilﬁmtﬂbn'c'& betReddwdtdand eyl dodtate MRe 63R)ic bidse 387, 389

1- (3-Br onﬁ?ﬂﬁé‘?ﬁrﬁrﬁ%ﬁ—@d ihe residueryag prohest tyirynering HPLEHvhish Baigdhe Bleanmi ne

B 34 to, = SRS O B L gl By 6 5580,

( m 1 H, , BHI9 -8, 42ZmHp H)NBOY AP0 (.2 B 0.85 4329 L 1), 7B7arfii2dh2 5

-(3-Bro ( f i di 3-a
mne acetgﬁpﬁﬁn al'l‘fq;ﬂéh?r) g‘}cgﬁg ’tr? %R}g 1.esr)%lr ?il ésdzlg‘?ﬁﬁgggﬁi
Schene #8m/Z38tKli'ng from 5- brorm 2- (tr|fI uor oret hyl ) pyri di ne.
Purification by colum chronat ography using gradient eluation from
di chl oronet hane to di chl oronet hane: 3.5 M amoni a i n nethanol 95:5 and
to preparative HPLC gave 13 %chesledt1 1H NVR (DMSO-d5) 8 8.67 (d, J=
2.01 Hz, 1 H), 7.94 (dd, J=8.03, 1.76 Hz, 1 11), 7.89 - 7.79 (m 3
H, 7.56 - 7.42 (m 4 H, 7.39- 7.32 (m 1 H, 7.32 - 7.23 (in, 1 H),
7.00 (hr s, 2 H, 1.89 (s, 3 H; M (ES) r?lz 432, 434[IVHr1]+

1) CuCN HNS B (R.S)
CN L
ZnBr ad Ti{OEY), oN N7
THE

2)Br reflux ‘)\,\
' B 2) Hol

D 2N

Bull
HO. .OH

10 Example 68
1-(4-Fluoro-3-pyrimidin-5-ylphenyl)-1-pyridin-4-yl-1H-isoindo}-3-amine 0.5 acetate
(Scheme #11, H)

AN



=

(Schene 5, Exanple N)

1- (3-Bronmophenyl) - 1- pyri di n-4-yl-1Hi soi ndol- 3-anzi ne (Schene #9, C
NH, 88 T\Qoaomhg&g, on of tert-butyllithitun (1.7 Min REMBNE/00660D
m.,, 6.0 mol) in tetrahydrofuran (20 nL) at -105 C was a sol ution of
4-iodopyridine (0.68 g, 3.3 trunol) in tetrahydrofuran (10 nlL) added
drop wise. Next was a solution of N-pf3-bronophenyl)(2-

cyanophenyl ) net hyl ene] - 2- net hyl propane-2-sulfinamde (1.2 g, 3.0
mml) in $ tetrahydrofuraia (10 nL) added. After 1 h at -105 C was

t he reactrhofioisapehativhysyatdiitddgRnol (%Bfoﬁ{o-tl-ﬂﬂﬁoﬁ}féﬁﬂ}lll DEIRIAYILIEE Was

partitioped between ethyl acetate and water, the organic ﬁgase was

dri ed ovéP%@EPﬁﬁs%@P #lb @ﬁﬂd@%‘ﬁﬁ#r%ﬁéﬁiﬂplerﬁ'é(sﬂb@ﬁﬁ@ P41 %
di ssol vegl,emsm s}aﬂlaim.@%ﬁbd%am IH'N?@R‘%ﬁM’S'd&) B%&Q&hlmrs egaghs (2 M

in diethyl et her, . %mover nig réact’i on m xture

was concEntd B §§0aﬁ@3t(ﬁle?\ fB:a'H&ﬂ @l 1ﬂ® Béﬁvxééﬁ (Iaqhﬁbﬂs‘ilséft?tﬁr(at éd
sodi u b (o t W ed over
magneg: u ?pgféege(gﬁgq?oﬁlgg rate 1—%3 Itl\!fso y cO uPﬁuH]' -

chr omat ography using a stepw se gradl ent of met hanol in ethyl acetate

(5-10 9% ;w41 % am ne. af f A D tit] (0. 66 g,
61 % . 1#‘?%%1&0 é&i@?}r@&g 5%}?’16]1118} —zsoz f zne%?cgz@ng%gp g;é (in,
H),727-721(m3 H, 7.21 - 714(m1H) 516(brs,2H)lVIS
(AP) ink 15 3% 366 [ Mr1l+. Exanpl es 53-64 The fol | owi ng conpounds
were prepaked/according to Exanple 48 (Schene #8, B) using the
starting e?m al descri bed above and the appropriate boronic acid or

boroni ¢ esfepr~. %bl e 6 Ex Conpound

10 The title compound was synthesized as described in Scheme #9, C in 16 % yield starting
from N-[(3-bromo-4-fluorophenyl)(2-cyanophenyli)methylene}-2-methylpropane-2-
sulfinamide (Scheme #11, F). MS (AP) m/z 382, 384 [M+1T".

N-{(3-Bromo-4-fluorophenyl)(2-cyanophenyl)methylene]-2-methylpropane-2-sulfinamide
15 (Scheme #11, F}

A mixture of 2~(3-bromo-4-fluorobenzoyl)benzonitrile (Scheme #11, E) and tetracthyl
orthotitanate (1 M solution in tetrahydrofuran, 18.3 mL, 18.3 mmol) was stirred for 5
minutes, then 2-methyl-2-propanesulfinamide (1.11 g, 9.13 mmol) was added and the

20  resulting mixture was heated to reflux over night. When the reaction had cooled to room
temperature methanol, aqueous saturated sodium bicarbonate and ethyl acetate was added.
After filtering the reaction mixture through a pad of sodium sulfate, the filtrate was
concentrated. Purification of the residue by colummn chromatography using chloroform as
the eluent gave the title compound (1.22 g, 30 % over 2 steps). "H NMR (CDCls) & 7.90 -

25 7.69 (m,3 M), 7.68 - 7.39 (m, 3 H), 7.18 (t, /= 8.21 Hz, 1 H), 1.38 (brs, 9 H); MS (AP)
m/z 407, 409 [M+1T".



Structure NV\R Mz 53 143-(1-1sobutyl-1H pyrazol -4-yl)phenyl]-1-
(4-rnet hoxyphenyl)-1H isoindol-3-amine 0.5 acetate z' ' ar" zz

* 0/ IF _d6) 88.00 (s, 1 H), 7.81 -7.76 (m. 4 74 -
7. 68 (m 2‘%5)%7%%9-7%4 (in, Sjl), ??27 - 7.12 (i n,( 4"1%5’&28‘?7@2‘?6 b,
J= 9.03 Hz, 211), 3.91 (d, J= 7.28 Hz, 2 H, 3.70 (s, 3 H), 2.20-

2.02 (m 1 H), 0.84 (d, 611), 1.91 (g, 1.511). 437 (Ap+) ' WO
2007/ 149033PCT/ SE2007/ 000601 89

2-(3-Bromo-4-fluorobenzoyi)benzonitrile (Scheme #11, E)
N O

S,

Br

To a~20 °C solution of 2-cyanophenylzinc bromide (0.5 M in tetrahydrofuran, 20 mL, 10

5 mmol) was a solution of copper cyanide (0.94 g, 10.5 mmol) and lithium bromide (1.82 g,
21.0 mmol) in tetrabydrofuran (15 ml) added, the reaction was slowly allowed to reach
room temperature, after 15 minutes the reaction mixture was recooled to 25 °C. A
solution of 3-bromo-4-fluorobenzoy! chloride (1.45 g, 10.5 mmol) in tetrahydrofuran (10
mL) was added, the reaction mixtnre was stirred at —25 °C 1 h and at room temperature

10 over night. After partition between aqueous aromonium chloride and diethylether, the

organic phase was dried over magnesium sulfate and concentrated to give the crude title

product which was used without further purification. MS (ESI) m/z 304, 306 [M+17".

Example 69
15 1-[4-Fluoro-3-(5-fluoropyridin-3-yl)phenyl]-1-pyridin-4-yl-1 H-isoindol-3-amine 0.75

acetate

The title compound was synthesized from 1-(3-bromo-4-fluorophenyl)-1-pyridin-4-yl-1H4-
isoindol-3-amine (Scheme #11, G) as described in Example 67 (Scheme #10, D) in 31 %

20  yield using 3-fluoro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine. 'H NMR
(DMSO-ds) 8 8.63 (d, /= 2.78 Hz, 1 H), 8.57 - 8.51 (m, 1 H), 8.50 - 8.42 (m, 2 H), 7.95 -
7.36 (m, 2 H), 7.85 - 7.78 (m, 1 H), 7.56 - 7.46 (m, 4 H), 7.36 - 7.27 (1, 3 H), 6.96 (brs, 2
H), 1.91 (s, 2.5 H); MS (EST) m/z 399 [M+17".



54 - 1-(4-Met hoxyphenyl) furyl)phenyl] - 1H soi ndol-3-amine 0.5
aé’etateo 1 H, 7.61 (s, | H, 7.49

-113- ( 5- et @i““?“”l’ﬁvaR (DVBO46) 67.78 (dd, J= 5.65, 2. BETHSE2007/004501
7.66 (dd, .1=5.77, 740 (m 3 H), 726(t J=7.65 Hz, | H), 7.22 -
7.14 (m 3H), 6.81(d,J=8.78Hz 6.67 (d, J==3.26 Hz, 1 H,
6.20 - 6.13 (in, 1 H, 3.71 (s, 3H) 31(5, 3 H, 1.91 (s, 1.5 H.
395 (AP+) 55 3'43-Am no-1-(4- net hoxyphenyl) 1H i i}

i soi ndol- 1-yl ] bi phenyl - QCP%%O m de O 5 acetate z Of I* O IHNWR
(DMBO-d6) 67.76 (d, .P.-- 7.71 (d, J= 7.28 Hz, 1

u
=N

,SI 1) sull
CN N7 By noULE

diisopropylamine
Qg —

2)  HCI

Br

(Scheme 5, Example N)

1-(3-Bromophenyl)-1-(3-fluoropyridin-4-yl)- 1 H-isoindol-3-amine (Scheme #12, I)

5 Toa—78 °C soltution of diisopropylamine (0.77 mL, 5.50 mimol) in tetrahydrofuran (10
ml) was r-butyllithium (2.5 M in hexane, 2.20 mL, 5.50 mmol} added, the mixture was
stirred 0.5 h and then a solution of 3-fluoropyridine (0.47 mL, 5.50 mamol) in
tetrahydrofuran (2 m L) was added and after another 0.5 h N-[(3-bromophenyl)(2-
cyanophenyl)methylene]-2-methylpropane-2-sulfinamide (Scheme #5,N) (1.95 g, 5.0

10 mmol) in tetrahydrofuran (5 mL) was added. After 1.5 h at —78 °C water was added, the
mixture was extracted with ethyl acetate, the organic phase was dried over magnesium
sulfate and concentrated. The residue was dissolved in methanol {40 mL) and treated with
hydrochloric acid (2 M in diethylether, 5 mL, 10.0 mmol) over night. After evaporation,
the residue was partitioned between aqueous saturated sodium bicarbonate and chloroform,

15 the organic phase was dried over magnesium sulfate and evaporated. Purification of the
residue by column chromatography using a stepwise gradient of methanol in chloroform
(0-10%) as the eluent gave the title compound (1.22 g, 64 %). "H NMR (CDCl3) 6 8.43 (d,
J= 278Hz 1 H), 8.35(d, /=5.05 Hz, 1 H), 7.76 (d, /= 8.08 Hz, 1H), 7.60-7.50 (m, 3
H), 745 - 737(m 2H),737-7.33 (m, 1 H), 7.20 - 7.13 (m, 2 H), 3.37 (brs, 2 H); MS

20 (AP) m/z 382,384 [M+1T,



H), 7.64 (s, 1 H, 7.49 - 7.34 (m 5 H), 7.34 - 7.18 (m 6 H), 6.80
(d, Jr- 8.78 Hz, 2 H), 3.70 (s, 311), 1.91 (s, 1.5 H). 434 ° 56
143- (5- Fl uﬁ%ﬁ%’%ﬁ"%— 3-3/ 1) phenyl] - 144- (trifl uor omet haecr)ssen oo
yl] -1 Hisoindol -3- amine 0.75 acetate / * L'-;(1 III NMR (400 MHz,
DVBO-d6) 68.64 (s, | H), 8.57 (d, J= 2.76 Hz, 1 H), 7.96 - 7.90 (m 1
Hy, 7.88 (d, J= 6.53 Hz, 1 H), 7.82 (d97J= 6.02 Hz, 1 H), 7.70 -7.57
(m 2 H, 7.53 -7.37 (m 6 13), 7.26 (d, J= 8.53 Hz, 2 H), 6.86 (br
s, 2 H, 1.91 (s, 2.3 H. 464 (AP+) 57 1-(3-Pyrimdin-5-
yl pheny1) -Beaqple 78 f | uor onet hoxy) phen y1] - 1H i soi ndol- 3- ami ne 0. 25
acetate NH_cli W) P IP)}_lé_-‘l- DIVBQd6% 18 (s, 1 1-1), 9.00
(s, 2 H, 7?919"-'@1.’ gfﬁ(’ﬁ%’l’hf“ ,%grown«}gl- 'PPS'I%'W{M’?‘?%@"HHP. 62 (In, 2
2

H, 7.53 - 7.41Mm 6 H), 7.26 (d, J= 8.28 Hz, H, 6.82 (ins, 2
1-1), 1.91 A7 (AP+) 58 443- Ami no-1-(3- pyritnidin-5-yl phenyl)-
1H i soi ndo] hbengonitrile 0.25 acetate

(.

The title compound was synthesized starting from N-[(3-bromo-4-fluorophenyl)(2-

5 cyanophenyl)methylene]-2-methylpropane-2-sulfinamide {Scheme #11, F) as described in
Scherue #12, Tin 74 % yield. 'H NMR (DMSO-dg) § 8.46 (d, /=2.78 Hz, 1 H), 8.38 (d, J
=5.05 Hz, 1 H), 7.89 - 7.71 (1, 2 H), 7.66 - 7.53 (m, 2 H), 7.44 - 7.35 (m, 2 H), 7.19 - 7.13
(, L HD, 7.05 (t, J=8.34 Hz, 1 H); MS (ESI) m/z 400, 402 [M+1]",

10 Example 71
1-(3-Flnor0pyridin-4-yl)~,,1-[3-(5-ﬂuoropyridin-3-yl)phenyl]-IH-isoindol-S-amine 0.5

acetate

The title compound was synthesized from 1-(3-bromophenyl)-1-(3-fluoropyridin-4-y1)-14-
15 isoindol-3-amine (Scheme #12, I) as described in Scheme #10, D in 57 % yield using 3-

ﬂuoro-S-(4,4,5,5-tetramethy1—1,3,2-dioxaborolan-z-yl)pyridine. 'HNMR (DMSO-d;) 8

8.58 - 8.52 (m, 1 H), 8.49 (d,/=2.78 Hz, 1 H), 8.37 (d,J=2.78 Hz, 1 H), 827 (d,J=

4.80 Hz, 1 H), 7.88 - 7.82 (m, 1 H), 7.81 - 7.72 (m, 2 H), 7.60 - 7.53 (m, 1 H), 7.51 - 7.40

(m, 3 H), 735 (, J=7.71 Hz, 1 H), 7.30 - 7.25 (m, 1 H), 7.21 (dd, /= 6.82, 5.05 Hz, 1 H),
20 6.95(brs, 2 H), 1.84 (s, 1.4 H); MS (ESI) m/z 399 M+17*,

Example 72
1-(3-Fluoropyridin—4-yl)-1-(3~pyrimidin-5—ylphenyl)—lH—isoindo]—3—amine 1.25 acetate




NH,
1- 1)

1H,

* NN* ISH. 1:5 NWR (DVMBO-d6) 69.18 (s, | 11), 9.01 (s, 2
793 -7.88 (in, 1 H, 7.85 - 7.80 (m 111), 7.73(d J= 8.53

Hz, 4 (m 2 H, 7.55- 7.44 (m 6 H,

1.91 (s ‘Z’Q%%"”“%“é (AP+) WD 2007/ 149033PCT/ SE2007/0 ZQ‘H%B@M

143- (5- Fl uoropyri di n3-yl ) phenyl) - 1[ 4- (trifl uoronethyl) phenyl

]-1H i soi ndol- 3-anmi ne 0.25 acetate Hg [1INVR (DVBO-d6) 5 8.65 (s,
d,

8.57 (d, J= 2.51 Hz, 7.937

J=10.04 Hz, 1 H), 7.88 (d,

1= 6.53 Hz, 1 11), 7.84(d 1H), 7.69 - 7.60 (m 4 H), 7.57 -7.40
6 11), 6.8¢ (hr's, 2 H, 1.91 (s, 1.0 H. 446 (ES-) 60

(in,

10

15

20

The title compound was synthesized from 1-(3-bromophenyl)-1-(3-fluoropyridin-4-yl)- 1.5~
isoindol-3-amine (Scheme #12, I) as described in Scheme #10, D in 91 % yield using
pyrimidin-5-ylboronic acid. *H NMR (DMSO-ds) 8 9.10 (s, 1 H), 8.91 (s, 2 H), 8.37 (d, J=
2.78 Hz, 1 H), 8.27 (d, J= 5.05 Hz, 1 H), 7.81 - 7.74 (m, 2 H), 7.62 - 7.56 (m, 1 F), 7.52 -
748 (m, 1 H), 7.46 - 7.34 (m, 3 H), 7.33 - 7.27 (m, 1 H), 7.21 (dd, /= 6.82, 5.05 Hz, 1 H),
6.95 (brs, 2 H), 1.84 (s, 3.6 H); MS (ESI) m/z 382 [M+1T".

Example 73
1-(3-Fluoropyridin-4-y1)-1-[3-(2-fluoropyridin-3-yl)phenyl] -1-isoind ol-3-amine 1.25

acetate

The title compound was synthesized from 1-(3-bromophenyl)-1-(3-fluoropyridin-4-y1)-LH-
isoindol-3-amine (Scheme #12, T) as described in Scheme #10, D in 47 % yield using (2-
fluoropyridin-3-yl)boronic acid. "H NMR (DMSO-ds) & 8.38 (d, J=2.78 Hz, 1 H), 8.27 (d,
J=5.05Hz, 1 H), 8.17 - 8.12 (m, 1 H), 7.96 - 7.88 (m, 1 H), 7.80 - 7.74 (m, 1 H), 7.71 -
7.65 (m, 1 H), 7.48 - 7.31 (m, 6 H), 7.27 - 7.20 (m, 2 H), 6.93 (br s, 2 H), 1.89 (s, 3.9 H);
MS (EST) m/z 397 [M-17.

Example 74
1-(3-Fluoropyridin-4-yI)-1-(4-fluoro-3-pyrimidin-S-ylphenyl)-1 H-isoindol-3~-amine
1.25 acetate



1- (3-Pyrimdin-5- yl phenyl)-1-[4-(trifluoronethyl)phenyl
]-1Hisoindol-3-amne 0.25 acetate F p NIIl * p 10 ...-N) NIIl NW
() MSO-d6) ®O20WB44083 1 H), 9.01 (s, 2 H), 7.92 - 7.87 (RGT/IE200)0006085
-7.80 (in, 1 H, 7.71 -7.60 (m 4 H), 7.58 - 7.44 (m 6 H), 6.86 (br
s, 2 H, 1.91 (s, 0.5 H). 429 (ES-) 61 313-(3-Am no-1-

pyri di n-4-yi1- 1H soi ndol - 1- yl ) phenyl ] #hi ophene- 2- car bal dehyde
0--)1Th

The title compound was synthesized from 1-(3-bromo-4-fluorophenyl)- 1-(3-fluoropyridin-
4-y1)-1H-isoindol-3-amine (Example 70) as described in Scheme #10, D in 47 % yield
using pyrimidin-5-ylboronic acid. "H NMR (DMSO-ds) § 9.00 (s, 1 H), 8.70 (d,/=1.26

5 Hz 2H),824(d,/=3.03 Hz, 1 H), 8.13 (d,/=5.05 Hz, 1 H), 7.68 - 7.60 (m, 2 H), 7.35 -
7.24 (m, 3 H), 7.24 - 7.18 (m, 1 H), 7.11 (dd, J=10.11, 8.84 Hz, 1 H), 7.05 (dd, J=6.82,
5.05 Hz, 1 H), 6.82 (br s, 2 H), 1.88 (s, 3.8 H); MS (EST) m/z 400 [M-+17".

Example 75
10 1-[4-Fluoro-3-(5-fluoropyridin-3-yl)phenyl]-1-(3-flueropyridin-4-y1)-1LH-isoindol-3-

amine 1.5 acetate

The title éompound was synthesized from 1-(3-bromo-4-fluorophenyl)-1-(3-fluoropyridin-
4-y1}-1H-isoindol-3-amine (Example 70) as described in Scheme #10, D in 26 % yield

15 using 3-fluoro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y)pyridine. "H NMR (DMSO-
ds) 6 8.41 (d, /=2.78 Hz, 1 H), 8.30 (d, /= 1.52 Hz, 1 1), 8.25 (d, J=2.78 Hz, 1 H), 8.13
(d, J=4.80 Hz, 1 H), 7.59 - 7.70 (m, 3 H), 7.35 - 7.27 (ma, 2 H), 7.25 - 7.15 (m, 2 H), 7.13
- 7.03 (m, 2 H), 6.83 (br s, 2 H), 1.89 (s, 4.3 H); MS (ESD) m/z 415 [M-17".

20  Example 76
1-{4-Fluore-3-(2-fluoropyridin-3-yl)phenyl}-1-(3-fiuoropyridin-4-y)-LH-iseind ol-3-

amine 1.5 acetate




396 (3S+) 62 143-(1-1sobutyl-1H pyrawl-4-yl)phenyl]-1-
pyridin-4-yl1l-1H i soindol-3-am ne 0.25 aca;atg 03(III NI VER g
DVSO- d6 J=4.52, 1.51 Hz, 2 , 8. s, :
(1 5, 14) ‘ggfﬁ&ﬁg%}i 7.72 (s, 1 H), 7.52 -7.46 (m %%?zz%%&?d,
78 Hz, 1 H), 731 7.23 On, 31D, 7.21 -7.13 (m 1 11), 6.84 (br
H, 3.91 (d, J =7 .28 Hz, 211), {2”58-2.05(m 111), 0.85 (d,
78 Hz, 6 H) 1.91 (s, 1.0 H). 40 ES+) 63 .

(5- I\/Et hyl - 2-furyl ) phenyl] - 1- pyri di n4-y1- 1H i soi ndol- 3- am ne
ate

! e (tfﬂe c%&'é?%g é%ﬁﬂefﬁg}cgﬁ?é 1(@%}58:%0 fglfropgeny}_)%%df)r%@di}l 45

8
m 3 H) 4¢y1p4 H-isoin -3 ¢amyin®(Ekdnple 70P43 desbribddinBchdnd+#10, D ikR1 ¥HyiSA ( hl’
J= 3.2
. 101 (eTeg 3‘%@%@zYﬂﬁksom%dng%@ﬁééééﬁ%%@faé&%éié 3
H),8.16 - 8.06 (m, 2 H), 7.79 ~ 7.69 (m, 1 H), 7.67 - 7.60 (m, 1 H), 7.60 - 7.54 (m, 1 H),
5 7.36-7.22(m, 3H),7.21-7.11 (m, 2 H), 7.11 - 7.03 (m, 2 H), 6.82 (br's, 2 H), 1.87 (s, 4.3
H); MS (ESI) m/z 415 [M-17.
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Scheme 13

(Scheme #9, C) J

10 Example 77
5-[3-(3-Amino-1-pyridin-4-yl-1H-isoindol-1-yl)phenyl]nicotinonitrile acetate (Scheme
#13, J)

A mixture of 5-bromo-3-cyanopyridine (0.073 g, 0.40 mmol), hexamethylditin (0.13 g,

s 0.40 mmol), tetrakis(iriphenylphosphine)paliadium (0.012 g, 0.010 mmol) and
dimethoxyethane (2 mL) wnder an argon atmosphere was irradiated in a microwave at 130
°C for 1 h. 1-(3-Bromophenyl)-1-pyridin-4-y}-1H-isoindol-3-amine (Scheme #9, C) (0.073
8, 0.20 mmol) and tetrakis(triphenylphosphine)palladium (0.012 g, 0.010 mmol) was
added to the reaction mixture and heating was continued for 2 h at 100 °C. The reaction

20 mixture was filtered and partitioned between water and ethyl acetate, the organic phase
was concenirated and the residue was purified by preparative HPLC, which gave the title
compound (0.017 g, 23 %). "H NMR (DMSO-ds) § 8.97 (d, J=2.27 Hz, 1 H),8.93(d, /=
1.77 Hz, 1 H), 8.48 (t, J=2.02 Hz, 1 H), 8.43 - 8.34 (m, 2 I1), 7.91 - 7.85 (m, 1 H), 7.78 -



“64 3'-(3-Anmino-1-pyriditt- 4-yl-1Hisoi ndol-1- yl)biphenyl-2-
carboxam de 0.25 acetate * zi" O af. , ai -z 1HNVR (DWVBO d6) 8
8.49 - 8. 4Lo0¢¥ 1450380 . 7. 79 (1, J=6.90 Hz, 2 H), 7.67 ﬁéimﬁkmﬁhmmﬁ153
- 7.25 (in, 11 13), 6.84 (hr s, 2 H), 1.91 (s, 1.011). 405 (Es+)
Exanmpl e 65

413- Am no- 1-[ 3-(2-fluoropyridin-3-yl kghenyll- 1Hi soi ndol - 1-yl | benzoni
trile NH F N 443- Am no- 143- br onophenyl) - 1Hi soi ndon-yl i benzonitrile
(0.086 g, 0.22 mmol) (Exanple 50), (2-fluoropyridin-3-yl)boronic acid
(0. 047 97.79 (1831 HYITHE)-7.57 (m, 2 H), 7.48 - 7.35 (m, 4 H), 7.23 (d, J = 6.06 Hz, 2 H), 6.91

[1, 1 bis(dip ocen dlum(E) chlori de

di chl oroﬁ%tgﬂf#;ﬁg%fggiét %%gs@m gggM pot assi um car bonat e
(0.091 g, 0.66 mmol ) and sol vent (3 mL of a m xture of

di met hoxyet hene, water and ethanol in a ratio of 6:3:1) was

irradi ated under argon atnosphere Seherae dftcr owave at 125 C for 6 nin.
When cool ed to anbient tenperature the m xture was partitioned

bet ween ethyl acetate and water; the organi c pRase was dried over
magnesi um gul f at & ang evapor amed. Puri fi catlpmsb)éu pr eparative/HPLC to
gi ve 0.062]g (702’18“0@}62er| d) 0- d6)
4 -

7.75 (m ) (br s,
2 H) . I\/B X
143- (2- Fl upropyridin I )pherPyI ]- 144 (triflaoronethyl IthenyIBIr | 1 bi so

i ndol - 3-am ne

1) 2) Hal

NH,
HO‘B'OH {
K% O !
| F
" ®
— &
—0 Br
M

5  Example 78
6-Fluero-1-(4-methoxyphenyl)-1-(3-pyrimidin-5-yiphenyl)-1 H-isoindo}-3-amine
(Scheme #14, N)

10 Amixture of 1-(3-bromophenyl}-6-fluorc-1-(4-methoxyphenyl)-1H-isoindol-3-amine
(Scheme #14, M) (77 mg, 0.187 mmol), pyrimidin-5-ylboronic acid (30 mg, 0.243 mmol),



WO 2007/ 149033PCT/ SE2007/ 000601 92 The title conmpound was
synt hesi zed as described in Exanple 65 starting from 1-(3-

br omopheny, 4 i fluoronethyl)phenyl]-1Hi soi ndol -

( Exanpl e 5‘%’2&‘147 4 gg%yi eld. 11i NWVR (DVBO-d6) 5 8.25 WEW’“%‘%
8.05-7.95(m 1 H, 7.8 -7.73 (m 2 11), 7.63 (d, J= 8.34 Hz,
7.57 - 7.37 (m 9 H), 6.89 (hr sZH)102 (AP) in/z 448 [ M#1]. Scherre
10 (Schenme #9, C) 10 Exanple 67

1- 13- (5- Fl uoropyri di n- 3 yl ) phenyl}-1-pyridi n-4-yl-1Hi soi ndol-3-ani ne

0.75 acetf

% (3 br oDb RO BT EpC Aottt puRabintifornics gionorprehanestist
15(0. 073 (5.5 ﬁng@OIﬁmin)al) and cesium carbonate (183 mg, 0.561 mmol) in a mixture of
3f|uor05 4 a hyl-1,3, 2-di,oxabor ricli

(0. 067 g% WESE SR B S0 9% P Ry 36
[1,1"- bl°€(xdidamwk¢ﬂm aeﬁ:elrsrmeﬂﬂ&mbﬁ@db efibibA) te@pératiiedie

di chl or onet hane duct 020 g, 0.025, nar noL di net hoxyet hane (2
m), Wat X af)qteaqﬂidw@eww 7t Yyeno ARG PUGHGE PY BEFParisHE o stve 10.3
2007/ 149083/ tmﬁﬁ @@mpqahﬁﬂﬁsw@%saqnaﬁsﬁﬁﬁQJmn7as-

m cr owave at 100 C mn T11e reaction mxturé was filtered and
partitiorfed (%ﬂ@e%zw érH)a?ldz &enl/iD, £ci(as 2 e hE 6rYBHINS Fivdbeaids
concentr +and the residue was purified by preparative HPLC, which
gave the tltle .conpound (0.041 g, 54 %.NWVR (DV5O-do) 5 8.67 - 8.63
(m 1 H, 857(d J=2.78 5Hz, 1 H), 8.49 - 8.42 (m 2 H, 7.99 -
7.90 (in, 2 H, 7.8 - 7.79 (m 11-1), 7.67 - 7.62 (m 2 H), 7.55

- 7. 4110( i N-(3BrbinoplenBF-6-1udrc2B (4-inethodpkdny]) & IRGointinl-3sgmide Fchenie. 1Y, 15,
2.2 H: M5 (ESL) ma 381 [ Mrl]+.

The title corapound was prepared as described in Scheme #5, O using N-[(3-bromopheny!)
{(2-cyano-5-fluorophenyl)methylene]-2-methylpropane-2-sulfinamide (Scheme #14, 1) as

15 starting material (73.5 % yield): "H NMR (CDCls) § 7.45 (t, J=1.77 Hz, 1 H), 7.41 (dd, J
=821, 4.67Hz, 1 H), 7.37 (m, 1 H), 7.25 - 7.17 (1, 4 H), 7.19 - 7.09 (m, 2 H), 6.81 (1, 2
H),3.78 (s,3 H).

N-{(3-bromophenyl}(2-cyano-5-fluorophenyl)methylene]-2-methylpropane-2-sulfinamide
20  (Scheme #14, L)

N0
H N’S‘é
|

F Br
The title compound was prepared as described in Scheme #5, N using 2-(3-
bromobenzoyl)-4-fluorobenzonitrile (Scheme #14, K) as starting material (55 % yield): ‘H
NMR (CDCls) 8 7.82 - 7.72 (m, 2 H), 7.67 (m, 1 H), 7.45 (m, 1 H), 7.30 (m, 2 H), 7.12 (m,
25 1H),1.39 (brs, S H).



o

Schengé 11 | o Exanpl e 68 o o _
1- (4- Fl uor o- 3- pyri m di n-5-yl pheny1) - 1- pyri di n- 4-y1- 1Hi soi ndol - 3-am n
e 0.5 acetﬁb%((.,ﬁggbgge #11, 11) NH 94 The title compound.M88)7/000601
synt hesi zed from o o _
1- (3- bromo- 4-f | uor opheny1l) - 1- pyri di n- 4-y1- 1Hi soi ndol- 3- am ne (Schene
#11, G as described in Exanple 67 (Scheme #10, D) in 41 %yield
using pyrimdin-5-yl boronic acid. 1H (DVMsO-d5) 8 9.02 (s, 1 H),
8.78 - 8.72 (m 2 H), 830-823(m 2H, 7.78 -7.70 (m 21 11),
7.66 - 7.58 (in, 1 H, 7.41 -7.26 (m 45H, 7.20 - 7.08 (m 3 H),
6.76 (br s, 2 H, 1.72 (s, 1.9 sz; IVE (ESH—I-DZ/'Z g8i gl\/H] ;e ( Schere
- ( 3- Br onp- uor ophenyl)-1-pyridjin-4-yl- i soi ndol- 3-am .
;]#;1(1, ©) NFE%%GOI%H‘?{O?%{14)@;Z”86%%HWI(ﬁkg‘g‘%’g’ﬁ}ﬁ#%@Zed as described in
Schenme # 9, Cin 16 %yield starting from

N- R3- br ono- 4} f | uor ophenyl ) ( 2- cyanophenyl ) et hyl ene] - 2- et hyl pr opane- 2
- sul fmam dg (Schene #11, F). Ms (AP) in/z 382, 384 [ M+11l+.

N- 113- Br ong iy Bhenyl ) (2- cyanophenyl ) net hyl enep- n2et hyl pr opane- 2
-sul fi nam heme #11, F) Br A mxture of

2- (3-brono-4-fl uorobenzoyl )benzonitrile (Scheme #11, E) and _
tetraet hyl orthotitanate (1 Msolution in tetrahydrofuran, 18.3 m. .,

B T e L o ST B T,
mmol) in anhydrous tetrahydrofuran (100 mL) at room temperature under an atmosphere
of argon. The mixture was stirred at room temperature for 5 h and then sonicated with
ultrasound for 30 min. The excess zinc was allowed to settle over night at

10 -20 °C. The solution on top was fransferred via cannula to another flask under argon
atmosphere and cooled to —20 °C. To this was added 1 M CuCNx2LiBr complex solution
in tetrahydrofuran (26.3 mL). The resulting solution was stirred at —20 °C for 10 min and at
0 °C for 25 min, then it was cooled to —25 °C and 3-bromobenzoy! chioride was added.
The mixture was stirred for 1 h while the temperature was kept between 25 °C and —15

15 °C, and then 1t was stored in a refrigerator at 0 °C for two and a half days. The reaction
was quenched by the addition of saturated ammonium chloride solution. The mixture was
diluted with ethy! acetate, the phases were separated and the organic phase was washed
with 1 M hydrochloric acid and 1 M sodium carbonate solution, dried over magnesiam
sulfate and evaporated. Purification by column chromatography using a gradient of

20  gradually increasing concentration of ethyl acetate in heptane (0-40 %) gave 5.58 g of the
title product (73 % yield): 1I—INI\.EE{ (CDCl3) 8 7.96 (t,J=1.64 Hz, 1 H), 7.88 (dd, J =
8.46,4.93 Hz, 1 H), 7.80 (m, 1 H), 7.72 (m, 1 H), 7.44 - 7.37 (m, 2 H), 7.35 (dd, /=8.08,
2.53 Hz, 1 H); MS (EI) m/z 304, 306 [M+1]*.

25 Example 79
6-Fluoro-1-(4-methoxyphenyl)-1-(3-pyridin-3-ylphenyl)-1H-isoindol-3-amine



20 resulting m xture was heated to reflux over night Wen the®
reaction had cooled to room tenperature nethanol, aqueous saturated
sodi um bi 4 nd efhyl acetate was added. After f

reaction (r:r?)[??ﬁ% %ﬁ?ough a pad of sodiumsulfate, the f%‘#f : &%066%
concentrated. Purification of the residue by colum chromat ography
using chloroformas the eluent gave the title conpound (1.22 g, 30%
over 2 steps). 1H NVR (CDC13) 8 7.90 30b57.69 (m 3 H), 7.68 - 7.39
(m 3H, 7.18 (t, J=8.21 Hz, 1 H, 1.38 (br s,9 H; M5 (AP) nilz
407, 409 [M+1] +. ., 95 2-(3- Brorm-4-frorobenzoyOoenzonitri | e (Schene
#11, E) CN Q0. Br HTo a -20 C solution of 2-cyanophenyl zi nc brom de
(0. 5 Min tg wdr of uran, 20 nL, 10 ranol) was a solution of copper
cyani de (G99 85 mml ) and lithiumbromde (1.82 g, 21.0 nmol)
in tetrahydr 15 nmL) added, the reaction was slowy allowed to
reach room tgapgerafure, after 15 mnutes the reaction m xture was
recool ed t©0-25 G#™A sol ution of 3-bronp-4-fluorobenzoyl chloride
(1.45 g, 10.5 D) N N tetrahydrofuran (10 nL) was added, the
reaction mxture was stirred at -25 C 1 h and at roomtenperature io
over ni ght ThAﬁﬂ@coxmmnnd wioprepedd s dpscabriio Fxampie A i(Soienh Hot, N esiapd

Concont r abartirg i KA CPUAL R PR S e el T iR

further pmlj,lﬂ&@lﬁ;bﬂtl 80/ .85, )1 EDnt.80 B0AL HBN63 (IR 7.46xanpHE 762 - s

L 40T i By R G 5 Y OB L P el b

1- ( 3- br onys, 3+ Mer@EH) ey 4)0- (MYt i di n-4-y1- 1H soi ndol- 3-ani ne (Schene
#11, G as described in Exanple 67 (Schenme #10, D) in 31 %20 yield
usi ng

3-fl uoro- Exbh pe,@ 5- tetrarrethyl 1 3 2- di oxabor ol an 2- yI)pyridi ne. 1H
NVR. (DI\/BOdS m;é,h 1H% 8.57 - 1 H), 8.50
- 8.42 (if llzonq)l (3% axyl?lpeeny(lﬁryl) iz(‘hyn,e Ipxgmhenyl) ﬂéf-(sw ql-ZH}mmr 56
-7.46 (m 4H) 7.36- 7.27 (in, 3 H, 6.96 (hr s,2 H, 1.91 (s,
2.511); M (ESI) |nk 399 [ M+11+. WO 2007/ 149033PCT/ 8E2007/ 000601 96

The title compound was prepared as described in Example 78 (Scheme #14, N) using (3~

methoxyphenyl)boronic acid (23 % yield): 'H NMR (CDCls) 8 7.53 (m, 1 H), 7.46 (m, 1

H), 7.39 (dd, J = 8.34, 4.55 Hz, 1 H), 7.28 (m, 6 H), 7.09 (m, 2 H), 7.04 (m, 1 H), 6.87 (m,
15 1H),6.81 (m, 2 H), 3.83 (s, 3 H), 3.78 (5, 3 H); MS (ESI) m/z 439 [M+1]".

Example 81
6-Fluoro-1-(4-methoxyphenyh-1-]3-(5-methoxypyridin-3-yl)phenyl]-1H-isoind 01-3-
amine

20



=

Scheme 12 ° (Schene 5, Exanple N)
1- p- Bronmophenyl) - 1- (3-fl uoropyri di n-4-y1) - 1H-i soi ndol - 3-am ne (Schene
#12,1) NH woBodushsy 78 C solution of dfisopropyl anine (lgh?,gml,)@mgmgo
nm)l) in tetrahydrofuran (10 nm.) was n-butyllithium (2.5 nexane
2.20 nmL, 5.50 mol) added, the m xture was stirred 0.5 h and then a
sol ution of 3- quoropyr|d| ne (0.47 nLy35.50 Mol ) in tetrahydrofuran
(2 mL) was added and after another g h N-[ (3-bronophenyl) (2-
cyanophenyl ) net hyl ene] - 2- net hyl propane 2-sul finam de (Scheme #5, N)
(1.95 g, 5.0 10manol) in tetrahydrofuran (5 nL) was added. After 1.5
h at -78 C ywas added, the mxture was extracted with ethyl
acetate, the c phase was dried over nagnesium sul fate and
concentr at ed. 2si due was di ssol ved in nethanol (40 nalL) and
treated vvith drochloric acid (2 Min diethylether, 5 nL, 10.0 mmol)
over night. ayaporation, the residue was partitioned between
aqueous sat urat et di um bi car bonate and chloroform 15 the organic
phase was dried over Imagnesi um sul fate and evaporated. Purification

of the residue by colum chronma @sdg W%h% using a stepw se gradient of
met hanol it &Hp 6PrapRRAwesPrepayd 2slos infaumplpaiRdSettemet ¢ M) usingridund

5o ro. o ybbedlicagl ofpviug, T Ryfd e e (039 ot 1)
-7 37 (m 1, Wé(dZJ3=72?8Hz 33D 7.63 (d, 1HY), 7A420, 2 HY,. 71538 (@l 1D, 14 (. 130), (br
ELRNEMGE 36 e g@%@%ﬁzmljﬁ%&iv&&,]ﬁ{) 70 E P ¥ 2 m,5.89 6. 3m),

1- ( 3- Br oG- 78-(5,|3Ud); dfh eIz 24 pvf17tlor opyri di n-4-y1) - 111-i soi ndol - 3- am
i ne

Example 82
1-(3-Bromophenyl)-6-fluoro-1-pyridin-4-yl-1 H-isoindol-3-amine

10

The title compound was prepared as described in Scheme #9, C using N-[(3-
bromophenyl)(Z—cyano-S-ﬂuorophenyl)methyle_ne]-2-methylpropane-Z—sulﬁnamide
(Scheme #14, L) as starting material (90 % yield): 'H NMR (CDCls) & 8.46 (m, 2 H), 7.83

15 (dd, J=8.46,4.93 Hz, 1 H), 7.75 (dd, J=8.97, 2.15 Hz, 1 H), 7.47 - 7.43 (m, 2 H), 7.37 -
7.31 (m, 2 H), 7.30 - 7.23 (m, 3 H), 6.98 (brs, 2 H).

Example 83
6-Fluore-1-pyridin-4-yl-1-(3-pyridin-3-ylphenyl)-1-isoind ol-3-amine

20



NH2 The titl e conpound was synthesized starting from °
N-[ (3- brono-4-fluorophenyl)(2- 5

cyanopheny, e] - 2- met hylpr opane- 2- sul fi nam de ( )
as descri b‘&hqﬁhqéhﬁgma #12,1 in 74%vyiel d. 1H NMR (Dwegf‘g‘(g@%%?’%f
(d, J=2.78 Hz, 1 H, 838 (d, J =505Hz, 1 H, 7.89- 7.71 (m 2
H, 7.66 - 7.53 (m 2 H, 7.44 - 7.35 (m 2H) 7.19 - 7.13 (m 1 H,
7.05 (t, J=8.34 Hz, 1 H); M5 (ESI) mi96400, 402 [ M+1]t Exanple 71
1- (3-Fluoropyridin-4-yl1)-1-P-(5-11I uoropyr| di n- 3-y1) phenyl] - 1Fbi soi ndo
| -3-amine 0.5 acetate NH2 The title conpound was synt hesized from
1- (3-bronmopheny})21-(3-fl uoropyridin-4-yl)-1H 15 i soi ndol-3-am ne
(Schenme #12 Y Yas described in Schene #10, Din 57 %yvyield using 3-
fI uor o- 5- (A4 ket ranet hyl1-1, 3, 2- di oxabor ol an- 2-yl ) pyri di ne.
8.58 -8.52 (m 1 H, 849 (d, J=2.78 Hz, 1 H),

' 1 H, 827 (d, J=4.80 Hz, 1 H, 7.88 - 7.82 (m
1 H) , 7.81 -7.72 iy, 2 H), 7.60 - 7.53 (n, 1 H) 7.51 -7.40 (m 3 H),

7.35 (t, J=7.71 N1 H), 730-725 (n, 1 H, 7.21 (dd, J= 6.82,
5.05 Hz, 1 206.95 (br s, 2 1.84 EI%I mz 399
[ Mt11+. E@?ﬁ;ﬂg cqztgpound was prepared as gescnbed in éxampile 7% (E%hemwéflgl sing

1-(3-Fl uor gﬂ&h'ﬂlﬂorénﬁ%é bad ¥§msf 55 HlRhe Ry diim Ui Spisodabl-B- am
ne 1.25 ad&tafe WD 36077 149055P 87/ 000601 98 N The fitle

conpound wasnes{FErtgle 82X 8 5% prield): HNMR (DMSO-ds) §8.77 (m, 1 H), 8.55 (dd, J=
1- (3- bromophenyd ) 1t {3-d d4al 9RY' +.84 85,4 L 3381 (m, 2 1), 7.59 (m, 2 H), 7.47

(m, 1 H), 7.39 - 7.44 (m, 2 H), 7.37 - 7.31 (m, 3 H), 6.96 (br s, 2 H); MS (ESI) m/z 381
M+1T".

Example 84
10 6-Fluore-1-pyridin-4-yl-1-(3-pyrimidin-5-ylphenyl)-1H-isoindol-3-amine

The title compound was prepared as described in Example 78 (Scheme #14, N) using
pyrimidin-5-ylboronic acid and 1-(3-bromophenyl)-6-fluoro-1-pyridin-4-yl-1H-isoindol-3-
amine (Example 82) (26 % yield): '"H NMR (CDCls) 8 9.19 (s, 1 H), 8.87 (5,2 H), 8.55 (m,

15 2H),7.53-7.45 (m, 4 H), 7.36 (m, 1 H), 7.29 - 7.25 (m, 3 H), 7.20 (m, 1 H); MS (BSI)
mitz 382 [M+17".

Example 85
6-Fluoro-1-[3-(5-methoxypyridin-3-yl)phenyl]-1-pyridin-4-yl-1H-isoindol-3-amine

20



-~

i soi ndol- 3-am ne (Schenme #12,1) as described in Schene #10, Din 91 %
yi el d using PYrhaidin-5-yl boronic=-acid. in NVR (DWwB0-d6) 8 9.10 (s,
111), 8. oYOXO7HNF g 37 (d, J=5 2.78 Hz, 1 H), 8.27P¢HSE2§87/000¢98
Hz, 1 H), 7.81- 7.74(m 2 H), 7.62 - 7.56 (m 1 H), 732 - 7.48 (in,

111), 7.46 - 7.34 (m 3 H), 7.33 - 7.27 (m 1 H), 7.21 (dd, J= 6.82,
5.05 Hz, 1 H, 6.95 (Ix s,2 H, 1.84 (%73.6 H; M (ES') rniz 382

[ MF11+. Exanple 73 10

1- (3-Fluoropyridin-4-yl)-143-(2-fluoropyridin-3-yl)phenyl]-1Hi soi ndo
| -3-anine 1.25 afBtate NH2 The title conpound was synthesized from
1 N

fl uoropyridin ronic acid. 111 NWR (DVsO- d6) 8 8.38 (d, J= 2.78
Hz, 1 H), 8.2%4d, J[J= 5.05 Hz, 1 H), 8.17 - 8.12 (m 1 H), 7.96 -
7.88 (m 1 H), 80y 7.74 (n, | 11), 7.71 - 7.65 (m 1 H), 7.48
-7.31 (m 6 H, o 7-20 (m 2 H, 6.93 (br s,2 H, 1.89 (s, 3.9
H; M5 (ESI) nilz 397I[MII. 20 Exanple 74

1- (3- Fl uor r.idi n-4- -1-(4-flugro-3-pyrimdin-5-yl phenyl)-1Hisoin
dol - 3- ani e flteoppgrlt 537@%@#?&’9@@31”@%2%@%%%%&{ g!gsuwag (5-The
titl e conpauhexmasEdanNitRsbReshid 4L (3-bromophenyl)-6-fluoro-1-pyridin-4-yl-1H-

1- (3- bromo-4-fl uorophenyl)-1-(3-fl uor opyr i din

4-y1) - 1H i $oPAdceming Faeplesea i % yiedd): SENNBSEDMod §.5¢ (85 BEHES.84 01, JD
in 47 %yiel i i (4 Gli ' i d. - -dg), 5
000 (s 1 1 5 VDR G PRt PROOTAEL P8 G 3 a0 UE £ 5 Vo

H), 8.13 (‘@ 5JD),5.186mH),B.99)(s, 3AGBIS (EBL)6RZ ¢ M+H)., 7.35 - 7.24 (m
3 H, 7.24 - 7.18 (m 1 H), 7.11 (dd, J= 10.11, 8.84 Hz, 1 H), 7.05

(dd, J=6.82, 5.05 Hz, 1 H), 6.82 (br s,2 H), 1.88 (s, 3.8 H; M
(ESI) m z BooogléRB 1] +. Exanple 75

6-Fluoro-1-[3-(2-fluoropyridin-3-yl)phenyl]-1-pyridin-4-yl-1H-isoindol-3-amine

16
The title compound was prepared as described in Example 78 (Scheme #14, N) using (2-
flnoropyridin-3-ylboronic acid and 1-(3-bromophenyl)-6-fluoro-1-pyridin-4-yi-1 -
isoindol-3-amine (Example 82) (22.5 % yield): "H NMR (CDCL) § 8.54 (m, 2 H), 8.18 (m,
1HD, 7.79 (m, 1 H), 7.50 (m, 1 H), 7.48 - 7.39 (m, 3 H), 7.32 (m, 1 H), 7.29 - 7.23 (i, 4

15 H),7.18 (m, 1 H); MS (ESI) m/z 399 [M+1].

Example 87
1-(3-Bromophenyl)-1-(4-methoxyphenyl)-1H-isoindole-3-amine acetate

NH,
(L

O Br
?



10114- Fl uor o- 3- (5-fluoropyriditt-3-yl)phenyll-1-(3-fluoropyridin-4-yl
)-1Hisoindol-3- amne 1.5 acetate NH, The title conmpound was
synt hesi zed from 1- 53- br ono- 4-f | uor ophenyl)-1-(3-fl uoropyridin-
4-y1) - 1H | WOIZAYEH298: ani ne (Exanpl e 70) as described in %%07#92W91D
in 26 %yield 15 using

3-fluoro-5-(4,4,5,5-tetranet hyl-1, 3, 2- di oxabor ol an- 2-yppyri di ne.

| HNVR (DVS(Qd6) 58.41 (d, J= 2.78 Hz, 116§, 8.30 (d, J= 1.52 Hz, 1 H),
8.25 (d, J= 2.78 Hz, 111), 8.13 (d, J=4.80 Hz, 1 H), 7.59 - 7.70 (m
3 H, 7.35 - 7.27 (m 2H),725-715(m2H),713 7.03 (m 2
H), 6.83 (Bre §t1<20qtypouad Bas prepareyl ig 218)% yigkl gsEeseribad for i Schpie #3,1.an@0

Exanpl e 76 pified by column chromat
144- Fl uor o- %n(% fy cgggnélpcyr?ngx%gr%phwx Fm%gnl Ofimfﬂlfi%OIﬁ %181%18%9%"?1&“ % folfo‘ﬁ‘/"ﬁ 1
/ g-i sol udoby solu@nph@mﬁtoaraahxeumgethylacm 26071 4908 B PCReSEIND THOMARO0 1

iog;ﬁ(}%@g%ﬁ%n@(@%?ﬁ%éﬁﬂg%ﬁ%745 7.41 (m, 1 H), 7.36 - 7.24

4-y1) - 1+ i $oi TE)T-19-&nii2r(e, @H;aﬁmses%)om asHess (g, by, 1.91 GchERRi k) D

in 21 %yle%’désk%gﬁﬁlil uoropyridin-3-yl)boronic acid. 111 NWR

( DVSO- d6) 5 2.78 Hz, 1 H, 816 - 806 (m 2 H, 7.79 -

7.69 (m 1 H, 7.67 - 7.60 (m 1 H, 7.60 - 7.54 (m 1 H, 5 7.36-

722(m SE)X{l é -7.11 (m 2 H, 7.11 -7.03 (m 2 H), 6.82 (br s, 2
. 1.87 (&xamp ;. M5 (ESI) ink 415 IM1]. Schene 13

1-(3',5'-Dichlorobiphenyl-3-yI)-1-(4-methoxyphenyl)-1 H-isoindel-3-amine acetate

The title compound was prepared as described for Example 78 (Scheme #14, N) starting

from 1-(3-bromophenyl)-1-(4-methoxyphenyl)-1H-isoindole-3-amine acetate (Example

87) and (3,5-dichlorophenyl)boronic acid in 28 % yield: 'H NMR (ODMSO-dg) 6 7.78 - 7.74

(m, 2 H), 7.59 - 7.52 (m, 5 H), 7.47 - 7.41 (m, 2 H), 7.41 - 7.34 (m, 2 H), 7.23 - 7.18 (m, 2
15 H),6.82-6.77 (m, 2 II), 3.69 (s, 3 H), 1.88 (s, 3 H); MS (ES) m/z 459, 461, 463 [M+1]".

Scheme 15

Scheme #5, N

1-(3-Bromophenyl)-1-cyclopropyl-1 H-isoindol-3-amine acetate (Scheme 15, 0)



(Schene #9, C) io0 Exanple 77

513- (3- Am no- 1- pyridi n-4-y1-1Hi soi ndol - 1-yl ) phenyl ] nicotinonitrile
acetate ( 3) NH, A m xture of“5-brono-3-cyan i.di

(0.073 g, S@B%‘F’Hﬁ%‘% hexamethyl ditin (0.13 g, 15 O. 40%#‘%‘{]’%0“‘“
tetraki s(triphenyl phosphi ne) pal | adi um (0.012 g, 0.010 nmol) and

di et hoxyet hane (2 nlL) under an argon atnosphere was irradiated in a
m crowave at 130 C for 1 h. 103

1- (3-Bronmophenyl) - 1- pyridi n-4-yl- 1Hi soi ndol- 3-am ne (Schenme #9, O
(0.073 g, 0.20 mmol) and tetral ds(triphenyl phosphi ne) pal | adi um (0. 012
g, 0.010 nunoI)Nwas added to the reaction m xture and heating was
conti nued N at 100 C The reaction 20 mxture was filtered and
partitioned betiyveen water and ethyl acetate, the organic phase was
concentrat eG4 ¥e-aresi due was purified by preparative HPLC, which
gave the titl'e cQppound (0.017 g, 23 % .(DVb0-d6) 8 8.97 (d, J= 2.27
Hz, 1 H, 8.93(d, J=1.77 Hz, 1 H), 8.48 (t, J=2.02 Hz, 1 H), 8.43
- 8.34 (”U %_&) smﬁﬂﬁ&n{dﬁl(’?iOhmﬂzﬂﬁﬁml OOV Beffab AR ORdin) was
PCT/SE2007 8 01 7.73 (in ]) 7 57% éﬁ
-7.35 (m add °P7W12%t°(1¥f[(3l’f‘6n‘@élelﬂﬂ <2~2>1afypheeymet%lﬂfm 2 @et&)'é%rop@e (s,
2.9 11); B@ﬁﬁa%?ihé (Sham3B8 N) V848, 2. RO irddry 1QrabPdkbiidqu0 TL§ b

5  temperature under argon atmosphere. The reaction was heated to 30 °C and stirred for 2.5

h, then cooled to 0 °C. The reaction was quenched with methanol (5 mL) and extracted
twice with ethyl acetate. The organic phases were pooled, washed (saturated aqueous
ammonium chloride and water), dried over magnesium sulfate and concentrated. Column
chromatography using gradient solution from dichloromethane to dichloromethane:3.5 M
10 ammonia in methanol 97:3 follbwed'by preparative HPLC (Column: Gemini C8; Mobile
phase: 35 % acetonitrile in 0.1 M ammonium acetate/water; Flow: 1 mL/min) afforded
0.108 g (11 % yield) of the title compound: "H NMR (DMSO-ds) § 7.72 - 7.69 (m, 1 H),
7.62 -7.57 (m, 3 H), 7.40 - 7.35 (m, 3 H), 7.25 (t, J=7.78 Hz, 1 H), 1.89 (5, 3 H), 1.86 -
1.81 {m, 1 H), 0.46 - 0.35 (m, 2 H), 0.21 - 0.13 {m, 1 H), -0.09 - -0.02 (m, 1 H); MS (ES)
15 mlz 327,329 [MHIT.

Scheme 16

q MgCl
i Nl,s—% )i

Br
Scheme #5, N P

Example 89
1-(3-Bromophenyl)-1-isopropyl-1H-isoindol-3-amine hydrochloride (Scheme #16, P)



7 THE reflux 1) nBuLi "5 Exanple 78

6- Fl uor o- 1- (4 met hoxyphenyl) 1-(3-pyrimdi n-5- yl pheny1) - 1H1soi ndol - 3-
am ne (Sc Nio A mxture of

1-(3- brom) %? %% 1 uor o- 1- (4- et hoxyphenyl) 1Hi soi nomilSngoommml
(Schene #14, M (77 mg, 0.187 mmol) yrim di n-5-yl boronic acid (30
ng, 0.243 mml) - WO 2007/ 149033PCT/§§2007/ 000601 102

[1, 1' - bi s(di phenyl phosphi no) ferrocene]pal | adiun(I1) dichloride

di chl oronet hane adduct (15.5 ng, 0.019 mml) and cesi um car bonat e
(183 ng, 0.561 rmol) in a mxture of dirnethoxyethane, water and

et hanol (6:3:1,/5°m.) was irradiated with mcrowaves at 130 C, under
an argon af phﬁ:re for 15 mn. After cooling to anbient tenperature
the 5 m xt | ered, concentrated in vacuo and purified by
preparative | give 10.3 rrg (13 4 %yield): 11-1 NVR (CDC13)
69.17 (s, 1 H), (s, 211) .53 m1|—|),748-737(m 4 H),

|7n/2£zl4g_T [ 3 1) Z@@gnesmm c 1or1de (1. 568%[,( (ﬂl’ mmom ™M in tetrahgraroﬁuanlsbwas ] wﬁyESl )

15( ﬁ Bro mﬁwmm@aéde& &f P B-trdmbpeha YRR Mtophekit) sk RAGL2-RetBfpBane-
(Scherme 2-sulfinamide (Scheme #5, N) (1.00 g, 2.57 mmol) in dry tetrahydrofuran (15 mL) at room

5 temperature under argon atmosphere. The reaction was heated to 30 °C and stirred for 3 h

and then cooled to 0 °C. The reaction was quenched with water (5 mL) and extracted twice
with ethyl acetate. The organic phases were pooled and washed with saturated aqueous
ammonium chloride. The product was extracted five times with 2 M hydrochloric acid and
once with 6 M hydrochloric acid. The water phase was neutralized with sodium hydroxide

10 and extracted twice with ethyl acetate. The organic phase was concentrated. Column
chromatography using 20-100 % chloroform saturated with ammonia in chloroform and 0-
100 % chloroform saturated with ammonia in chloroform did not yield the pure product.
Further purification was made by preparative HPLC using 5-100 % acetonitrile in 0.1 M
ammonium acetate/water followed by preparative HPLC (Column: Gemini C8) using

15 acetonifrile:water 37:63 + 1 % trifluoroacetic acid. The residue was partitioned between
ethyl acetate and sodium bicarbonate. The organic phase was washed (water), dried over
magnesivm suifate and concentrated. The residue was dissolved in hydrochloric acid in
diethyl ether (0.13 L, 1 M), stirred for 1 h at ambient temperature and then concentrated
to give 30.1 mg (3.2 % yield) of the title compound: 'H NMR (DMSO-dg) 8 8.27 (d, J=

20 8,03Hz,1H),7.92(d,J=7.78Hz, 1 H), 7.84 - 7.76 (m, 2 H), 7.70 (d, /=8.03 Hz, 1 H),
7.64 (t,J=7.53 Hz, 1 H), 7.57~7.52 (m, 1 H), 7.39 (t, /=7.91 Hz, 1 H), 3.17 - 3.07 (m, 1
H), 0.88 (d, J=7.03 Hz, 3 H), 0.51 (d, J = 6.78 Hz, 3 H); MS (ES) m/z 329, 331 [M+1]".



The title conpound was prepared as described in Schene #5, 0 using
N-[ ( 3- bronophenyl)

(2-cyano-5-fl uagr nypnet hyl ene] - 2- net hyl pr opane- 2- sul

(Schene #i‘ﬂ;zﬁ@llggémfs starting material (73.5 %yl el d): J{.}Wooam
(CDC13) 67.45 (t, J= 1.77 Hz, 1 H), 7.41 (dd, J = 8.21, 4.67 Hz, IN),
7.37 (in, 1 H, 7.25 - 7.17 (n, 4 11),.7.19 - 7.09 (m 2 H), 6.81
(in, 2 H, 3.78 (s, 11). 111

N-[ (3- bronophenyl ) ( 2- cyano- 5-f | uor ophenyOret hyl eneJ- 2- et hyl pr opane- 2
-sul finam de 20 (Schemér? 14, O NI I W5 Br The title conpound was
prepared as descri bed 8ffelfe #5, N using 243-

br omobenzoyl) - 4-fl uorobenzonitrile (Schene #14, 1C) as starting
material (55 %y| el d) 111 NIVR (CDC13) 8 7 82 - 7.72 (m 2 H, 7.67
(m 1 H, 7345 (in .30 (m 2 H), 12 (m 251 H), 1.39 (br s,
9 H. W 20074t 33PCT 00710006Q1 '813

Bo a sol ution of

2- br ono- 4-f| uorobgpzonitrile (5.0 g, 25'mwl/) in anhydrous
tetrahydrofuran (100 nal) at room tenperature under an atnosphere of
argon. The S¢stai®eNwas stirred at roomt@r’rperature for 5 h and then
sonicated with ultrasound for 30 mn The excess zinc was allowed to

settle ov t hes sferred

vi a cannuﬁr(‘?r]%% ﬁ%]?eﬁ’édgjﬁogs%%u{%ésromargon gl{grrgés} ‘tﬁz‘r?“é’@@%ﬁﬁ led to -20
C. To this was giided 1 M CuCNx2Li Br conpl ex soI ution in

tetrahydro 10-{(26.3 nL). The resulting solution was stirred at -20
C for 10 Nat 0 Cfor 25 mn, then it was cooled to -25 C and
3- br onobenzoyl x R was added. The mixture was stirred for 1 h
while the tenp&ragure was kept between -25 C and -15 15 C, and then
it was stored in aqefrigerator at 0 C for two and a hal f days The

reaction s qu c.he h dit sat.ur I de

sol ution. 0\%5[&65163? %ﬁ%ﬁﬁ%@gﬁ ?Ié) eeaHp asév:f(é\’/ver e
Zﬁﬁaiakfiéﬁf*ﬂ?ﬂéﬁ’fﬁﬁﬁiﬁ%@ﬁ@?ﬁﬁ“}?ﬁmﬂ ’;'Eggm ”’S“‘S"gﬁ“&s’(‘f}“‘f‘ﬁ}% g"" i
evapor at ed0-2p9 g §3144rmel) M5ty pdHan iy a‘%ﬁ@l AAHOREE of
20 gradualgYisd RCHEaS 'aﬂél‘ méﬁ@ﬁﬁr[gaﬂ“h&@a&fon ab &[\henaﬁﬁtvﬁﬂﬁw&tét (B eflt)ane

0-40 9 ave 5.58 of the
( " gextracted with gthyl acetate. The organic phase was washed (water and brine), dried over

magnesium sulfate and concentrated. The residue was dissolved in methanol (5 mL) and

10 hydrochloric acid (1 mL, 1 M in diethyl ether) was added. The reaction mixture was stirred
at room temperature for 18 h and was then concentrated. The residue was partitioned
between dichloromethane and saturated aqueous sodium bicarbonate. The organic phase
was washed (brine), dried over magnesium sulfate and concentrated. Purification by
column chromatography using gradient eluation from dichloromethane to

15 dichloromethane:3.5 M ammonia in methanol 90:10 and preparative HPLC gave 9.0 mg
(4.5 % yield) of the title compound: "H NMR (CDCls) 3 7.97 (d, /= 7.83 Hz, 1 H), 7.69 (t,
J=1.89Hz, 1 H), 7.67 - 7.63 (m, 1 H), 7.61 - 7.55 (m, 1 H), 7.55- 7.45 (m, 2 H), 7.43 -
7.35 (m, 1 H), 7.22 (t, J=7.96 Hz, 1 H),2.92 - 2.77 (m, 1 H), 2.11 (5, 3 H), 1.02 (4, /=
6.82 Hz, 3 H), 0.63 (d, J=6.57 Hz, 3 H); MS (ES) m/z 329, 331 [M+1]",

20

Example 90



title product (73 %vyield): ITHNWR (CDC13) 37.96 (t, J 1.64 Hz, 1 H)
7.88 (dd, J8.46, 4.93 Hz, 1 H), 7.80 (m 1 11), 7.72 (m _1 H), 7.44
7.37 (m WQR00TAINE3 (dd, J=8.08, 2.53 Hz, 1 H); M5 (El )FGHIE2A0068p6
[ Mb1r. 25 Exanple 79
6- Fl uor o- 1- (4- met hoxyphenyl) - 1- ( 3- pyri di n- 3-yl phenyl) - 1Hi soi ndol - 3-a
naine 104 The title conpound was prépared as descri bed in Exanple
78 (Schenme #14, N) using pyridin-3-ylboronk acid (15 %yield): 11-1
NMR (CDCI3) 3 8.76 (dd, J= 2.40, 0.88 Hz, 1 H), 8.56 (dd, J= 4.80,
1.52 Hz, 1-(BhBromoplexybyl-mefyl-1H5Soigdgl-3tampine 7. 46 (m 1 H), 7.42 -
7.36 (m 2 H, §u36 - 7.30(m 2H, 7.27 -7.23 (m 3 H), 7.12 (m 1
23 79 (s, 3 H; M5 (EST) miz 410 [ M+r1l+. Exanple 80
t hoxybi phenyl- 3-y1)-1-(4-met hoxyphenyl) - 1H i soi ndol -
2\l 4] eerconpound was prepared as described in Exanple
78 (Schenme #14, sing (3- methoxyphenyl)boronic acid (23 %yield):
| HNVDR. ( CDC13) 3(in, 1 H, 7.46 (m 1 H, 7.39 (dd, J= 8. 34,

4.55 Hz, 7.2' 6 . (.09 .. 7.04 10,87 (m
Tk 6 Al-Braategyy SymopehyBmeiien T oty ooy - pfndeids (Siferier 5
ESMIJ;I]-] +. E?ﬁ,”l’gj (Q.O?h%, 2.57 -hmmol)lin diy tftérah groﬁlrﬁ] (20 mL) c_ogl_ed t03—78| °)C v;r]as drc?p Wirs]t_e

- Fl uor o- 1- (4- net hoxypheny1) - 1- 13- (5- met hoxypyri di n- 3-yl.) phenyl pi hi so
i ndol - 3-  &AYaddo M@EBYD gmﬁé@%@éﬁ%@@b?ﬁé\é%‘éﬁhﬁﬁhmﬂ@m e
conpound \e@a%hﬁareﬂ@dn@o #3.) esBrcheder afe s8R Rerd Srhe S50 86 Bw # sfirredNor 2
usi ng (5- nmethoxypyridin-3-yGoboronic acid 2 %yield): 11-1 NVR.
(CDC13) 8 hamd ghepdhe tgmperatpre Was allqwd to rige tg-26 JC. Fhe rpactign pas quenghed withs 3

m 1 , Y Thb- . J=
26, 1 77 OO ot i (i1 ol ot orfhplciacks Blag rpied Jgiés
3.89 (s, Xbue, water), dried over magnesium sulfate and concentrated. Column chromatography

10 using gradient solution from chloroform to chloroform:chloroform saturated with ammonia
0:100 to afford the intermediate, which was then dissolved in methanol (25 mL) and
hydrochtoric acid (5 mL, 1 M in diethyl ether) was added. The reaction mixture was stirred
for 23 h, and then concentrated. The residue was partitioned between dichloromethane and
saturated agueous sodium bicarbonate. The organic phases were pooled, washed (brine),

15 dried over magnesium sulfate and concentrated. Column chromatography using gradient
solution from dichloromethane to dichloromethane:3.5 M ammonta in methanol 95:5
afforded 0.456 g (59 % yield) of the title compound: "H NMR (DMSO-ds) & 7.73 - 7.68
(m, 1 H), 7.59 - 7.52 (m, 3 H), 7.39 - 7.33 (m, 3 H), 7.24 (1, J=8.03 Hz, 1 H), 6.59 (brs, 2
H), 1.66 (s, 3 H); MS (ES) m/z 301, 303 [M+17".

20
Example 91
3'-(3-Amino-1-cyclopropyl-1H-isoindol-1-yl)-5-methoxybiphenyl-2-carbonitrile

acetate




3.78 (s, 3 H; M5 (BSI) 711/Z 440 (M+11+. Exanple 82

1- (3-Bronmophenyl) - 6-fl uoro-1-pyridin-4-yl-1/3-isoindol -3-amne 10 Br
The titl e wormpoumngiwas prepared as described in Schene #SpsEoafion®1
N-[ (3- |

br onophenyl ) ( 2- cyano- 5-f | uor ophenyQOret hyl ene] - 2- met hyl pr opane- 2- sul fi
nam de (Schene #14, L) as starting matggial (90 %yield): 1HNWR
(CDC13) 8 8.46 (m 2 H), 7.83 15(dd, J= 8.46, 4.93 Hz, 1 H), 7.75
(dd, J=8.97, 2.15 Hz, 1 H), 7.47 - 7.43 (m 2 H, 7.37 - 7.31 (m 2
H, 7.30 -Thg.t28 compoBidias pfep&iB8d (il % yidh as dexaitpd for ERample 78 (Scheme #14,

6- Fl uor e- l.apyrij.di p-4-y1-1-( 3;pyri di n- 3- soi ndol - 3- am ne
50 W0 s00 Tt Gt B b Gt R dob3; @&%&F&?ﬁ@ emme

pr epgr ed af Sgeraidehoxy-EQapsactandiyth Sieditlaborodh- 1§l M8zonitrile: 'H
pyridin

D b o MBS R AR 54 e RAD35 168 i B ARSI 765 (bt W 756~

(Exanple 8231 ((mlahﬁ %M&Bsilm 4Hb NMB(&@'&@QGI@ 63%27fH§n7'06|5)d|'9‘ 2%15&,
(dd, .1= 54,80, | (m 2°H,
7.81 (in, b 89%.3 é‘l)( #PZzIﬁ%(mﬂsz% 0138@:,,2?1)3925 071 Gatam, (LD, 2104)

7.37 - 7. oA, 13nHs @sPHLERE s+ ; MBS (EST) niz 381 [MH1] +.
Exanpl e 84 10
6- Fl uoro- I -pyridin-4-y1-1-(3-pyrimdin-5-yl phem)-1/3-isoi ndol -3-amn

e NH, Example 92
10 1-Cyclopropyl-1-(3-pyrimidin-5-ylphenyl)-1H-isoindol-3-amine acetate

NH, N
7y
N

The title compound was prepared in 85 % yield as described for Example 78 (Scheme #14,
N) starting from 1-(3-bromophenyl)-1-cyclopropyl-1 H-isoindol-3-amine acetate (Scheme
#15, O) and pyrimidine-5-yIboronic acid: 'H NMR (DMSO;dﬁ) $9.19(s,1H),9.10 (5,2

15 H),802( J=1.76 Hz,1H), 7.77 (t,/=8.03 Hz, 2 H), 7.64 (dd, J=7.78, 1.25 Hz, 1 H),
7.60 - 7.55 (m, 1 H), 7.47 - 7.37 (m, 3 H), 2.05 - 1.94 (m, 1 H), 1.87 (5, 3 H), 0.52 - 0.41

(m, 2 H), 0.28 - 0.17 (m, 1 H), -0.04 - 0.05 (m, 1 H); MS (ES) m/z 327 [M+1]".

Example 93
20 3'-(3-Amino-1-methyl-1H-isoindol-1-yl)-5-methoxybiphenyl-2-carbonitrile acetate

The title compound was prepared in 49 %yield as described for Example 78 (Scheme #14,

N) starting from 1-(3-bromophenyl)-1-methyl-1H-isoindol-3-amine (Example 90) and 4-

methoxy-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzonitrile: "H NMR (DMSO-
25 ds)57.86(d,J=8.78 Hz, 1 H), 7.77 - 7.71 (m, 2 H), 7.66 - 7.62 (m, 1. H), 7.54 - 7.50 (m,



N," The title conpound was prepared as described in Exanple 78
(Schene #14, using primdin-5-ylboronic acid and
1-(3-bro 3fluoro-I-pyridin-4-yl-1Hisoindol-
( Exanpl em)@') ?%’)‘% byield): 11l NVR (CDCI3) 89.19 (s, %ﬁﬁﬂzg‘%@‘}“{"
2 H, 855 (m 152 H, 7.53 -7.45 (m 4 H), 7.36 (m 1 , 1.29 -
7.25 (m 3 H, 7.20 (m 1 H,; M (EST)giz 382 [ Mt]1] +. Exarrple 85
6- Fl uor o-1 - P- (5- net hoxypyridi al - 3-yl) 1henyll 1-pyridin-4-34-1Hi soi nd

ol -3-amine WD 2007/ 149033PCT/ SE2007/ 000601 107 The title conpound
was pr-epar d i i (

na: hoxypyrfg? %) %53% Ofo‘%pcﬂfqag@lgsgfh 655091®), %6 (a, M- 151 18 10B;

1- ( 3- br onopsfeiay3LH, -89 (& 1), L 7pys, BADNMS-(F3) mAe3S6 MHUL- 3- ani ne (Exanpl e
82) (16%yield): IHNWR (CDC13) 68.54 (m 2 H), 8.36 (d, J = 1.77 Hz,

1 H, 828 (d, J=2.78 Hz, 1 H, 7.52 - 7.45 (m 3 H), 7.42 (m 1|$,
7.32 - 7. 25xa(nip1e§4H) 7.18 (m 1 H, 3.90 (s, 3 H; M (ESI) ink 411
[ MF11+.
6- Fl uord- 1]3?? ész“g!PcFP'b‘B??Ifya‘? F¥Dal Weﬂ%%Fﬂ/’ﬁmi"l&?'f"&leﬁd%cg’?nff3 i soi nd
0l-3-amine H, 1HJhe tigl e conpound was prepared as described in
Exampl e 78 £Sche N) using (2- fluoropyridin-3-yl)boronic acid
| uor o- 1- pyri di n-4-yl-1Hi soi ndol- 3-am ne

( %; ITITNVMR (CDC13) 8 8.54 (m 2 H), 8.18 (m

1 H, 779 (m 1 . m 1H, 7.48 -7.39 (m 3 H, 7.32 (m 1
H, 7.29 -7.23 (m~4 15 FD, 7.18 (m 1 H; M (ESI) ink 399 [Nai].
EX&WP' e 87y, t11:1e cjczv)'npt_;[un(d was ared a?_ldesc?—ged for Exam 1e 78 (Scheme #14, N) startin

-(3- Brom)p eny xyp en 1H1 soi ndo e- 3-am ne ‘acetate
from 1-(3-bromophenyl)- 1-methy1—1H—1somdol -3-amine (Example 90) (71.4 mg, 0.237)

and (3,5-dichlorophenyl)boronic acid (47.4 mg, 0.249 mmol) with the exception that the

10 hydrochloride was made by dissolving the product in dichloromethane (1 ml) and adding
hydrochloric acid (0.71 mL, 1 M in diethyl ether). The solution was stirred for 1 h and was
then concentrated to afford 31.0 mg (32 % yield) of the title compound: "H NMR (DMSO-
d)d 823 (d, J=7.78 Hz, 1 H),7.91-7.87 (i, 1 H), 7.84 - 7.74 (m, 4 H), 7.71 (d, J =
7.78 Hz, 1 H), 7.67 - 7.62 (m, 2 H), 7.47 (t,/=7.78 Hz, 1 H), 7.43 - 7.38 (m, 1 H), 2.06 (s,

15 3 H); MS (ES) m/z 367, 369, 371 [M+1T".

Example 95
1-Methyl-1-(3-pyrimidin-5-ylphenyl)-1H-isoindel-3-amine acetate

20 The tifle compound was prepared in 89 % yield as described for Example 78 (Scheme #14,
N) starting from 1-(3-bromophenyl)-1-methyl-1H-isoindol-3-amine (Example 90) and
pyrimidine-5-ylboronic acid with the exception that the product was purified by column
chromatography using gradient solution from dichloromethane to dichloromethane:3.5 M
ammonia in methanol 95:5 before purification by preparative HPLC: "H NMR (DMSO-dj)

s 8919(s, 1 H),9.11 (5,2 H),7.94 (t, /=1.76 Hz, 1 H), 7.82 - 7.77 (m, 1 H), 7.70 (dd, J =



108 The title conpound was prepared in 2.8 %yield as described for
in Schene #3, | and purified by colum chromatography using 0-10 %
nmet hanol i I met hane fol |l owed by col um chromat og

et hyl acet‘g?ceibér?elaf‘%gﬁol 4:1 + 1 %acetic acid: IHNVR (400 %y""’wﬁgg
7.58 (m 3 H), 7.58 -7.49 (m 1 H), 7.45 -7.41 (in, 1 H, 7.36 -7.24
5(m 3 H, 7.19 - 7.12 (m 2 H, 6.961156.86 (m 2 H, 3.73 (s, 3 H),
1.91 (s, 3 H; M5 (ES) mz 393, 395 [ M+1] +. Exanpl e 88

1-(3',5" -Dichl orobi phenyl-3-y1l)-1-(4-nethoxyphenyl)-11-bi soi ndol - 3-am
i ne acet a640.NH8 KTt, 149, 7.6&+ 7.60 (rEhieH, i(7tSMe Tc0rmo U BY), TMGE- DI RSB, A90

descri bed | el e 4 starting from

1-(3- bro%pﬁ%@’-@’%é@%%ﬁi%ﬂiﬁi soi ndol e- 3-am ne acetate
(Exanmpl e 87) and (3, 5-dichl orophenyl)boronic acid in 28 %yield: Ili
MAR ( DVBO; dﬁglla {78 - 7.74 (m 2 H, 7.59 - 7.52 (m 5 H), 7.47 -
7.41 (m Pledo, . 7.34(m 2 H), 7.23- 7.18(m 2 15 H), 6.82 -
6.77 (s 2—[ﬂz—FﬁoﬁﬁWﬁ'ﬂm—ﬁyﬁbhen%rl]Sﬁm@ﬁwyl-ﬁﬂtﬂom&@—ﬁ-fﬁﬁhe Teetatd>9, 461, 463
[ MF1] +. Schene 15 Schene #5,

1- (3- Bronmophenyy) & EW | opr opy1l- 1H—| soi ndol - 3-am ne acetate (Schene
15, 0)

The title compound was prepared in 76 % yield as described for Example 78 (Scheme #14,
N) starting from 1-(3-bromophenyl)-1-methyl-1H-isoindol-3-amine (Example 90) and 2-
fluoropyridine-3-yl)boronic acid: 'H NMR (DMSO-ds) § 8.27 - 8.20 (m, 1 H), 8.10 - 8.02

10 (m, 1H),7.80-7.73 (m, | H),7.71 (d, /=125 Hz, 1 H), 7.66 - 7.61 (m, 1 H), 7.59 - 7.53
(m, 1 H), 7.50 - 7.35 (m, 5 H), 1.87 (s, 3 H), 1.74 (5, 3 H); MS (BS) m/z 318 [M+1]".

Example 97
I-Isopropyl-1-(3-pyrimidin-5-ylphenyl)-1H-isoindol-3-amine acetate

15
The title compound was prepared as described for Example 78 (Scheme #14, N) starting
from 1~(3-bromophenyl)-1-isopropyl-1H-isoindol-3~amine hydrochloride {Example 89,
Scheme #16, P) (15.0 mg, 0.0410 mmol), 1-(3-bromophenyl)-1-isopropyl-1H-isoindol-3-
amine acetate (Scheme #17, Q) (6.5 mg, 0.0167 mmol) and pyrimidine-5-ylboronic acid

20 (15.9 mg, 0.128 mmol) to give 18.2 mg (81 % yield): "H NMR (DMSO-dg) §9.19 (d, J=
2.14Hz, 1 1), 9.10(d, J=2.14 Hz, 2 H), 8.06 (d,/=,1.23 Hz, 1 H), 7.85 (d, J= 8.58 Hz, 1
H), 773 (t, /=9.19 Hz, 2 H), 7.62 (d, J=7.66 Hz, 1 H), 748 - 7.31 (m, 3 H), 3.02 - 2.91
(w, 1 H), 1.89 (s, 3 H), 0.86 (d, /= 6.74 Hz, 3 H), 0.43 (d, J= 6.43 Hz, 3 H); MS (ES) m/z
329 [M+17.

25



“ Cycl opropyl magnesi um brom de (7.20 nth, 3.60 mmol, 0.5 Min
tetrahydrofuran) was added drop wi se to
N-[(3-bro cyanophenyl)nethylene]-2-nethy|prqg?ﬁ
sul fi nam IEBPE&KHMS?#S N) (1.00 g, 2.57 mmol) in dry t ﬁf%a(gm 6l(Juran
(10 nmL) at room5 tenperature under argon atnosphere. The reaction
was heated to 30 C and stirred for 2. , then cooled to 0 C. The
reacti on was quenched with nethanol (5 nL) and extracted twice with
et hyl acetate. The organi ¢ phases were pool ed, washed (saturated
aqueous amoni um chl ori dg.Rd}fe W@t er), dried over nmagnesium sul fate
and concentrated. Columm chromat ography using gradi ent solution from
di chl oronet hane to dichl oronmethane: 3.5 Mio ammonia in nethanol 97:3
foll owed by preparative DFLC (Col um: Gemi ni C8; Mobile phase: 35 %
acetonitrile in,0.1 Ma acetate/water; Flow 1 nL/mn) afforded
0.108 g (11.% yfiél d) of th@j.tle cogpoyifrd: 111 NVR. (DMBO-c/ 6) 37.72
W 7.62 - 7.5% (m 3 F, 40 -2A35 (m 3 H), 7.25 (t,
.89 (s, 311 1.86°= 31 111), 0.46 - 0.35
(m 2 H), oO. (m“ﬁz‘a *g"““o 09 -f0Jo2J(m T H: M (ES) 15 in/z
327, 329 [ Mt1ll+. “S€hene 16 A%° Schene #5, 110 |sopropyl magnesi um
chloride (1 56 nL, 3.08 mmol, 2 Min tetrahydrofuran) was slowy and
drop w segg ﬁﬂ,]%so
N R3- bronnp e 2- cyanophenyfi net hyl ene] - 2- net hyl propane2- sul fi nam
de ( Schemd-[F5-FNor(iyroding yIDhenyliviamiethylsl Hiisyintlal-3-aimjymtr et tatea@cliehe )
at roon1t%§9%pature under argon atnosphere. The reaction was heated
to 30 C an irred for 3 h and then cooled to 0 C The reaction was
guenched with witer (5 nL) and extracted twice with ethyl acetate.
The organi g~phages wer gy pool ed and washed w th saturated aqueous
anmoni um ¢
hydr ochl ori € agis S
phase was neutr al rd wi th sodi um hydroxi de | o and extracted-tw ce
w th ethyl acetate. The organi c phase was concentrated. Columm

chr omat ognafRbholssititgo OI%)Qrdﬂn@(%zd%rﬁQ | 101r7q{n£s1515n h%ﬂén&k!t@ﬁ&an 9.3 m@ TP nghol)"

chloroformand O |'or of or m sat uiat ed anmonia in

chl or of or ﬁv@teaakiﬂmp}ap@ﬂnhosmneamlbdlpm@m 0 mqu Qz%rmpeﬂa iwfereciaspler imas

made b Q%,ldy&nlgj?t_gqnﬂ 0o r: _amoni um
acet at g/ \R/adﬁg@&f | owed " by %ﬁ%g?tg%&?lg%HgQ%%ﬁﬁﬁm&wgvell ) usi In;

15 acet oniBremppeng)-bmediyyl-g 8-isoindols3taniifid (Farople 80) (B28ang) 0.2TA enmedsandue
was ti 4l OREH: r The
or gaﬁ?{: ptﬁ%se %@%ﬁ@ﬁ%ﬂ%&é@ ﬁﬁﬁﬁ@f@ 2;69%’}’&%%1%1 ﬁ%ﬁg&?ﬁ@ dethand

concent r at@dtionnxtyre wiasheatadds 130 Yok Ve b id mmipymmmlmpmduaccmdd ba

di et hyl t t t
R T
conpound: tdtﬂak1s(tM§he(nﬂdB@phlﬁ¢)pﬁilaﬂwﬂ0X(d3 53ng, 80187 ﬁ&o%eréaddled and7ﬂ192 (d,
J=7.78 Hz
7.64 (t, Jé‘ac‘%o% e“’fs Fﬁazedfo %é(m Cg’ E%mﬁﬁndllsﬁ)qc f‘;r %J@m(%mmﬁowﬁe 501 Hz,

1 H), 8. 1Whendobléd (tambliedthemplrabe (@ midturefwddIitidred 28d phrifidd Bykoluthn J=

6.78 Hz, 3 S). mz 329,331 [M1]l+
chrlg)matograpgy using gradient solution from dlchloromethane to dichloromethane:3.5 M

ammonia in methanol 95:5 and preparative HPLC to give 20.2 mg (20 % vyield) of the title
compound: "H NMR (DMSO-ds) 6 8.74 (t, J=1.76 Hz, 1 H), 8.57 (d, J=2.76 Hz, 1 H),
R.07-799 (m, 1 H),7.90 (1, /J=1.63Hz, 1 H), 7.78 - 7.72 (m, 1 H), 7.69 (dd, J=6.15,

20 1.88Hz 1H),7.62-7.55(m,1H),7.54-7.47 (m, 1 H),743-7.34 (in, 3 H), 1.87 (s, 3
H), 1.76 (s, 3 H); MS (ES) m/z 318 [M+1T".



SChene 17 1- ( 3- Bronopher zy1) - 1-i sopropyl - 1H i soi ndo1- 3- anmi ne
acetate (Schenme #17, Q NH2 Isopropyllithium((0.88 nL, 0.616 tnnol,
0.7 Min pgpheiflegsss drop wise added to N-[(3- 5 PCT/SE2007/000601
br onophenyl ) ( 2- cyanophenyl ) net hyl ene] - 2- net hyl propane- 2- sul f I nam de
(Schenme #5, N) (0.200 g, 0.514 mmol) in tetrahydrofuran (5 nL) at -78
C. The tenperature was allowed to risqiyo -25 C after 2 h of
stirring. The reaction was quenched with water (2 raL) and extracted
with ethyl acetate. The organi c phase was washed (water and brine),
dried oveExampne® um sul fate and concentrated. The residue was

di ssolved in nethanol (5 ni) and to hydrochloric acid (1 nL, 1 Min
di et hyl etin@¥lugeesS'y Xybm'eer%%nyi)ﬂoi’/? -y orppyridingd<yls 1 Erisoinglol3-aninen
tenmperature fomt,18 h and was then concentrated. The residue was
partitioneg~bef ween di chl oronmet hane and sat urat ed aqueous sodi um

bi car bonat'e e _or gani ¢ phase was washed (brine), dried over

magnesi um G and concentrated. Purification by colum

chr omat ogr wv ng gradi ent eluation fromdichl oromethane to 15

di chl or onet hane: 3<.5FM ammoni a i n nmet hanol 90: 10 and pr eparative HPLC
gave 9.0 ng (4. b Vi eI d) of the title conpound: 11 NVMR (CDC13) 5
7.97 (d, J-7%3Hz H, 7.69 (t, J=1.89 Hz, 1. ,767-763

(m 1 H, TheBfites &n@ﬁn& Has g’yn'f@esuzgd f?én'zl (_z—b;(ﬁ%c%ﬂﬂz y?? Hg?l ﬂgorélgynél §f§ 1i—fn
BED)

E;ZL;) 13% ’ (lelédbl-%a@l@z(smemeylpg apdegeribed in B}tan@ &7 (Sehers D}\@ 7 9512 m(
1-(3-Bro e n%%ﬁﬁﬁﬁgﬁﬂgj&s 0:9@(? ?@%ﬁc%%mﬁ%@&% %9'9 %) 7=

N- 53 Br ogﬁpﬂﬁeﬁwﬂﬂ)ﬁ By Ghd pHciiyide, L8 h§8 e8] (&, Ind), ﬁy7r7 pﬁoﬁ?&(mel PS4 4 na
i S 4 20
?L) ecgofe?‘%%oén 318{)'(\;‘} ?Aﬁifag” gé) l%s§57d§q§ (%1 d]{]% $ (%Hégn (

3.08 nunoI}D,MSG(EMMm{zm%[ﬁ\hy]l] .ether) in dry tetrahydrofuran (10 m_) at
-78 C under argon atnosphere. The reaction was stirred for 2 h and

then tHe tenperature was allowed to rise to -25 C. The reacti on was
quenched VExsamphetodr (10 nl) and extracted with ethyl acetate. The

magnesi umiSa PIPE- e oROuRb Rt SaD bt BB Sk SRy et 3-amine
NH,
O N
N P F
O F
7
The title compound was synthesized from 1-(3-bromophenyl)-1-(3-fluoropyridin-4-yl)-1H-
15 isoindol-3-amine (Scheme #12, T) as described in Example 67 (Scheme #10, D) in 69 %
yield using 2-fluoro-3-methoxyphenylboronic acid. "H NMR (DMSO-ds) § 8.26 (4, J=
2.78 Hz, 1 H), 8.14 (4, /=5.05 Hz, 1 H), 7.67 - 7.61 (m, 1 H), 7.55 -~ 7.50 (m, 1 H), 7.34 -
7.28 (m, 2 H), 7.21 - 7.10 (m, 4 ¥I), 7.07 - 6.92 (m, 3 H), 6.77 (br s, 2 H), 6.74 - 6.68 (m, 1
H), 3.65 (s, 3 H); MS (ESI) m/z 428 [M+1]".
20
Example 101
1-(2',6-Difluoro-3'-methoxybiphenyl-3-yl)-1-(3-fluoropyridin-4-yl)-1H-iseindol-3-

amine



jo using gradient solution fromchloroformto chloroform chl orof om
saturated with arrrmm% 0:100 to afford the internedi ate, which was
then diss thanol (25 nlL) and hydrochl oric aci

in diet hqulmez 7}1)9903;/(;15 added. The reaction m xture was s%lﬁsr%ezga”ogmgﬂs
h, and then concentrated. The residue was partitioned between

d| chl oromet hane and saturated aqueousy;godi um bi carbonate. The organic
phases were pool ed, washed (brine), 15 dried over magnesium sul fate
and concentrated. Col um chromat ography using gradient solution from
di chl oronet hape, t o di chl oronmet hane: 3.5 M ammoni a i n nmet hanol 95:5

af f orded g (59 %yield) of the title conpound: I11i NWR

( DVBO- d6) 3 7.68 (in, 1 H, 7.59 - 7.52 (m 3 H, 7.39 - 7.33
(m 3 H, ¢ J=8.03 Hz, 1 11), 6.59 (br s,2 H, 1.66 (s, 3 H);
Ms (ES) maM 3 [ MF1] +. 20 Exanple 91

Y-(3-Am no-1-c pr opyl- 1Hi soi ndol-1-y1) - 5- net hoxybi phenyl - 2- car bon
itrile acetate 133 The title conpound was prepared in 51 %yield as
described for Exanple 78 (Schenme #14, N) starting from

7}# 1g3 g; 0 %ﬂ@é&p&m@%&ﬁ%ﬂ&%& Hokd 28 R9Rb-SnARiRenRR Rl RERorb R G
4- met hoxy4-2D{14-40i5d8-3 anina (sainple-70) 85 desditest abBrapiplent S chemp #Hx @wlt% |l e

S (O, 0 48 oo b S DA g 1159

(dd, J=s 83.65Hz2l B} 8K6,(d,U <15 Hz, UH), (&3 7326 1 EBZ1. 714054 (18.159), 748 -

311) 38 1 (

2o 0ab bECHD 19 M B8 CResR DR 157l 20y g s
1 Cycl opr (BSlmE-448 Nyt T mi di n- 5- yI phenyl) -1Hi soi ndol 3-am ne acetate
NH, The title conmpound was prepared in 85 %yield as described for
Exanpl e 78 (Schene #14, N) starting from
1- (3- br onppiiepe 192 1- cycl opropyl- 1H i soi ndol- 3- ami ne acet ate (Scherre
#15,0) and 5))(r|md|ne5ylboron|c @9 é 13 9(s 1
- 00 pePamipg 1 Tighropyridty 71 ispindgh [ 1bhpny T
2H),764(ddr;1HJ-778 1.25 Hz, H)760-55(m1H) 7.47

-7.37 (m 2.05 - 1.94 (m 1H) 1.87 (s, 3 H, 0.52 - 0.41 (in,
2 H, 0.28 M7 (m 1 H), -0.04-0.05 (m | H; M (ES) ink 327

[ MF1] +. Exaip } 20

31- (3- Am nQ-F=n yl-111-isoindol -1-y1)-5-nmet hoxybi phenyl - 2-carbonitr

ile acetate

The title compound was synthesized from 1-(3-bromophenyl)-1-(3-fluoropyridin-4-y1)-1H-
isoindol-3-amine (Scheme #12, I) as described in Example 77 (Scheme #13, 1) in 37 %
yield. '"H NMR (DMSO-ds) & 8.92 (dd, J=10.74, 2.15 Hz, 2 H), 8.43 (t, J=2.15 Hz, 1 H),

15 8.34(d,J=3.03Hz, 1 H), 8.25(d, J=5.05 Hz, 1 H), 7.80 - 7.72 (m, 2 H), 7.61 - 7.55 (m,
1 H), 7.54 - 7.50 (m, 1 H), 7.45 - 7.39 (m, 2 H), 7.38 - 7.26 (m, 2 H), 7.17 (dd, J= 6.82,
5.05 Hz, 1 H), 6.89 (brs, 2 H); MS (ESI) m/z 406 [M+17".

Example 103
20 1-(2'-Fluoro-5'-methoxybiphenyl-3-yl)-1-pyridin-4-yl-1 H-isoindol-3-amine -



NH,'-.0" The title conpound was prepared in 49 %ield as described
for Exarrple 78 (Scheme #14, N) starting from

1- (3- bronog 3 et hyl - 1Hi soi ndol1- 3- ami ne ( Exanpl

nmet hoxy- 2- (Q%@S tetramet hyl- 1, 3, 2- di oxabor ol an-2-yl) en%%%ﬁklme
NVR_ (DMSO- 25d6) 67.86 (d, J=8.78 Hz, 1 1), 7.77 - 7.71 (m 2 H),
7.66 - 7.62 (m 111), 7.54 - 7.50 (n]lléyD

2007/ 149033PCT/ SE2007/ 000601 114 1 41 -7.35 (m 4 H), 7.12 (dd,
J=8.66,2.64 Hz, 1 H, 7.06 (d, J= 2. 51 Hz, 1 H, 3.89 (s, 311), 1.89
(s, 3 II), 1. 7ﬁh(s 3 H; M5 (ES) ink 354 [ M+1]t Exanple 94 5

1-(3',5" - or obi phei tyl-3-yl)-1-nethyl-1Hi soi ndol-3-am ne

hydr ochl or WH, Cl The title conmpound was prepared as descri bed
for Exanpl ghene #14, N) starting from

1- (3- br onog Z1- et hyl - 1H-i soi ndol- 3-am ne (Exanple 90) (71.4 ng,

gll_cthl or ophenyl ) boronic acid (47.4 ng, 0.249 mmol)

w th the except that the io hydrochl oride was made by di ssol ving
the product irP di'chl oronethane (1 nL) and addi ng hydrochloric acid
(0.71 i, he MhL BorildRhiWhs ﬁFnhféE])zed ﬂ_ﬁﬁ l%QkaHrﬁcﬁ?:Heﬂ%SI & i%-e9/1-i Bisolndbl-and

was then concentrated to afford ng (32 %y of the title

co rrpo u n d 314$M9(0h}m96 F)es @Sg@?e@cﬂl E;gampﬁe (?%Sq]?fme F1¢,)D inf6d4 yield ysing 2y,
1H), 7L 7 2
H) 0?73 é%thgg%phéu%ohﬁw abia( Nﬂ/m gnﬁ%lé? 5 é-sfl) 823 (A H)é77(66

m' 2 ,
( 3 H; M5 (TE)(mi, 33674 - 'BQ@(m,@?IfD [71953-_]7-10 (Exﬁ@ﬂe[)lg@d.}' 10.11, 884Hz 1

- Vet hy1- Tn 3RV EbHiofl x5 R0 Msisok BipheBryani ne acetate NH

15

Example 104
1-(2'-Flnoro-3'-methoxybiphenyl-3-yl)-1-pyridin-4-yl-1H-isoindol-3-amine

10
The title compound was synthesized from 1-(3-bromophenyl)-1-pyridin-4-yl-1H-isoindol-

3-amine (Scheme #9, C) as described in Example 67 Scheme #10, D in 50 % yield using 2-

fluoro-3-methoxyphenyl boronic acid. "H NMR (DMSO-ds) & 8.42 - 8.32 (m, 2 H), 7.78 -

7.67 (m, 2 H), 7.44 - 7.34 (m, 3 H), 7.34 - 7.20 (m, 5 H), 7.15 - 7.02 (m, 2 F), 6.92 - 6.74
15 (m, 3 H),3.78 (s, 3 H); MS (ESI) m/z 410 [M+1]".

Example 105
1-{4-Fluoro-3-(2-fluoropyridin-3-yl)phenyl]-1-pyridin-4-yl-1H-isoindol-3-amine




20 The titl’e conpound was prepared in 89 %yield as described for
Exanpl e 78 (Scheme #14, N) starting from

1-(3- bronw;bqam;,)‘go}g, et hyl-1H-i soi ndol- 3-am ne ( Exanpl ep G928 %00s01
pyrim di ne-5-yl boronic acid with the exception that the product was
purified by col um chromat ography using gradient solution from

di chl oronet hane to di chl oronet hane: 3. 5 amoni a i n nethanol 95:5
before purification by preparative EPL 1H NNR (DVb0-4) 2569.19 (s,
1H, 9.11 (s, 2 1-1), 7.94 (t, J= 1. 76 Hz, 7.82 - 7.77 (m 1

T b N G A %“?%W‘n?q‘%@%@vﬂ%@w—&%

1.90 (s, 3ispipdoli3-going éﬁch@nwll Ribag desyrilied iy ESGIp]¢ GA-3cheme ExQ BphsingdB 5

H3- 2 Fl | t
152 ongiugl - Sl BN 2B 2 i 18 B g5t
Exanpl e 781 H$(ﬂ1@4rm7 9.4, 1), %8&Fﬂﬂﬁ@nj2ﬁ)ﬂ7 55 -7.40 (m, 5 H), 7.35 - 7.25 (m, 3 H),

1-(3-brono indal-3-am ne (Exanple 90) and (2-
flfjoropim %/%[?E@‘%E‘#Dc g R (DI\/BOEGIG;mS 6 oy 8.5
(m 1 H ,810-802(m1|—|) 7.80 - 7.73 (m 1 H), 7.71 (d, J=

1.25 Hz, % gg 7.61 (m 111), 7.59 - 7.53 (m 1 H, 7.50
7.35 (m %x Pled087 (s 3 H), 1.74 (s, 3 H: MS (ES) nilz 318

[ ME1] +.  ExangiBeofdphenyl)-1-(2-methoxypyrimidin-5-yl)-1Hqisoindol-3-amine

| -1 sopropyl -1-(3- -&rly d}n 5- yIBﬁgﬁyl) 1+X?SOIndO| 3-anmi ne acetate
NH2/ 15 The {it})e? conpound was prepared as described for Exanple 78
(Schenme #14, stiarting from

1- (3- br omopher sopropyl- 1H i soi ndol- 3- am ne hydrochl ori de
(Exanpl e 89, § 6, P) (15.0 ng, 0.0410 mol),

1-(3- bronnpheﬁy -1-Y'sopropyl -1 ff-isoindol-3- am ne acetate (Schene
#17, Q (6“§3ng 0. %67 mol ) and pyrimcline-5-ylboronic acid 20

(37,5 T B Bl el o83 B SLE. I RS
, H) % égﬂrﬂaﬂno& yirimidin® 5t {100°Cin 68 %&eldz 1H M (DMS O3} s 8. 53 6 @Hi'997 MZ,

J
i H): 1. 897%(1“;2_59 75% %1@@,%76407—47 ﬁz(m }ﬁibn% 26@4'?% @&3%1@4@39%2
3 H; M5 (ESk 1y 3389, BMHLME (ESHR/2985 5aAA@BAPCT/ SE2007/ 000601 116

15 Example 107
1-[3-(2-Fluoropyridin-3-yl)phenyl] -1-(2—methoxypyrimidin-s-yl)-1H—i§0indol—3-amine

The title compound was synthesized from 1-(3-bromophenyl)-1-(2-methoxypyrimidin-5-
yl)-1H-isoindol-3-amine (Example 106) as described in Example 67 Scheme #10, D in 34

20 % yield using 2-fluoropyridine-3-boronic acid, "H NMR (DMSO-dq) 5 8.47 (s, 2 H), 8.19 -
8.13 (m, 1 H), 8.01-7.91 {m, 1 H), 7.88 - 7.81 (m, 1 H), 7.77(d, J=5.56 Hz, 1 H), 7.52 -
7.48 (m, 1 H), 7.46 - 7.32 {m, 6 H), 6.88 (br s, 2 H), 3.80 (s, 3 H); MS (ESI) m/z 412
IM+17"



Schenme 18 Exanpl e 98

1- 3- (5-Fl uoropyridin-3-yl)phenyl] - 1- net hyl - 1H-i soi ndol- 3- am ne
acetate (Ssbepw/H¥83 R) NH2 S 3-Bronp-5-fl uoropyri di nep128Ez00myppocdi 17
mol ), hexanethylditin (0.24 roL, 1.17 mmol) and

tetraki s(triphenyl phosphi ne) pal | adi um(0) (34.0 ng, 0.0294 mol) were
di ssolved in dry tetrahydrofuran (3 nlpland heated to 130 C for 30
mn in a mcrowave. 1-(3- Bronophenyl)-1-nethyl-1Hi soi ndol-3-am ne
(Exanmpl e 90) (82.5 ng, 0.274 nanol) and 10
tetrakis(tEhmhﬂayMphosphine)palladiun(O) (13.5 ng, 0.0117 mol) were

added and ctlon X

m cr onave. f&% 5’3'@21'@& e@@%ﬁﬂ?@ﬁ%@ﬂﬁﬂ}%&%’”@ﬁver

oxi de (Ag20) (38. #zng, 0.274 nmol ) and

tetrakis(tri ptie phosphi ne) pal | adi um{(0) (13.5 ng, 0.0117 nmmol) were
added and the_rs ion mxture was heated to 130C for 30 min and 150C
for 2 h in a _wrgf O) . 15 When cooled to anbient tenperature the

m xture was '&5 er edzand purified by col unm chromat ography using
gradlent sotgiti™n frlom di chl or omet hane to di chl oronet hane: 3.5 M
ammoni a i n met hanof” 96: 5 and preparative HPLC to give 20.2 nmy (20 %
yield) of the t|t|§\e%npound 1H NVR (DMBO-d6) 8 8.74 (t, J= 1 76 Hz,
1 H, 857 (d, Jr 2.76 07 - 7.90 |,

68 v, ITRyEomgou Wi Sypienphftomn -Gt ei e
H, 7. 62 -yI% lﬁﬂs&ﬁﬂol Q—ahﬂme (Exﬁﬂ?_l‘;e 1(76)%3 désttibeld dTﬂExa:ﬂpIé%’/‘ Scl?enﬁ‘#l() IMin Sﬁ
H, 1.87 (s, 3 H), ﬁ%ES) nz/z 318 B %]

2007/ 14903%9@#%%%&@1‘301%“% MNMVR gOMSO-ds) 8 9.18 s,1H),9 05 (s, 2
142" - Fl uorgy §. 5sr(?tzf1®><yba PRGN Yih; ﬁﬂyb)wlv(s% (. m)oml Arted- ) 7.5MH(d, Soi

mL01- 3-ami n@ The titfe compound was synthesize ro

T (3- br oo RERE | .51 Lot gD A By EhAsST6, b L1 WA GESBUASe

(Schene #1éd h} as described in Exanple 67 (Schene #10, D) in 73 %
2-

yield usin f'l uor o- 5 met hoxyphenyl boronic acid. Ili NVR (DVSO d6) 8
8.45 (dyp 2.78 Hz, 1 , 8.34 (d, J=4.80 Hz, 1 H, 7.88 -7.82 (m 1

H), 7.77 -1, G%eg , 7.54 - 7.46 (m 2 H), 7.45 -7.30 (m 4 H,

7.27 - 7. 1@ H%D 7.04 - 6.85 (m 4 H, 3.76 (s, 3 H; M (ESI)

mz 428 [I\/l=12£~ﬂ?‘luoro—3'-methoxyblphenyl—3-yl)-l-(Z-methoxypyrimidin-s-yl)-1H-isoindol—3-

amine

15 The title compound was synthesized from 1-(3-bromophenyl)-1-(2-methoxypyrimidin-5-
yl)-1H-isoindol-3-amine (Example 106) as described in Example 67 Scheme #10, D in 27
% yield nsing 2-fluoro-3-methoxyphenylboronic acid. "H NMR (DMSO-dg) 3 8.55 (s, 2
H), 7.96 - 7.79 (m, 2 H), 7.58 - 7.43 (m, 3 H), 7.43 - 7.34 (m, 3 H), 7.24 - 7.12 (m, 2 H),
7.08 - 6.83 (m, 3 H), 3.88 (s, 3 H), 3.86 (s, 3 H); MS (BSI) m/z 441 [M+17".

20
Example 110
1-(3-Bromophenyl}-1-(2-ethylpyridin-4-yI)-1H-isoindol-3-amine



-

10 Exanpl e 100

1-(2' - Fluoro-3' -nethorybi phenyl-3-y1l)-1-(3-1luoropyridin-4-yl1)-1F/-is
oi ndol - 3- aWPDrRETNH0E®Y The titl e conmpound was synt hesi zedPGT/EH007/000601
1- (3- bromopheny1) - 1- (3-fl uor opyri di n-4-y1)-1H 15 isoi ndol- 3-am ne
(Schene #12, 1) as described in Exanple 67 (Scheme #10, D) in 69 %
yi el d using 2-fl uoro- 3- et hoxyphenyl b&%ni ¢ acid. | H\M R ( DV6O- d6) 8
8.26 (d, J-- 2.78 Hz, 1 H), 8.14 (d, J=5.05 Hz, 1 H, 7.67- 7.61 (m
1 H, 7.55 -7. Q{(m 1 H, 7.34 - 7.28 (in, 2 H), 7.21 -7.10 (m 4

H, 7.07 - 6.92¢m 3 H, 6.77 (br s, 2 H, 6.74 - 6.68 (m 1 H),
3.65 (s, ;) WB (ESI) mz 428 [M+l]+. 20 Exanple 101

1-(2',6-Di ' - met hoxybi phenyl-3-y1)-1-(3-fluoropyridin-4-yl)-11
7-i soi ndol 118 The title compound was synt hesized from

1- (3- bronoy \4 ophenyl)-1-(3-fluoropyridin4-yl)-1Hi soi ndol-3-am n
e (Exanple 7 asedescri bed in Exanple 67 Schenme #10, Din 25 %yield
usi ng 2-fl uoro-3-net hoxyphenyl boronic acid. 111 N Va (Dvb0O-d6) 8

8.39 (d, %Qﬁtld‘%mpbmhi)waa&yﬁiﬁesﬁﬂd ad 6335{1153& n!rlScheﬁ:LeHD; C Ztaﬁﬁlg'ﬁ?)n? Bbfomo- 1

H),771 -7.64 ( I—Pil 48 - 7. g‘r}’Gll
6.92 (br %ethilﬂyﬂfme G‘YB 35“6’*‘1?300(41%1:% tP %“m%et?bj (@”g QI"PI)’ 44&/@1(1 é/aylP]ﬁk
446 1MF11%g NEXR 538041 834(m,1H) 792 773(m,2H) 759 7.38 (m, 4 H),
5-{343- Am no- 143- I uoro i n- i soi ndol phenyl i n| cotino
L r1 16 NS NEZ7¥, P el hidcama Hond 16 (e Fro il et Hoth 1, 605 (s,
1-(3-bro Qeggy 41 g]:_@iiﬂ henme
#12, 1) gggdesc |{)e‘d7(5|§‘r11i£fi%<lﬂ?rgpw(l% S%H;’)K%j& |%k§%§fr’293?w]@§?
IIINI\/R(DI\/BO46)5892(dd J-1074,215Hz 8.43 (t, J= 2.15

Hz, J=3.03 Hz, 1 H), 8.25 (d, J-505 Hz, 1 H), 7.80
- 7. 72 El‘%ﬁﬁélﬁiij 61 -7.55 (m 1 11), 7.54 - 7.50 (in, 1 H, 7.45 -
7.39 (m 2-(MEthylpB#din-47y1P6-(3-pyrithidip-S-yApiehyDddl-isgind6l-Bamike 05 Hz, 1
H, 6.89 (Ix 8y H; M5 (ESI) mz 406 [ Mrl]+. Exanple 103

\N
>

]

Na N

\
N

10
The title compound was synthesized from 1-(3-bromophenyl)-1-(2-ethylpyridin-4-y1)-1H--
isoindol-3-amine (Example 110) as described in Example 67 Scheme #10, D in 58 % yield
using pyrimidine-5-boromnic acid. "H NMR (DMSO-ds) § 9.11 (s, 1 H), 8.93 (s, 2 H), 8.28
(d,J=5.30Hz, 1 H), 7.86 (dd, /= 6.06, 1.77 Hz, 1 H), 7.80 - 7.68 (m, 1 H), 7.64 - 7.54

15 (m,2H),7.47-736 (m, 4 H),7.19 -7.10 (m, 1 H), 7.07 (dd, /=5.18, 1.64 Hz, 1 H), 6.85
(brs,2 H),2.59(q, J=7.58 Hz, 2 H), 1.08 (t,J=7.58 Hz, 3 H); MS (ESI) m/z 392
[M+1T"

Example 112
20 1-(2-Ethylpyridin-4-yi)-1-{3-(2-fluoropyridin-3-yl)phenyl]-1H-isoindol-3-amine



-

20

1- (2' - Fl uor o- F- met hoxybi pheny1-3-y1)-1-pyridin-4-yl1l-1Thi soi ndol- 3- am

ne WO 20050b48033R3¢T/ SE2007/ 000601 119 The title corrpmmgtgzmoogm

synt hesi zed from 1-(3-bronophenyl)-1-pyridin-4-yl-1Hisoi ndol 3-ani ne

(Schene #9, C) as described in Exanple 67 Scheme #10, Din 66 %yield

usi ng 2- fluoro-3-nethoxyphenyl boronigasacid. 11-1NVR (DVSO d6) 8

8.31 - 8.23 (m 2 H), 7.67 - s7.55 (m 211), 7.34- 7.25 (m 3 H),

7.25 - 7.10 (in, 5 H, 7.01 (dd, = 10.11, 8.84 Hz, 1 H), 6.62 -6.84

(m 4 H, 3.58 P4, 3 H); M5 (ESI) ni/z 410 [ M+13+. Exanple 104

1-(2' - Fl uog ¢ethoxybiphenyl 3-yl)-1-pyridin-4-y1-111-isoi ndol - 3-a

mne NH, |6 Fhestitle conpound was synt hesized from

1- ( 3- br onmoppen pyridin-4-yl-1Hisoi ndol - 3-anmine (Scheme #9, (3

[ j pl e 67 Schene #10, Din 50 %yield using 2-
boronic acid. 1H NVR (DWVb0O-d6) 6 8.42 - 8.32

(m 211), 7.78-{7.%7 (m 2 H), 7.44 - 7.34 (n, 3 H, 7.34 - 7.20 (m

5H, 7.15 -7.02 2 H, 6.92 - 6.74 15 (m 3 H, 3.78 (s, 3 H; M

02+ F1 or oU 8 REGHE N R854 By repogbgeylit 2 40 ot ool
-3-am me NbBnddNBFamine (Example 110) as described in Example 67 Scheme #10, D in 61 % yield
using 2-fluoropyridine-3-boronic acid. 'H NMR (DMSO-ds) § 8.28 (d, J=5.31 ¥z, 1 H),
s 8.20-8.11(m, 1K), 7.98 - 7.89 (m, 1 H), 7.79 - 7.71 (m, 2 H), 7.47 - 7.28 (m, 7 H), 7.15 -
7.10 (m, 1 H), 7.06 (dd, J=5.18, 1.64 Hz, 1 H), 6.83 (br's, 2 H), 2.60 (g, J = 7.58 Hz, 2
H), 1.08 (¢t, = 7.58 Hz, 3 H); MS (BSI) m/z 409 [M+1T",

fluoro-3- nethoxyp‘-n

Example 113
10 1-(3-Bromophenyl)-1-(2-isopropylpyridin-4-y1)-1H-isoindol-3-amine

The title compound was synthesized as described in Scheme #9, C starting from 4-bromo-

2-isopropylpyridine (obtained according to the procedure described in Comins et al, J.

Org. Chem. 4410) in 37 % yield. "H NMR (DMSO-ds) 5 8.38 (d, J= 5.05 Hz, 1 H),7.88 -
s 7.75(m, 2H), 7.55-7.38 (m, 4 H), 7.33 - 7.23 (m, 2 H), 7.17 - 7.12 (m, 1 F), 7.10 (dd, J =

5.31, 1.77 Hz, 1 H), 6.94 (br s, 2H), 3.01 - 2.85 (m, 1 H), 1.16 (d, J=6.82 Iz, 6 H); MS

(EST) m/z 406, 408 [M+1]*.

Example 114
20  1-(2-Isopropylpyridin-4-yl)-1-(3-pyrimidin-5-ylphenyl)-1H-isoindol-3-amine



120 The title conmpound was synthesized from

1- (3-brono-4-fluorophenyl)-1-pyridin-4-yl-1H soi ndol- 3-am ne (Schene
#11, G aswdesevismssl i n Exanpl e 67 Schene #10, D usi ng BET/SE2007/000601
fl uoropyridi ne-3-boronic acid. 1H NVR (DVb0-d6) 5 8.49 - 8.41 (m 2
H, 832 - 827 (m 1H, 804 - 7.95 (m 111), 7.88 -7.79 (m 2 H),
7.55 - 7.40 (m 5H, 7.35 - 7.25 (m 3d4), 6.92 (hr s, 2 1-1); M
(ESI) mz 399 [Mt1l] +. Exanple 106

1- (3-Bronmophenyl) - 1- ( 2- met hoxypyri m di n-5-y1) - 1Hi soi ndol - 3-am ne NH2
10 The title conpbund was synthesi zed as described in Schene #8, A
o E0r ono2- met hoxypyrim di ne at -100C in 66% Yield. 111
&‘ §.51 (s, 211), 7.99 - 7.75 (n, 211), 7.56 - 7.41 (m
33 (m 1 H, 7.26 (t, J=7.83 Hz, 1 H), 6.97 (br s,2
H) , 3 88 (s 3IH S MNE (ESI) mz 395, 397 [Mt1l]+. 15 Exanple 107
1-13-(2-F uB'r pyr| di n- 3-yl ) phenyl] -1- (2- met hoxypyrimdin-5-y1)-1/3-is
oi ndol - 3- am ne “ Tihe title compound was synthesized from

1-(3- brom)phenyl)NQ;I\(Z nmet hoxypyrim di n-5- y1)-1Hi soi ndol- 3-ani ne
(Exanpl e 106) as described in Exanple 67 Schene #10, Din 34 20 %

yi el d usi nghetifld cosmopyd wai sprathssizedfom b- (hhﬂomophdﬂymWRZ(lm}iBﬁyydﬁhdﬁ A3y T7

( S 2 H, 77%%[(11;?0113@?%%@%&1@ %ﬁg}lﬁfgéﬁcﬂb% ?EHQIC %‘}é&hem?%ig D Zn%é( "

(1 |2 2 E)e(s H) | y8ld8inglpyrisidii3poroBic @€id( E] NRBIRHDMMB B3 )1 (sn1 H),413 (5,1 +.
ampl g

12 Mot hoka By S D) 790 2330 TN Rl e gy L6 T- S -
am ne NH2 7119e7BB(:h,e4HQWﬂGqu11V@§IEHbm beﬁidZB-dSBﬂolﬂ?Hz 1H),6.86 (brs, 2

1- (3-brono 2- [ 1)-1H-i soi ndpl- 3-am ne
(E§<arrpl e 1%3% )?déél}lgﬁd{]ﬁﬁ/& M’@g}%&éﬁés T4 %Mﬂ@ﬁ % vyi el d
usi ng pyrlmdl ne 5- boronlc aC|d 11INVR (DVSO-d6) 5 9.18 (s, 1 H),

9. 05 (s, "2 igs H, 7.98 - 811 (m 1 H, 7.79 - 7.8 (m 1
H, 7.70 E#'?Plel H, 7.67 (d, J = 7.58 Hz, 1 H), 7.41 -7.57 (m
g'(- ;erl ga ?81-([3-{2-F]u0?oﬂ3‘)1du33-§i)ﬁﬁenyﬁ ﬂ}lsﬁﬁof)ﬁﬂﬁdlhm(ylf’ 7.k dfidd1-andhe
1-(2'-Fluoro:T-
i soi ndol - 3- i N

e hoxybi pheny1-3-y1)-1-(2-nmet hoxypyrimdin-5-y1)-1/1-

The title compound was synthesized from 1-(3-bromophenyl)-1-(2-isopropylpyridin-4-y1)-
1 H-isoindol-3-amine (Example 113) as described in Example 67 Scheme #10, D in 42 %
yield using 2-fluoropyridine-3-boronic acid. 'H NMR (DMSO-ds) & 8.29 (d, J= 5.30 Hz, 1

15 H),8.19-8.11(m, 1 H),7.97-7.90 (m, 1 H), 7.82 - 7.70 (m, 2 H), 7.49 - 7.27 (m, 7 H),
7.18 -7.11 (m, 1 H), 7.05 (dd, /= 5.31, 1.77 Hz, 1 H), 6.84 (brs, 2 H), 2.93 - 2.77 (m, 1
H), 1.08 (d, /= 6.82 Hz, 6 H); MS (ESI) m/z 423 [M+17".

hExample 116
20 1-(3-Bromophenyl)-1-(2-fluoropyridin-4-yl)-1H-isoindol-3-amine



15 The title conpound was “synt hesi zed from
1- (3-bronmophenyl) - 1- ( 2- met hoxypyri nai di n-5- y1)-1Hi soi ndol- 3-am ne
(Exanpl e , cribed in Exanple 67 Schene #10, D | % yi el d
usi ng 2- fﬁ%g 8%§5%§?hoxyphenylboronie acid. Il NWR (DNé%g§§%O%%%&§g
(s, 2 H, 7.96 - 7.79 (m 2 11), 7.58 -7.43 (in, 311), 7.43 -7.34 (m
3 H, 724 - 7.12 (m 2H, 7.08 - 683 (m 3 H, 3.88 (s, 3 H, 3.86
(s, 311); Ms (ESI) Ink 441 [Mm1]+. 20 anple 110
1- (3-Bronmophenyl) - 142- et hyl pyri di n-4-y1) - 1H i soi ndol - 3-am ne WO
2007/ 149033PCT{ygE2007/ 000601 122 The title conpound was synthesized
as descri beg Scheme #9, C starting from 4-brono2-ethyl pyridine

: bcording to Comins et al, J. Og. Chem 4410) in 45 %
BO-d6) 5 8.41 -8.34 (m 1 H, 7.92 - 7.73 (in, 2

H, 7.59 -(7338l(ih, 4 H, 7.33- 7.23 (m 2 H. 7.18 - 7.13 (in, 1
H, 7.10 (Mo J 18, 1.64 Hz, 1 H), 6.95 (br 5,2 H), 2.68 (q, J=
7.58 Hz, 2 Hj, 1Bi6 (t, J= 7.58 Hz, 311): MS (ESI) rri/z 392, 394
[ Mt1r .

(2 &t E‘ﬂ%{fﬂe&fﬂmwﬂ% FoResipsd s eaibed i ShRun Y C YRS SO Oan n
e NH, "N Nihol6pytinet TH N @MIB0N]) 3895 & oettets Bed Hy o8 - 7.78 (m, 2 H),

L o omglenl i g S g A e seRl e an e Lo

pyri m di ngga3horonic acid. NVR (DMBO-d6) 8 9.11 (s, 1 H), 8.93 (s, 2
H, 8.28 (d, ' J- 5.30 Hz, 111), 7.86 (dd, J=6.06, 1.77 Hz, 1 H), 7.80
- 7.68(m 1 H, 7.64 - 7.54is(m 2 H, 7.47 - 7.36 (m 4 H, 7.19 -
7.10 (m Elmlﬂlezlrp7(dd J-518 1.64 Hz, 1 H), 685(br s,2 H),
259 (q, J= 7 58 (t, J= 7.58 Hz, 3 H): NS (ES) miz
392 [ M+ 1]1F(2-Bugmﬂy§1dyg-2- @‘l [3 (2—ﬂu0ropyndm-?:—yl)phenyl] isoindol-3-amine

1- (2- Et hyl pyrigh,n-4-y1)-143-(2-fl uoropyridi n-3-yl) phenyl] - 11bi soi ndol
- 3-am ne 'tltle conmpound was synt hesi zed from

1-(3-bro -1-(2-ethyl pyridin-4-yl)-1H soi ndol- 3-am ne (Exanple
110) as de in Exanple 67 Schene #10, Din 61 %yield using

2-fl uoropy¥i -boronic acid. IHNMR (DMVMBO-d6) 8 8.28 (d, J=5.31
HZ,lH), F

10 The title compound was synthesized from 1-(3-bromophenyl)-1-(2-fluoropyridin-4-yl)-1H-
isoindol-3-amine (Example 116) as described in Example 67 Scheme #10, D in 19 % yield
using 2-fluoropyridine-3-boronic acid. "H NMR (DMSO-dg) 5 8.26 - 8.19 (m, 1 H), 8.15
{d, J=5.31Hz, 1 H), 8.08 - 7.99 (m, 1 H), 7.95 - 7.79 (m, 2 H), 7.59 - 7.38 (m, 7 H), 7.37
-7.30 (m, 1 H), 7.18 - 6.82 (m, 3 H); MS (ES) m/z 399 [M+1]%.

15
Example 118
1-(3-Bromophenyl)-1-(2-methoxypyridin-4-yl)-1H-isoindo}-3-amine

The title compound was obtained as a side-product in the synthesis of 1-(3-bromophenyl)-
20  1-(2-fluoropyridin-4-yl)-1H-isoindol-3-amine (Example 116). "H NMR. (DMSO-dg) & 8.12



58.20 - 8.11 (m 1 H, 7.98 - 7.89 (m 1 H, 7.79 - 7.7 (m 2 H),
7.47 -7.28 (m 7 11), 7.15 - 7.10 (m 1 H), 7.06 (dd, J= 5.18, 1 64
Hz, 1 H, , , 2 H, 2.60 (gq, J= 7.58 Hz, 2 H), =
7.58 Hz, 3‘%)%"@“(%&) Mk 409 [Mr1] +. Exanple 113 Fefikhlmoondis
101, - (3- Bronmophenyl) - 1- ( 2-i sopropyl pyri di n-4-y1)-1Hi soi ndol - 3- am ne
NH, The title conmpound was synt hesi zeg% s described in Schene #9, C
starting from 4-brono- 2-isopropyl pyri e (obtained according to the
procedure described in Comns et al, J. Og. Chem 4410) in 37%

ield. I1li = d 8 e D 1 7 - 157,75
(2 1y, 7o A 0l 3 A6 756Gy, a5 =70 3 B0 s o
H, 7.10 (¢o,3H)565434,1 H), 780 tdz3 H), My (ES) B 10ar3%,[Ri+4H),, 3.01 - 2.85
(m 1 H, 1.16 (d, J=6.82 Hz, 6 H; M (BSI) Ink 406, 408 [ M+1] +.
Exanmpl e 114
201- ( 2- | sogkappleny?i di n-4-y1)-1-(3-pyri m di n-5-yl phenyl) -1/ 3-i soi ndol

-3-am ne 4 e tit]e coppound was synthesized from i

12 (5" br bk iesenssiofs S SPBRYI G Domathassmy it ey od isainobs aminge
(Exanpl e 113) agHgescri bed in Exanple 67 Scheme #10, Din 58 %yield
usi ng pyri mrag-5-boronic acid. 1HNVR (DVBO-d6) 8 9.11 (s, 1 H)

8.93 (s, 2 $%8.30 (d, J= 5.30 Hz, 1 H), 7.90 - 7.82 (m 1 H), 7.81
-7.69 (m 1 5§ - 7.53 (m 2 H), 7.49 - 7.33 (m 4 H), 7.17 -
7.11 (m 1 (dd, J=5.31, 1.77 Hz, 1 H), 6.86 (Ins, 2 H),
2.97 - 2.75" ,-1.08 (d, J=6.82 Hz, 6 H); M5 (ESI) ntz 406

[ Mr1] +. ExanpPe o
1-[ 3-(2- Fl uor opyr&gdiNn- 3-yl ) pheny1] - 1- (2-i sopropyl pyridin-4-yl1)-1H i so
i ndol - 3-am ne

The title compound was synthesized from 1-(3-bromophenyl)-1-(2-methoxypyridin-4-yI)-

1H-isoindol-3-amine (Example 118) as described in Example 67 Scheme #10, D in 23 %
yield using 2-fluoropyridine-3-boronic acid. "H NMR, (DMSO-ds) 8 8.20 - 8.26 (m, 1 H),

1o 7.97-8.09 (m,2H),7.75-7.92 (m, 2 H), 7.37 - 7.58 (m, 7 H), 6.78 - 7.10 (m, 3 H), 6.67
(s, 1 H), 3.79 (s, 3 H); MS (BSI) m/z 411 [M+1]".

Example 120
1-(3-Bromophenyl)-1-(2-chloropyridin-4-yl)-1H-isoindol-3~-amine

15
The title compound was synthesized as described in Scheme #9, C starting from 2-chloro-~

4-jodopyridine in 85% yield. "H NMR (DMSO-ds) § 8.37 - 8.28 (m, 1 H),791-779 (n, 2
H), 7.59 - 7.43 (m, 4 H), 7.39 - 7.23 (m, 4 H), 7.04 (br 5, 2 H); MS (ESI) m/z 398, 400
M+17".

20
Example 121
1-(2-Chloropyridin-4-yl)-1-[3-(2-fluoropyridin-3-yI)phenyl]-1 H-isoindol-3-amine



NH, The title conpound was synt”hesi zed from

1- (3- bromopheny1) - 1- (2-i sopropyl pyri din-4-yl)- 1Hi soi ndol- 3-am ne
(Exanpl e cribed in Exanple 67 Schene #10, D vl d
usi ng 2- flﬁo%?(g@ gﬁ?ne 3-boronic acid. 111 NVR (DVb0O-d ’gﬁég%”z%‘%?"gi
J- 530 Hz, 1 15 H), 8.19 - 811 (m 1 H, 7.97 - 790 (m 1 H, 7.82
- 7.70(m 2 H, 7.49 - 7.27 (m 7 H1277.18 -7.11 (m 1 H, 7.05 (dd,
J=5.31, 1.77 Hz, 1 H), 6.84 (br s, 2 H, 2.93 - 2.77 (m 1 H), 1.08
(d, J =6.82 Hz, 6 H; M (EST) mlz 423 [M1]+. 'Exanple 116 20

1( 3- Bronopheny®y,- 1- (2-fl uor opyri di n-4-y1) - 1Hi soi ndol- 3-am ne WO

synt hesi z escribed in Schene #9, C starting from

4- br ono2- f jdine. 11.1NWVR (DW50O-d6) & 8.15 (d, J= 5.05 Hz, 1
H, 7.98 -Y. 2 Fl), 7.58 - 7.38 (m 411), 7.37 - 7.22 (m 3 H),
7.10 - 6.9 | ; M5 (ESI) nilz 382, 384 5 [ M1]4. Exanple 117

1- (2- Fl uor opyri {n n 4-y1)-143- (2-fluoropyridin-3-yhphenyl] - 1Hi soi ndol
-3-amine NH, ioFh title conmpound was synt hesized from

(o SRR gt s s RS it a R SR e A -,
gs |1 gg( r2n fllsd\iﬁcﬂ(ﬂ-ﬁymlﬂt (Eaca&pteaaoms@embeﬂ inTHAaidve. 67 (Sohnea- #il@) DE'm 85 %6y1e1$ o
- 7.79 (rﬁsnﬁl?ﬂluor% me~37b°§%mf ?ﬁld Fﬁm%%&) %éd‘ 3<72| ?‘1‘% '

6.82 (m S2H) 8.19/bn (15, B.0822/0p (ﬁ?EH[)M*QG]-ﬂ 81 &, Brampbe- 1.38(1:11 9H),7 01
1-(3- Brom)phenﬁ)lhl %)mrr/g%%oﬁ%ﬂ/;l din-4-yl)-1H i soi ndol-3-amne NH2 O

Example 122
1-(2-Chloropyridin-4-yl)-1-(3-pyrimidin-5-yiphenyl)-1H-isoindol-3-amine

10
The title compound was synthesized from 1-(3-bromophenyl)-1-(2-chioropyridin-4-y1)-1H-

isoindol-3-amine (Example 120) as described in Example 67 Scheme #10, D in 51 % yield
using pyrimidine-5-boronic acid. 'H NMR (DMSO-dg) §9.18 (5, 1 H), 9.04 (5, 2 H), 8.31
(d, J=530Hz, 1 H), 8.06 - 7.94 (m, 1 H), 7.89 - 7.81 (m, 1 H), 7.72 - 7.65 (m, 2 H), 7.57

15 ~7.45 (m,4H), 7.38 (dd, /= 5.31, 1.52 Hz, 1 H), 7.36 - 7.33 (m, 1 H), 7.01 (br s, 2 H);
MS (ESI) m/z 398 IM+17".

Example 123
1-(3-Bromophenyl)-1-(5-flucropyridin-3-yI)-1H-isoindol-3-amine



WO 2007/ 149033PCT/ SE2007/ 000601 126 -8.00 (m 1 H), 7.91 -7.72 (m 2
H, 7.61 -7.36 (m 311), 7.35 - 7.20 (m 311), 7.05 - 6.80 (m 3 H,
6.64 (s IybbhyurioB (5. 3 H: M5 (BSI) nib. 394, 396 [idusooretiip! ©
143- ( 2- Fl uor opyri di n- 3-yl ) phenyl1] - 1- ( 2- met hoxypyri di n-4-y1)-111-isoin
dol -3-amine NH2 The title conpound waggsynthesized from

1- (3- bromopheny1) - 1- (2- met hoxypyri di n-4-y1) - 1H i soi ndol- 3- am ne
(Exanpl e 118) as described in Exanple 67 Scheme #10, Din 23 %yield

W, di ne- 3-boronic acid. Ili NML2. (Dvb0-d6) 5 8.20 -
§07.97 - 809 (m 2 H, 7.75 - 7.92 (m 211), 7.37

.78 -7.10 (m 3 H, 6.67 (s, 1 H, 3.79 (s, 3 H; M
A F%. Exanpl e 120

1- ( 3- Br onop ep 1) (2-chl oropyridin-4-yl1)-1H 1 soi ndol - 3-am ne NH2 ci
The title conpoundl was synt hesi zed as described in Schene #9, C
starting fromF2- chfor 04- i odopyri di ne |n 85%vyield 111 NI\/R ( DVbO- d6)

5 8.37 - 7.79 2.11), 7.59 -7.43
7.39 - ?%‘(er Cﬂlf’f?l;?dﬂaémth?s@d 88 ‘hfcﬂh%“( Fie #9.C sarting ﬂf@@ 3[1%1]';3%
127 The t $-fherofRTHRGUR %?&1&9 I mot&g?ms 52 -8.38 (m, 2H), 7.95-7.79 (m,

1-(3-brono naél) yridin y1) - 1H soi ndol- 3-

(Exanpl e 1 H; c?e@c(m B M&&%ﬁné I®77§éh8ﬁé(m1bH)|501r(b%2@®yM§| d
usi ng 25fI¢qu)qp/yggg|3@.¢ﬂ@+ﬂ@rom c acid. 111 NMR (DwWsO-d6) 6 .8.32 (d,
J=5 31 Hz, 1), 75827 -78.19 (in, 1 11), 8.08 - 7.99 (in, 1 H),
796-781(m 2 H, 7.61 -7.31 (in, 9 H, 7.01 (br s,2 H; M

(ESI) 70/ z gdfnhiidd +

1-(5-Fluoropyridin-3-y1)-1-[3-(2-fluoropyridin-3-yl)phenylj-LH-isoindol-3-amine

o The title compound was synthesized from 1-(3-bromophenyl)-1-(5-fluoropyridin-3~y1)-1H-
isoindol-3-amine (Example 123) as described in Example 67 Scheme #10, D in 26 % vield
using 2-fluoropyridine-3-boronic acid. 'H NMR (DMSO-ds) 8 8.35 - 8.45 (m, 2 H), 8.12 -
8.21 (1, 1 H), 7.92 - 8.01 (m, 1 H), 7.83 - 7.90 (m, 1 H), 7.73 - 7.82 (m, 1 H), 7.33 - 7.56
(m, 8 H), 6.91 (br s, 2 H); MS (ESD m/z 399 [M+17"..

15

Example 125
1-(5-Fluoropyridin-3-y1)-1-(3-pyrimidin-5-ylphenyl)-1H-isoind ol-3-amine




-~

Exanpl e 122
1- (2-Chl oropyridin-4-y1)-1-(3-pyrimdin-5-yl phenyl)-11/4soi ndol - 3- am
ne N N 10 conpound was synt hesi zed from

1-(3- brom%p:23§/+§4blf%3(2 chl oropyri di n-4-y1) - 1H soi ndol- SPCTISEZOWGOOGOI
(Exanpl e 120) as described in Exanple 67 Scheme #10, Din 51 %yield
usi ng pyrimdine-5-boronic acid. 1HN DMSO-d6) 5 9.18 (s, 1 H),
9.04 (s, 2 H, 8.31 (d, J=5.30 Hz, 1 , 8.06 - 7.94 (m 1 H), 7.89
- 7.81 (in, 111), 7.72 - 7.65 (in, 2 H, 7.57 15-7.45 (m 411), 7.38
(dd, J= 5.3 133 1 $fin ok
(e 2 5 Bk 83955% Jﬂ %(th%lﬁé@ﬁf}ﬁlé -@rbtapherty i (5 fulbpdRfin-SyD- 12
1- ( 3- Br onvigtiadnlHyanting @:xramgbrlrs@»aslddmbei in Erathple|6§ Silmahod #18; Brin % }éd

e e

3- br ono5- f{Lulor bFY Elizdl H 8i45 (80% %53 Hd, 1 HISNERS(ORNED! ©6)7.50 -87.80(m, 1&{)38

M2 P28 P B g e s B8 0 268w Byl e 07

[I\/Hr1]+ Exampl e 124

1- (5-Fl uorﬁgg{ll dlﬂ%S y1l)-1-13-(2-fluoropyriditt-3-yl)phenyll-111-i soi
ndol - 3- am- title conpound was synthesized from

1- ( 3- br onmop{EBcho-A-MuerdPheR¥IRRN A ntbitkixd-3sh b thHIFheRd1

(Exanpl e 12%};)3 as %E‘SCI‘I bﬂedﬂﬂ1 éIéxarrpllﬂjég'G? Sc%?#e%j;ggkﬁé?ﬁdpgﬁkn& el d
usi ng 2-fl uorqpyridene-3-boronic acid. 1H NIVIR (DM30-d6) 5 8.35 -
8.45 (in, 213,}2 - 8.21 (in, 1 H, 7.92 - 8.01 (in, 1 H), 7.83
-7.90 (m 1 F 7/3.-7.82 (in, 1 H, 7.33 -7.56 (m 8 H), 6.91 (br
s, 2 H,; M/ 399 [MFI]t 15 Exanple 125

b- 1- (3- pyri mdi n-5-yl phenyl) - 1Hi soi ndol - 3- am

16 A solution of 4-bromo-1-methoxy-2-methylbenzene (1.21 g, 6.0 mmol} in diethyl ether (10
ml) was added dropwise to magnesium (0.22 g, 9.0 mmol) and iodine. The resulting
mixture was heated to reflux for 2h and was then allowed to cool to room temperature. The
prepared reagent was added to a sotution of N-((3-bromo-4-fluorophenyl)(2-
cyanophenyl)methylene)-2-methylpropane-2-sulfinamide (Scheme #11 F, 0.82 g, 2.0

15 mmol) in tetrahydrofuran (20 mL) at 0°. The mixture was stirred at 0°C for 1h and then
quenched by addition of saturated aqueous ammonium chloride. The reaction mixture was
partitioned between water and ethyl acetate, the organic phase was dried over magnesium
sulfate and evaporated. The residue was dissolved in methanol (20 mL) and was treated
with hydrochloric acid (2M in diethyl ether, 2 mL) overnight. The solvent was evaporated

20 and the residue was partitioned between saturated aqueous sodium bicarbonate and
chloroform, the organic phase was dried over magnesium sulfate and evaporated:
Purification by flash chromatography using chloroform:methanol (9:1) afforded 0.53 g
(63% yield) of the title compound. "H NMR (DMSO-ds) § 7.90 - 7.74 (m, 1 H), 7.74 - 7.67
(m, 1 H), 7.59 - 7.42 (m, 3 H), 7.35-7.21 (m, 2 H), 7.12 - 7.00 (m, 2 H), 6.97 - 6.71 (m, 3

25 H),3.74 (s, 3 H), 2.06 (5, 3 H); MS (BST) m/z 425, 427 [M+17".



WO 2007/ 149033PCT/ SE2007/ 000601 129 The title conpound was

synt hesi zed from .

1- ( 3- br onowbenyskeoks (5- f | uor opyri di n- 3-y1) - 1H soi ndol- 3p@NtEPe07/000601
(Exanpl e 123) as described in Exanple 67 Schenme #10, Din 41 %yield
usi ng pyrimdine-5-boronic acid. Il NVR (DVSO-d5) 5 9.18 (s, 1 H),
9.04 (s, 2 H, 8.49 (t, J=1.77 Hz, 113), 8.45 (d, J= 2.53 Hz, 1 H),
8.08 - 8.02 (in, 1 H, 7.90 - 7.80 (m 1 H, 7.74 - 7.64 (m 2 H),
7.62 - 7.43 (in, 5 H, 6.98 (br s,2 H; M (EST) 771/ Z 382 [ Mt1] +.
Exanpl e 1Xxample 127

a- am ne. et SPUTRI s e TR e o E DR HbehddE
(1.21 g, Gufimemmol ) in diethyl ether (10 nL) was added dropw se to

magnesi um (0. 22 g,,,9.0 mmol) and iodine. The resulting m xture was
heated to reflux for 2h and was then allowed to cool to room

terrperature. Ay epared reagent was added to a solution of

N4( 3- br onp- 4> {op

cyanophenyl) y| - 2- met hyl propane- 2-sul fi nam de (Schene #11 F,
0.82 g, 2.0 7 F tetrahydrofuran (20 nL) at 00. The m xture
was stirredCat Y0C fgr | h and then quenched by addition of saturated
aqueous ammoni um ¢ Tolli de. The reaction m xture was partitioned

bet ween water and %ﬁhyl acetate, the organic phase was dried over
magnesi um.sul.fat e and. evapor.ated. . Th si due was di ssqlved jn
Tothandi " (38 i S aion 6 BRER Gt G & P erEeR T PEbeRD O (Rt 3-

di et hyl etofiylphnyi)-) HAvesdbl-g RinineTiiRafslk V1 26)tas VESBIGAR Bxahed 62 OciRpd t he
resi due w%i artjti o?ﬁig bet ween sat urated aqueous sodi um bi car bonat e
and chl or & &2 ivé Y usmerypnadiac-videroars asdl & BMEEMES dand 207 fsat e
and evaporms! £ (dPyHilfdeas, pan, ye L85 M Srprasagr i 7.

chl or of or mr}gmat h%dr’::ol (9:1 gpf ordedeob%s (qg%%gg?g%?i%’f@hg 1tll IIIl’e1
conpound. HH-VRE-P 6885 6544, 3 iy, 3748 @A Hh 1190 (5, 2 10aMS @SBt m 1
H, 7.59 -425?&21]g_m 3 H, 735 - 7.21 (m 2H, 7.12 - 7.00 (m 2 H),
6.97 - 6.71 (m 25 H, 3.74 (s, 3 H, 2.06 (s, 3 H; M (ESI) ink
425, 427 uskbir. 130 Exanple 127

1- (4- Fl uorQ- 3- jom di n-5-yl phenyl) - 1- (4- met hoxy- 3- net hyl pheny1) - 1H- i
soi ndol -S-ﬂgﬁfg%ﬁsme title conpound was synthesized from

1- ( 3- br omd-4-¥tharorozhibuny Op dridid-3rxjphenylt-B(4-methoxy-3-methylphenyl)-1LH-

met hyl phegy(g)@;}rgi sqi ndol - 3-am ne (Exanple 126) as described in

Exanpl e 6 0 "?ﬁ? ®, Din 41 % yield using pyriraidi ne-5-boronic
acid. 111NVR (DMBEHAE) 5 9.07 (s, 1 H, 8.78 .(d, .1=1.26 Hz, 2 H),
7.76 - 7.61 (1 Hy, 7.43 -7.24 (m 411), 7.22 - 7.11 (m 1 H, 7.01
- 6.90 (m 2 . 6.54 (m 311), 3.58 (s, 3 H, 1.92 (s, 3 H;
M5 (BSI) mz 1] +.

=0

15
The title compound was synthesized from 1-(3-bromo-4-fluorophenyl)-1-(4-methoxy-3-
methylphenyl)-1H-isoindol-3-amine (Example 126) as described in Example 67 Scheme
#10, D in 5 % yield using 2-flucropyridine-3-boronic acid. 'H NMR (DMSO-dg) & 8.54 -
8.46 (m, 1 H), 8.22 - 8.15 (m, 1 H), 8.05 - 7.84 (m, 2 H), 7.76 - 7.55 (m, 5 H), 7.53 - 7.41
20 (m, 1H),732-7.23 (m, 2 H), 7.08 - 6.78 (m, 3 H), 3.93 (5, 3 H), 2.27 (s, 3 H); MS (ESI)
mfz 442 [M+1T,



-~

Exanpl e 128

144- Fl uor o- 3- (2-fl uoropyri di n- 3- Apheny11- 1- (4- met hoxy- 3- et hyl pheny1)
-1/1- isoiReShgAusdzne |S The title conpound was syntfesézesd@m
1- (3-brono-4-fl uorophenyl) - 1-(4- et hoxy- 3-

met hyl phenyl) - 1Hi soi ndol - 3-am ne (Exanple 126) as described in

Exanpl e 67 Schene #10, Din 5 %yield 13 ng
2-fluoropyridine-3-boronic acid. 111 NVR (DVb0O-d6) 5 8.54 - 8.46 (m
1H, 822- 815 (m 1 H, 805-7.84 (m 2 11), 7.76 - 7.55 (m
5F1), 7.53 -7.41 20(b, 1 H, 7.32 - 7.23 (m 211), 7.08 - 6.78 (m
311), 3.93 (s, 3 H, 2.27 (s, 311); Ms (BSI) ntz 442 [ M1l]+. 131
Schene 18 Exanple 129

6- Chl oro- 1- pyridi n-4-y1-1-(3-pyrimdin-5-yl phenyl)-1/7"-isoi ndol - 3-am
i ne (Schene #18, U) N 132 The t%thl Cfglwpound was synt hesized from
1- (3- bromophenyl) - 6-chl oro-1-pyri di -ﬁ?%?l- Hi soi ndol-3-am ne (Schene
#18 T) as described in Exanple 67 Schenme #10, Din 61 %yvyield using
pyri m di ne-ﬁ;bororq)j.ﬁrﬁcghgcl 1H NVR (DMBO-d6) 6 9.96 (s, 1. 11)y 8._93

(s, 2 H, 8n7 - 8,44 ;1 H) N8.37- 8.33 ( MEN2 ey, (di g<,-
1.01 Hz, 211, B7r.5?§ - 7. (m 2THQ TIOED), N~
B
5 T e |
01)‘\(3"3r reflux
Cl cl Cl Br
R S
R ‘ 2) Hol
N Br
N

Example 129
6-Chloro-1-pyridin-4-yl-1-(3-pyrimidin-5-ylphenyl)-1H-isoindol-3-amine (Scheme
#18,U)

10



5 7A3 -7.33 (m 211), 7.24 - 7.19 (m 211), 7.062 (br s,2 H; M (EST)
I nk 398 1M+11+.

1- ( 3- Br onogpedydusinshl oro- 1- pyri di n-4-yl1- 1Hi soi ndol- 3- ﬁﬁ,gkzggi,mooﬁm
acetate (Schene #18, NH2 C 10 tert-Butyllithium (1.7 Min
pentane, 2.20 nlL, 3.72 mml) was added to tetrahydrofuran (15 nl,) at
-105C under argon atnosphere. 4-1odopgeidine in tetrahydrofuran (5
m.) was added over 10 m nutes.

N-[ (1E) - ( 3- Bromophenyl ) (5- chl or o- 2- cyanophenyl ) et hyl ene] - 2-

met hyl pr Onﬁnﬁ}eZeiﬁpd)ﬂnﬂmﬁmhe(sﬁedlﬁma 1#(1&:@0;%1?33}96@1011) Bpymiméiy}-1n

t et rahydr,of,u to,r red
for 1. on et H30e s craneis PR SR arephr IovER &% oved
t odsl ﬁvvl Yyiéld %Qn@@ynrﬁlﬁﬁeémtﬂoﬂifmd I:]H INMREDMISENGH 8 Q. O&(s n Hya8.63 (s( EH);L) .
and the reaction mxture was_further cte
with et hyd4acetbin ! Bhé33 Wgéﬁ.@@ %grg( regﬂﬁﬁzgﬁ?a%h% ’rl ne
and concepdy af §fiam Be), 04l due pesHyli7eqbve d HMSEERD Ao 398ybl) ., and
hydr ochl ori c am%nm Min di et(hy Hgt he:‘:(b 2 n}1I_) was 2dded at room

t enper at ur e under argon at nosphere. The mxture was stirred_ over 20
weekend, I-feBroronkemib baahiero-IvedpekyldiiEispidolphrming bestrie Echesn™ S,

sat ur at ed aqueous sodi um bi carbonate and di chl or onet hane. The organic
| ayers vvet)e pool ed, washed with brine, dried over nagnesium sul fate

and concentrate.‘"'zPurl fication by preparative HPLC afforded 0.249 g
i Yhe title conpound. 1H NVR (DMSO-d6) 8 8.46 (d,

J=6.02 Hz 928(d, J=1.51 Hz, 1 H), 7.82 (d, J=8.03 Hz, 1 H),
7.57 (dd, 6 2.5Hz, 1 H), 7.52 - 7.40 (m 2 H), 7.36 - 7.22
(m 411), ., 2 H, 1.90 (s, 1 H; M (ES) rti/z 398, 400,

ﬁfi( |[ gHE fqr tﬁ%‘&ﬁ@h% 7 Ve AR B2 30 Ba AdH RO A TR ATBY RN pr op

ane- 2-  suf1k i3t QQS(CSEﬂlﬂfTﬁgﬁi&mo el 4-T6dopyirididyin tgahdrofth R infd§ wai M
in tetrahydrofuran, 7.07 mmol ) was_ adde

T ombenried ovir SRS AD B OB ch £ Ry opheny mshylencl-2rr |

at room  methyipropane-2-sulfinamide (Scheme #18 §, 0.789 g, 1.86 mmol) in tetrahydrofuran (5

ml) was added drop wise. The mixture was stirred for 1.5h at approximately -90°C, then

15 the temperature was allowed to slowly rise to -65°C. The reaction was quenched with
water (4 mL) and the reaction mixture was further diluted with water and extracted with:
ethyl acetate. The organic layers were pooled, washed with brine and concentrated. The
residue was dissolved in methanol (15 mL), and hydl'ochloﬁc acid (1 M in diethyl ether, 2
mL) was added at room temperature under argon atmosphere. The mixture was stirred over

20 weekend, then concentrated. The residue was partitioned between saturated aqueous
sodium bicarbonate and dichloromethane. The organic layers were pooled, washed with
brine, dried over magnesium sulfate and concentrated. Purification by preparative HPLC
afforded 0.249 g (29 % yield) of the title compound. 'H NMR (DMSO-ds) § 8.46 (4,
J=6.02 Hz, 2 H), 7.92 (4, /=1.51 Hz, 1 H), 7.82 (d, J=8.03 Hz, 1 H), 7.57 (dd, J=8.03, 1.76

35 Hz, 1H),7.52-7.40 (m, 2 H), 7.36 - 7.22 (m, 4 H), 6.99 (br. s., 2 H), 1.90 (5, 1 F); MS
(BS) m/z 398, 400, 402 [M+HT",



® tenperature under argon atnosphere. 2-Methyl -2-propanesul finam de
(0.428 g, 3.53 mml) was added 2 minutes later. The reaction mxture
was reflu neH-ght and then stirred at 50C for 24h. 1

was coolegﬁggga 4gg%t tenperature and diluted with netﬁano zgyﬁﬁﬁ??
Sat ur at ed aqueous sodi um bi carbonate was added and the m xture was 10
diluted with ethyl acetate. The gelatifous precipitate formed was
filtered off through a pad of magnesiumsul fate (top) and

di at onaceous earth (botton). The filtrate was concentrated and the

resi due wagy puglfi i .H.gﬁﬁgg ] € ; ate in
hept ane (0-?‘74% %(f ﬁ?"é%’.‘e&}g{ﬂ%%@sﬁg (7 122?‘ 52:)1 é?@?é;%? 2?%%1}5)@;?;?@5%
conmpound. fufnamgiR(Schamgsisd¥) 5 8.01 (d, J=6.53 Hz, 1 H), 7.95 -7.75
(m 3H, 7.7 ( 1 H, 7.52 - 7.44 (m 2 H, 1.28 (s, 911). 15

2- ( 3- Bronmobgpzo -A-chl or obenzonitrile (Schenme #18, R) o ci

2- Brono- 4-ch] or onitrile (1.00 g, 4.62 nmmol) was added to

i sopr opyl \ Poride x lithiumchloride conplex (1.05 Min

t et r ahydr of 2 m., 1.05 mmol) at 20 -15C under argon

at nosphere. After stirring for 1.5h 3-bronobenzoyl chloride and
CuCNx2Li C1_cBnpl ex_solution (1IMin tetrahydrofuran, 0.092 nL, 0.0924
mol ) wer e THewaIY ) ethevide ¢ Mipdeteahyidrelusmns 702 md e 407 anngd) waadded 2R2-(3-
stirring t L9 ' u ni um
chi or i da (T ieRRskRT-RFoERa R sel S8R L84 £ ARG R ATRDD o
Wi th et hyl teamperafire undetargpreatoyospiiniec 2-dledlyd-2vpmepanessbiodmidet(h49%e.Sr53and 25

trat T i i fi 1k |l ash t
ol g, d ol aonus aBsd SRl fesbitol e S bRl AR L 3 Yen
% yi el d) oftirrddeat 6§47 for 2miblbemikturd adhbdRledWDambient temperature and diluted with
2007/ 14903 / 134 0-d6), 88. 12 J=8.28.Hz, 1 ,
8.00 - 7.9 e‘%%{“’%?? %?j @%ﬁ%&u@g%%ﬁk@b@% ?"asi.&%?d i“bd?th?] DEKers “fﬂﬁw 1
Ii%,o 7.60 - difutsBwithvpthil atetite, THdelafjusiprdciphai fordikd wad fitterel bff hrbuehrin)ad
113- Pyr i mi & REECSIRARRIA fomand tinomarerss ertl (Roforply Thediliats ps onppptyalish n

dol- 3- am nendthéfeswaetvas gurille@ by flash chromatography using ethyl acetate in heptane (0-40
1-(3-BronDBhgﬁy -1- 6-(td§|uoroneth%fpyrid|n-§- 11-1H i soi ndol - 3- am
ne acetate’® ,?@P&rﬂﬁ{sé 520 “oyigldpotghe tlompmparpnd H MBS Redshd BEE éhi ¢
acid (0. 023153 Bz, 288, 7991 ¥.75 (m, 3 H), 7.71 (5, 1 ), 7.52 - 7.44 (m, 2 H), 1.28 (s, 9 H).

()

15
2-(3-Bromobenzoyl)-4-chlorobenzonitrile (Scheme #18, R)

o}

oo

cl
2-Bromo-4-chlorobenzonitrile (1.00 g, 4.62 mmol) was added to isopropylmagnesium

chloride x lithium chloride complex (1.05 M in tetrahydrofuran, 4.62 mL, 1.05 mmol) at
20 -15°C under argon atmosphere. After stirring for 1.5h 3-bromobenzoyl chloride and
CuCNx2LiCl complex solution (1M in tetrahydrofiran, 0.092 mL, 0.0924 mmol) were
added and the temperature was raised to 0°C. After 2h stirring the reaction was quenched
with saturated aqueous ammonium chloride (10 mL) and diluted with water. The product
was extracted with ethyl acetate and the organic phase was washed with water and
25 concentrated. The residue was purified with flash chromatography using dichloromethane

in heptane (0 % to 100 %) affording 1.03 g (70 % yield) of the title compound, IiT;I NMR



[ 1, 11- bi s(di phenyl phosphi no) f errocene] pal | adi unp chl ori de

di chl or onet hane adduct (0.004 g, 0.0046 mmol) and cesium carbonate _
(0.092 g, Wo028¢haymb) were dissolved in 1,2-di methoxy pCT/SE2007/000601

et hane: et hanol : water (6:3:1, 2 inL) and heated to 130C for 20 m nutes
in a mcrowave oven. Additional

[ 1, 11- bi s(di phenyl phosphi no) f errocene] gl | adi un(11) chloride 15

di chl or onet hane adduct (0 004 g, 0.0046 nmmol) was added and the
resulting m xture was heated to 130C for addtional 20 m nutes. After
cool ed to @NBenk) & &iped, dERiILeHE B O0 Ur@2\W@s3 H,I 7183 (@d/=amd rpul 1) ey

by prepar a@fw@w%@@f&%ﬁw&éﬂ' STl S L o 6

(d, J=2.02 Hz, H, 806 - 7.92 (m H)y, 7.80 (dd, 1796 2.40
Hz, 2 H, 7. 76 - 7 69 (m 2 1f), 7.68 - 7 61 20 (m 2 FD 7.57 (t,
J=7.83 Hz, 1 H), 7.49- 7.41 (m 1 H), 1.94 (s, 2 H; M5 (ES) mz 430
[ M Hr, 5nkEg1§gpl[3|§[/§¢-|r WO 2007/ 149033PCT/ SE2007/ 000601 1) Mger 2)
HCI 131 '
343- Ani no- krg()ﬂywléﬁrﬂpw})rHﬁﬁﬁfﬁﬂwym&ﬂylmmﬁdd-ﬁ]}:lﬂﬂ;tphh)tll{o’l—anune
5-chl oro- 1y gg atflk Met hy1- 111 - pyrazol e- 4-sul fonate (Schene#19, E)
Agueous sodlunlhydrOX|de (220 M 0.559 m, 1.12 mml) was added to a
sol uti on of . 348%
am no- 1- (2dT
(Schenme#19, D,
5-Chl oro-1,

or opyri di n-4-y1)-1Hi soi ndol- 1-yl ) phenol
9 g, 0.19 mol) in tetrahydrofuran (1nL) at OC
#l- 1H pyrazol e- 4- sul f onyl

1-(3-Bromophenyl}-1-[6-(trifluoromethyl)pyridin-3-yl]-1H-isoindol-3-amine acetate

10 (Bxample 52, 0.046 g, 0.09 mmol), pyrimidine-s-boronic acid (0.023 g, 0.186 mmol),
[1,1'-bis(diphenylphosphino)ferrocene]palladium(I) chloride dichloromethane adduct
(0.004 g, 0.0046 mmol) and cesium carbonate (0.092 g, 0.284 mmol) were dissolved in
1,2-dimethoxy ethane:ethanol:water (6:3:1, 2 mL) and heated to 130°C for 20 minutes in a
microwave oven. Additional [1,1'-bis(diphenylphosphinc)ferrocene]palladium(IY) chloride

15 dichloromethane adduct (0.004 g, 0.0046 mmol) was added and the resulting mixture was
heated to 130°C for addtional 20 minutes. After cooled to ambient temperature the mixture
was filtered and purified by preparative HPLC to give 0.011 g (26 % yield) of the title
compound. "H NMR (MeOD) & 9.12 (5, 1 H), 9.02 - 8.95 (m, 2 H), 8.64 (d, /=2.02 Hz, 1
H), 8.06 - 7.92 (m, 2 H), 7.80 (dd, /=7.96, 2.40 Hz, 2 H), 7.76 - 7.69 (m, 2 H), 7.68 - 7.61

2 (m,2H),7.57 (t, /~7.83 Hz, 1 H), 7.49 - 7.41 (m, 1 H), 1.94 (s, 2 H); MS (ES) m/z 430
[M-HJ, m/z 432 [M+H]".



io chloride (0.051 g, 0.22 nmmol) was then added to the fection

m xture. After 30 mnutes the reaction m xture was partitioned

bet ween et QHyl e and water. The organic |ayer was A

bri ne, drl‘g zg%r%(ﬁgagnem um sul fate and evapor at ed. Purly}?ﬁcaﬁﬁ W‘r)ﬁﬁjgg/
fl ash chromat ography using ethyl acetate followed by purification
using preparative HPLC WD 2007/ 149033P3T/ SE2007/ 000601 136 aff orded
0 029 g (28%yield) of the title conmpound. 1H NVR (DMVBO-d6) 8 7.87 -
7.77 (m 2 H, 7.56 - 7.48 (in, 2 H, 7.41 -7.34 (m 2 H, 7.29 (s, 2
H, 7.12 - 7.01 (in, 311), 6.91 (d, 3=8chemed?, 1 H), 3.74 (s, 3 H),
1.89 (s, 3 H; M5 (AP) nfr 562 [MHr. CI Boron tr|bromde (0.229 nm_,
2.42 mol) was added to sol ution of 142, 6-

di chl or opyri di n- 4- |1) 1- jg“ﬁ%mo yphenyl) - 1H-i SQIM’TEi‘QéL 3- ‘?
(Schenme#19, C, 0.6 i y di chl or omebhane at

0C. The reaction cgl;l‘d;r‘o—rﬁac %t enperature
for 6h. The react vas  JUEAg d addity on of dJef urat

sodi unhydrogen carbonate”anfi gxtracted wig h dichl &F6net hane.
organi ¢ phase was washed with brine, drded over magnesium sulg ate and

evaporated. Purification by f1ash chromatography using ethyl acetate
afforded 0.302 g (51%yield) of the title conpound. ;1ﬁ (|DvBQ- d6)

87.86 - 7.77 (m 2 H, 7.53 - 7.46 (m 2 H), 7.37 (s 7.°07%(t,
15 J=7.83 Hz, 1 H), 6.96 (br s,2 H, 6.72 - 6.58 (m 3 (API)
nfr 370. [ M+1]4.

1-(2,6-Dichl oropyridin-4-yl1)-1-(3-nmethoxyphenyl)-1Hi soi ndol-¥3- am ne
(Scheme#19,C) NH2 Cl
(E) - NA(2- cyanophenyl )

3- net hoxyphen | mag ' [jr om de (1. 04

5. 44 nmol ) ||n [ ahydrofuran was & % ' 5
50 m nutes /ﬁ'n tthen quen%hed by addition of“saturated agueous
ammoni um 137 %thloride (25 nL), then further diluted with satyrated
aqueous sodi umhydrogen carbonate and extracted with ethyl acerate.
The organi ¢ phase was dried over magnesium sul fate and evapor at ed.
The resid was d| ssolved in nethanol (20 nL) and treated with

hydr ochl or EXAPRI¢ I3 M i n diethyl ether, 3.63 nL, 3.63 mmol) for 1.5 h
and then t3.enhem. o6 B RIS LI LAY ISR ﬁ'l%@ﬁﬁ%%h&gfl@nat e

and washed wlth et hyl acetate. The ‘organi c phase“was was

brine, uri&EetirdlEspunzale-dwrifonate aberesdpHEat ed. Purification by
flash chromat ography using ethyl acetate afforded 0.621 g (89% yi el d)
of the title conpoundy, 111 NWVR (CDCI3) 8 7.59 - 7.43 (m 4 H), 7.29 -
7.20 (in, 3 H, 6.8 [
[ MF11+.

%" 6- di chiy

Cl

Aqueous sodium hydroxide (2.0 M, 0.559 ml, 1.12 mmol) was added o a solution of 3-(3-
amino-l-(2,6—dichioropyridin-4-yl)-1H-isoindol—1~y1)phenol {Scheme#19, D, 0.069 g, 0.19
mumol) in tetrahydrofuran (1ml) at 0°C. 5-Chloro-1,3-dimethyl-1H-pyrazole-4-sulfonyl

10 chloride (0.051 g, 0.22 mmol) was then added to the rection mixture. After 30 minutes the
Teaction mixture was partitioned between ethyl acetate and water, The organic layer was
washed with brine, dried over magnesium sulfate and evaporated. Purification by flash
chromatography using ethyl acetate followed by purification using preparative HPLC



10 - ”

(E) - N-a2- Cyanophenyl ) (2, 6-di chl oropyri di n-4-ylfi net hyl ene) - 2-i net hyl p
r opane- 2- [y .de (Schenme#19, B) Il 0 ,S Tit

et hoxi de (‘%kélzrobnmﬁeﬂtsgahydrofuran, 10.2 i, 10. 2 rrm)l) vvaal;s‘&ta}lﬁfg@&mm
15sol ution of 2-(2,6-dichloroisonicoti noyCbenzonitrile (Schenme #19,

A 1.0 g, 3.3 rnnmol) in tetrahydrofur&s (5nL) at room tenperature.
After 5 mnutes 2-nethyl-propanesul finamde (0.48 g, 3.96 nml) was
added and the reaction m xture was refl uxed over night. Additional
anount s offfbided 0028 (23Y) viekihoiktbeltld dobipionnd. & NMIR: JDBESO-&h § 7370 7ﬂé{t(m,

added and 2Re7 SGatl Ui TR GRE 120 (ol Hocinde 4190 T825 T Uofer Hget

room t enpgEayvHeR, NE} Iaem!r, 3(19), 1.84 |5, 300, MB{APphedcaQMens sodi um
hydrogen car bonat e ( nm.) added to the reaction m xture. A

precipitation occurred and the crude was filtered through a pad of

sodi umssu |3f—(§I£mp§-]}Q§ 8- aﬁ:‘hﬁf?@ﬂkﬁ;ﬁﬂyl)ﬁﬂﬁkézh&ﬁﬂ héWb1 [Sch&He #19, D)

chrorrat ography using a stepw se gradient of et yl acetate in heptane

afforded the titl g¥@onpound in 44%vyield. 111 NMER (CDC13) 5 7.85
d.78 -7.70 (m 1 H), 7.68 -7.61 (m 1 H), 7.44 -

. 32 (s 2 H, 1.38 (s, 9 H. M5 (API) nth 380 [ M+1] +.

2-(2,6-Dichl org onl]cotN noy9benzoni tri le( Schene#19, A)

e

Cl
Boron fribromide (0.229 mL, 2.42 mmol) was added to a solution of 1-(2,6-
dichloropyridin-4-y1)~1-(3-methoxyphenyl)-1H-isoindol-3-amine (Scheme#19, C, 0.62 g,
1.61 mmol) in dry dichloromethane (40 mL) at 0°C. The reaction was aloud to reach room
10 temperature and stirred for 6h. The reaction was quenched by addition of saturated aqueous

sodinmhydrogen carbonate and extracted with dichloromethane. The organic phase was-
washed with brine, dried over magnesium sulfate and evaporated. Purification by flash
chromatography using ethyl acetate afforded 0.302 g (51% yield) of the title compound. 'H
NMR (DMSO-ds) 8 7.86 - 7.77 (m, 2 E), 7.53 - 7.46 (m, 2 H), 7.37 (s, 2 H), 7.07 (1,

15 J=7.83 Hz, 1 H), 6.96 (brs, 2 H), 6.72 - 6.58 (m, 3 H); MS (API) m/z 370. [M+17".

1-(2,6-Dichloropyridin-4-yl)-1-(3-methoxyphenyl)-1H-isoindol-3-amine (Scheme#19,C)

(B)-N-((2-cyanophenyl)(2,6-dichloropyridin-4-yl)methylene)-2-methylpropane-2-

20  sulfinamide (Scheme#19, B, 0.69 g, 1.81 mmol) was dissolved in dry tetrahydrofuran (20
mL) at 0°C to which a solution of 3-methoxyphenylmagnesium bromide (1.0 M in
tetrahydrofiiran, 5.44 mL, 5.44 mmol) in tetrahydrofuran was added . The reaction was

stirred for 50 minutes and then quenched by addition of saturated aqueous ammonium



Cl A solution prepared by m xing copper cyanide (0.94 g, 10.05 mmol)
and lithiumbromde(1.82 g, 21.0 mmol ) in tetrahydrofuran (20 inL)
was added wo 20m@bod3 (- 20C) sol uti on of 2-cyanophenyl zi necisrodwheod?. 5
Min tetrahydrofaran, 20 nm., 10 mol) in tetrahydrofuran. The
reaction mxture was allowed to reach QYC and stirred for 15 m nutes.
The reaction m xture was then coold tg) 30C before a solution of

2, 6- dlchlor0|son|cot|onoyl chloride in tetrahydrofuran (20 ni),

1T AN AR AR Sk R A ntl

co- evapor ahd mnrameﬂ hnth ethybametate‘l’ﬂhae srpanid phase wasxdrisd evevasgatsiun adtafeomd 4 h

and allowed to.r.e omte rature. n.,r

o n 2 bt e Ao S A TR B g0 At A St i el ofiRhiee
di et hyl tet gpo ym@;@ntgﬁm ebspfm]g;lse Gﬁaﬁmh 6ly fdi;l SQvar theagreasid wi‘nhsgﬂ,ufaﬁde and
evapor at e urifjcation as r 0 usi a stepw se

gr a(F:I) i et GfuePss @mm%aér@g%& rhogatg ?ﬁgn&wﬁ Fﬁgﬂ%ﬁ% @9“(%%0 5% Wes

title Conﬂﬁbﬁb@ withlrhd) dHYR o &6 digh sﬁlfa%eﬁﬁevlﬁéte(( Purificabibn b§7 fldkd - 7. 77

(m 2 H, 7.69 - 7.64 (m 1 H, 7.55 (s ﬂg 277 I
[ MA-1.] +. c]gggqqfﬂg@p@gsug)ethyl acetate afforded 0.621 g (89% y1eld) of the title compound. "H

313- Am noTﬂgﬂé I d 1

6- ehl oroi m 30?(2295199 S? ?QgéTt%Hgg%%éekwa ??tn)géjge)é NéH%’)}lIﬁl%r%m%’L75 (33

conpound \Lﬁ%{ﬁfh@éﬁﬁéﬁhﬂai] described in Exanple 131 (Scheme#19, E)

usi ng 8- chl oroi m dazo[ 2, 1-13] [ 1, 3] t hi azol e-5-sul fonyl chloride in 56

% yi eld. 11-1 NWR ( DVBO- d6) 2567.86 -7.76 (m 2 H, 7.70 (d, .1=5.56

Hz, 1 H, @&- M(%@;andﬂ%@nﬂf(.? szzchlorbﬂy,; “idin-Spl)mdthflend)-Byméhylpi@pane-2-

2007/ 149033 CUS 139 , 7.41 -7.33 (m 2 H), 7.22 (s, 2
e Schongh 0, B

H) 7.11-5 i 2(s 1 H:; MS (ES) mz 590 [ M+1] 3.
Exanple 133 3- ©
[ 3- Ami no- 1- (2, 6-,d; ropyridin-4-yl)-1Hi soi ndol - 1-yl ] Phenr 12, 6-

di f1 uorobenganeyul fonate NH, The title conpound was synthesized as

anple 131 (Scheneldl9, E) using

be zens\rphonyl chloride in 55 %yield. 1H NVR ( DMb0O- d6)
.7Io(/|—|), 7.77 - 7.7 (m 1 H), 7.54 - 7.46 (m 2 H),
7.43 -7.37 (in, ! 7.35 - 7.30 (m 1 -

Titanium (IV) ethoxide (1M in tetrahydrofuran, 10.2 mL, 10.2 mmol) was added to a

15 solution of 2-(2,6-dichloroisonicotinoyl)benzonitrile (Scheme #19, A, 1.0 g, 3.3 mmol) in
tetrahydrofuran (5mL) at room temperature. After 5 minutes 2-methyl-propanesulfinamide
(0.48 g, 3.96 mmol) was added and the reaction mixture was refluxed over night.
Additional amounts of titanium (IV) ethoxide (1M in tetrahydrofuran, 3.0 mL, 3.0 mmol)
and 2-methyl-propanesulfinamide (0.2 g, 1.6 mmol) were added and the reaction mixture

20 was refluxed for 5 h. After cooled to room temperature methanol (5 mlL) and saturated
aqueous sodium hydrogen carbonate (0.1 mL) added to the reaction mixture. A
precipitation occurred and the crude was filtered through a pad of sodium sulfate before
evaporation. Purification by flash chromatography using a stepwise gradient of
ethylacetate in heptane afforded the title compound in 44% yield. "H NMR (CDCls) 5 7.85

25 ~7.78 (m, 1 H), 7.78 - 7.70 (m, 1 H), 7.68 - 7.61 (m, 1 H), 7.44 - 7.35 (m, 1 H), 7.32 (s, 2
H), 1.38 (5, 9 H). MS (APT) m/z 380 [M+11".



H, 7.30 - 7.22 (m 4 H), 7.19 - 7.14 (m 1 H), 7.05 (br s, 2 H)/
6.84 (t, J=2.02 Hz, 1 H); M5 (ES) mz 546 [Mtl1l]+. WO

2007/ 14903@8%677553@97/ 000601 140 Schenme 20 Exanpl e 134pc1/5£2007/000601
3-(3-Am no-1-(4-fluoro-3-pyrimclin-5-ylphenyl)-1/7-isoi ndol -1-yl]
phenyl trifluoronethanesul fonate (Sehene#20, 1) NH,

3-(3- Am no- 1- ( 3- brono- 4-f | uor opheny1l) - 13$ i soi ndo1- 1- y1)phenyl
trifluoronethane- msul fonate (Schene #20, H, 0.083 g, 0.16 mmol),
5- pyrimdi nyl boronic acid (0.019g. 0.16 mmol ), potassium acetate
(0.031 9, XB&-DiMelo)sonicotinoyl gbenzommle(Scheme#]s? A)

, 1, 1" - bi s(di phenyl phosphi no{ errocenepal | adium(11)dichloride

dICh| oromnet h Q 0 006 g, 7.84 pnol) and solvent (2 raL of a m xture
of di met hoxygthepe and water in a ratio of 4:1) was irradiated under
argon at nosphere 3! lcrowave at 130 C for 20 mirtutes. Wien cool ed
to anbi ent ¢ WD 2007/ 149033PCT/ SE20071000601 141 the

1 48d bet ween et hyl acetate and water, the organic
phase was dri ed ovegEl rnagenesi um sul fate and evaporated. Purification
by preparative FLPLC afforded 0.031 g (3799 of the title conpound.
I1i NMR (@@ﬁ&ﬁoﬁﬂ‘ﬁﬂﬂedbymibm@copﬁer%ﬁanﬁdb(o 91g1102@5 ﬂﬁgaol) %nﬂlﬁhxuza 58 -
7.45 (m 4 rEgnid%I% 1 I 7.2 > b, L H

7.10 (m 2 &2 (Otﬂlmg ?@b‘ahyré@ﬁ(fﬂs@rwlz) \7@29 dedita p sold (-20°C)

343- Ani No- Solftdntr CABrado 1@@1516&3/':1%0 Sy hﬁeﬂrﬂf}eﬂaﬁ&aﬂ Xbmm

tr|fluoro &Qigl%wlfor}]g (Schenme #20 io A’solution
3- ( 3- ani no®2: f?%%laﬁ%wa&) alw;imnp«hlfl"gz[apﬁetmd f(naﬂmmamo

G 0. 165 gThdedotioR W@tthr honi m de)
Co. 164 9, 0 a5 s ommsincrld (hugiaRes B3} bt i asF b RaRUGR 0 W th

argon was BoErQianeyd o riderinjtestahydrafrand2Q oL ddromd, wien 4%56- dmhlo;to -inarscaigibed
dropw ¢ agh tihes t h

t enper at ur e. %gtagerlgg?lﬁ%%%%gﬁﬂ eny@%ﬂgﬁhﬁ&%ﬂ%&@]&é rﬁ%ﬁ&l Wﬁﬂgﬁ co-

i mi de (0. OXEPeyatiqn with iefushe. T\haseadduhenixmmjwameﬁnﬂhaﬂd Alfsves td xremxd
over ni ght | By rine, dried over
sodi um sul 1;‘03%2&3 egﬁglr\?apor a% e%y%%u%%?%g% ﬂl%@%‘g B ABTRSERS} aphy
usi ng et hyshlaisdetand extaticd Mhdldﬂnﬂmrg[ﬂemgénwpahgé)wggfdnemeve& uag@sm
conpound

1 .51 (m
1 H), 7.49 shitgre BT ?%%%%a?ﬁﬂ(bYﬂﬂ%h %Olp&togfiplw)usmﬁ asfgpmisy glzéleehéf 1
H) , 7. 19 -ethyladetaferin hiptide)affortied 1.8-g/(65%) bf the ti@cotnidhnd. BHIMR (EDBL) §M 2
B VB (AR od £9P@R 15 ¥ -7.77 (o, 2.0, 7.69 - 7.64 (m, 1 1), 7.5 (5, 2 H). MS (AP mre
277 M+,

Example 132

20 3-[3-Amin0-1—(2,6-dichloropyridin—4-yl)-lI-I-isoindol-I-yl]phenyl 6-chloroimidazo[2,1-
b][1,3]thiazole-5-sulfonate

The title compound was synthesized as described in Example 131 (Scheme#19, E) using 6-
chloroimidazo[2,1-B][1,3]thiazole-5-sulfonyl chloride in 56 % yield. 'H NMR (DMSO-ds)
2 §7.86 - 7.76 (m, 2 H), 7.70 (d, J=5.56 Hz, 1 H), 7.64 (d, J=4.55 Hz, 1 H), 7.55 - 7.45 (m, 2



3- (3- Ani no- 1- ( 3- br on20- 4- f | uor opheny1) - 11 1- Mien- 1- yOphenol
(Schenme#20, G NH, 142 The title conpound was synthesi zed as
descri bed o 2G¢ngsls #19, D using 1-(3-brono-4- _ PCT/SE2007/000601
fl uorophenyl) - 1- ( 3- net hoxypheny1) - 1Hi soi ndol - 3-am ne (Schenme #20,
in 68 %vyield. NVR (CDC13) 8 7.62 - 754(m 1 H, 7.53 -7.49 (m 2
H, 7.48 - 7.40 (m 2 H), 7.29 - 7.20! H, 7.08 (t, J=7.96 Hz,
1H),698-688m211)678 670m1 H, 6.56 (d, 5 J=7.83

1- ’(3 Br 0@478‘?]1 $30%M.ﬁ§ﬁzﬁ’5 %ﬁ&%@%ﬁ@h&ﬁi%ﬁsé?ﬂw( Sz pdd

(Scheme#2@y+)t, NH2  The title conpound was synthesized as descri bed
in Schene #19, C using 2-(3-brone-4- to fluorobenzoyDbenzonitrile
(Scheme #11, E) in 56 %yield. 1HNWR (CDC13) 8 7.57 - 7.39 (m 5 H),
728'711,%&15]%3"') 699(tJ846Hz 1H, 689 -6.84 (m 2 H,
6. 82- 674& 79(br52|-% 3.73 (s IVE(AP) 7721 z
411 [ Ms118-l -@me+le(2163®clllgropyrldln-4-y -1H-—1somdol—i—yl]phenyl

343- Am no diﬂu%‘lloﬁéngﬁ QilforR¥ | M di n-5-yl phenyl) - 1H-i'soi ndol - 1-yl | phenyl
trifluoronmethanesulfonate The title corrpound was synt hesi zed as
described in Schenme #20z | using 2-fluoropyridine3-boronic acid in 29
%yield. 111 NVR;(Dy6®-.d6) 8 8.29 (d, J=4.80 Hz, 1 H), 8.01 - 7.91 20
(in, 1 H, 7.88 2cH), 7.53 -7.40 (m 6 H), 7.39 -7.32 (m

3H), 7.32 8 B[ 92 (br s, 2 H; M5 (ES) mz 546 [mFir.
WO 2007/ 14 3 ( 900601 .
6?::0 al

The title compound was synthesized as described in Exarople 131 (Scheme#19, E) using
2,6-diflurobenzenesulphonyl chloride in 55 % yield. "H NMR (DMSO-ds) 3 7.89 - 7.79

w  (m,2H),7.77-7.71 (e, 1 H), 7.54 - 7.46 (m, 2 ), 7.43 - 7.37 (m, 1 H), 7.35 - 7.30 (m, 1
H), 7.30 - 7.22 (m, 4 H), 7.19 - 7.14 (m, 1 H), 7.05 (br s, 2 H), 6.84 (¢, /~2.02 Hz, 1 H);.
MS (ES) m/z 546 [M+11".



ES

Exanpl e 136
413- Am no- 1- (4-fl uoro-3-pyrimdin-5-yl phenyl)-1Hi soi ndol - 1-yl ] phenyl
trifl uor onWORAKWEY3S onat e (Schenme#21, M 12 5 F F The tRGW/SE2865/99¢0hd
was synt hesi zed as described in Schene #20, 1 using 4-(3-am no-1-(3-
br ono- 4-f | uor ophenyl) - 1Hi soi ndol- 1- yppioenyl

trifluoromethanesul fonate (Schenme#21, L) in 39 %yield. 1H NWR
(DMBO-c15) 39.20 (s, 1 H), 8.92 (d, J=1.52 Hz, 2 H), 7.94 - 7.88 (m
1H, 7.83 -7.76 (m 1 H), 7.59- 7.88hgmg28 H), 7.42 - 7.28 (m 3 H),
6.87 (br s,2 H; M (ES) 7n/z 529 [ M+11+. 0, .09, 0

4-(3-am no-1-(3- bwnm- 4-fl uorophenyl) - }t+ i soi ndgE=i4d) phenyl
trifluoromethapegulfonate (Schene#2d L) * WO Fosy F

2007/ 149033Ff
synt hesi zed a ; g #20 J
443- am no- I\ 3/ fl uor ophenyl i d
(Scheme#Zl,\gK Y OFyi el d. 11%(‘1 2 (COCI3) 67.58)B|;~51m 5 Hf,
7.39 - 7.30 (in, 2 H, 7.22 -7.13 (m 3 H, 7.01 (t,FJe8.34 Hz, 1 H),
6.26 (br s,2 H; W58 (AP) nilz 529, 5319 M+1}4. H

4- (3- Ami no- 1- ( 3- brono- 4-fl uor opheny1l) - 1Hi soi ndol- 1- Aphenol
(Schene#21, K) NH, HO The title conpound was synt hesi zedHas
described in Scheme #20, G starting from 1-(3-

5  Example 134
3-[3-Amino-1-(4-flzoro-3-pyrimidin-5-ylphenyl)-1H-isoindol-1-yl]phenyl
trifluoromethanesulfonate (Scheme#20, I)

F
F 0
SI
F X -
7~o
0

3~(3-Amino-1-(3-bromo-4-fluorophenyl)-1H-isoindol-1-y1)phenyl triflupromethane-

10 sulfonate (Scheme #20, H, 0.083 g, 0.16 mmol), 5-pyrimidinylboronic acid (0.019 g, 0.16
mmol), potassium acetate (0.031 g, 0.31 mmol) ,1,1-bis(diphenylphosphino)ferrocene-
palladium(IT)dichloride dichloromethane (0.006 g, 7.84 pmol) and solvent (2 mL of a
mixture of dimethoxyethene and water in a ratio of 4:1) was irradiated under argon

atmosphere in a microwave at 130 °C for 20 minutes. When cooled to ambient temperature



to brono-4-fl uorophenyl)- 1- (4- nmet hoxyphenyl) - 1Hi soi ndol - 3- anmi ne
(Scheme#21, J) in 70 %yield. 1H NVR (CDC13) 67.77 (dd, J=5.43, 2.65
Hz, 1 H), WobfymibeB® (m 1 H, 7.50 (dd, .1=6.82, 2.02 ggEysebodAooosr 47
- 7.39(m 2 H, 7.35 -7.20 (n, 2 H, 7.10 - 7.01 (m 2 H), 6.68
-6.54 (m 2 H; M5 (API) nth 397, 399 [M+1]+. 15

1- (3- Brono- 4-fl uorophenyl) - 1- (4- net hot phenyl ) - 1H-i soi ndol - 3-am ne
(Schenme#21, J) NH2 -0 The title conpound was synt hesi zed as
described in Schenme #20, F starti from2-(3- . .

br o 4 1 FiSaRSE oS DIoRSLRAL P et AL Wi Chg onerpig Bbagg Pafgd

11- 1 NVR ( GRGhdkesinRuifg Zﬁdé&%&@ﬁﬁ?@uﬁﬁ?&ﬁ%@%&@@rbﬁ%ﬁ?ﬂc Bfforddd GO3Y m
2 H, 7.50 - 7.40 (m 311), 7.28 -7.18 ( 3 . .6.99 éit, J=8. 46 Hz,
1 H), 6.88 (3796).07f7he(t#ieczmpwnd4.W&CEQQ{T@#S@J?D(%% 13726087 2 AB)
ink 411, 4 + SA¥S. u B t i \Fom ts ane
of the foﬁiﬁg\ewwrr?é](%ég@s:' /32'%e§$g?§é2 n?%%@n’“r]ﬁlgj’gﬁzgy%®t§gégﬁ?’ns ﬁe

| GEN Cheavage2 H);M8 EBsweh2e [MAB.FRET- and Bi aCore assays is
described as follows: 10 The sol uble part of the human | 3-Secretase
(AA'1 - AA 460) was cloned into the ASP2- Fcl0-1- TRES- GFP- neoK

mamral i an 3§8pes6 T GB-breat-Oyuorbhkengid H-ivasdd-Uséiphtryl trifoferetonegi n of
lgGL (affm t an bly cloned into HEK 293 cells. Purified
sBACE- Fc Fgl}%’f’ff%'g@ei"ﬁw?g buffer, pH 9.2 and has a purity of 95% 15
| GEN Cl eavage Assay Rthe enzyne was diluted to 43 tig/nml in 40 mM MES

pH 5.0. The 1G sustrate was diluted to 12 p.Min 40 mM MES pH 5. 0.
Conpounds were #d to the desired concentration in dinethyl
sul foxi de (fi nal™di jietA®d~%ul f oxi de concentration in assay is 5%.

The assay%& y : n a 96 well PCR plate from G einer
(#650201) . Tpob 20T n Wi net hyl sul foxide (3 pL) and enzyne (27
pi) were a‘f:ld%d*Ot o the plate, and pre-incubated for 10 mn. The
reaction was started with substrate (30 pi). The final dilution of
enzynmeiovash futjon@f B4 3-amihot hS-briometd-thmnapbetyl pl H-amleofl-wWipbenal obemet 06
)IM At erG,%(.)I G?gf]&afrsnmol) and N-phenylbis(trifluoromethanesulphonimide) (0.164 g, 0.46
mmol) in anhydrous dicloromethane (10 mL) purged with argon was cooled to 0°C.
Triethylamine (0.064 mL, 0.46 mmol) was added dropwise and the temperature was then
allowed to reach room temperature. After 2h more N-phenylbis(triftuoromethanesulphon-
15 imide (0.041 g, 0.12 mmol) was added and the reaction was stirred over night, The reaction
mixture was washed with brine, dried over sodium sulfate and evaporated. Purification by
flash chromatography using ethyl acetate afforded 0.168 g (76% yield) of the title
compound. "H NMR (CDCl) 8 7.64 (d, /=7.33 Hz, 1 H), 7.58 - 7.51 (m, 1 H), 7.49 - 7.32
(m, 4 H)7.29 (t, J=7.96 Hz, 1 H), 7.26 - 7.20 (m, 1 H), 7.17 - 7.11 (m, 1 H), 7.11 - 7.00 (m,

20 2H),697-6.81 (m,2 H); MS (AP) miz 529 [M+1T".
3-(3-Amino-1-(3-bromo-4-fluorophenyl)-1H-inden-I-yl)phenol (Scheme#20, G)

(L)
O Br
o L



reaction at roomtenperature (RT), the reaction was stopped by
removing 10 pi, of the reaction mx and diluting it 1:25in 0.2 M
Tri zma- HChyoRbhBieéhs; The product was quantified 25 by adghier 06 00ts0Pf
a 1:5000 dilution of the neoepitope antibody to 50 !IL of the 1:25
dilution of the reaction mx (all antibodies and the streptavidin
coated beads were diluted in PBS containing 0.5% BSA and 0.5%
Tween20). Then, 100 'IL of 0.2 ng/nL sipeptavi din coat ed beads
(Dynabeads M 280) and a 1:5000 dilution of ruthenyl ated goat
anti-rabbit (Ru-@R) anti body was added. The m xture was neasured for
el ectro- Jhediilewdinpovindems eymiesized & dBiided inSchBndWH, Ezlﬁfugaf-(eéﬂ’rorﬂo Hour s

et moa 1000 p 7 BeBRoRherstuieleerobamie Rberaiel By Sk,

of the eniHrNMR 9. NMMaSDIIED, P5PL fftm | L 2H 729-
2007/ 149033PCT/ SEZOO / 000601 %Ip gléugr escegral{ m)t@ad g4g\r¢§ )

ay T
di | ut ed téﬁﬁz(ﬂhé@ﬂ%&kd%m,mfb% 56®8(ntﬁel{)sﬁﬂ§tﬁéﬂém, H) 656 (d
(Dabcyls- E S'tgql’g +pH 5. 0. Compounds
wer e dls| u?gg%%gﬂ?ﬁ}ﬂcﬁ S|(r8fejsd hcen r 3%7{3%@8{\?5 hyl sul f oxi de
(final dinmethyl sulfoxide concentration in assay is 59 . The assay is

done in a; ott n
surface pl g? }wf %o%6 X@@%’%?'wq nzy g%%’l)p ls?mdg%mf” V\hﬁe’ Q;Jzﬁ%gf
conmpound in dimethyt sul foxi de were added to the pl ate and

pre-i ncubat g Rer\10 m n. Substrate (10 ulL) was added and the
reaction pr etlegVin the dark at RT for 25 nin. The final dilution
of enzyme was 23 /Ug¢TH ®nd the final concentration of substrate was
15 p, M (Km of ).._he fluorescence of the product was neasured on
a Victor 14 platg redderf with an excitation wavel ength of 360 nm and
an em ssion wavel ength of 485 nmusing a protocol for |abelled Edans
pepti de. Thelide serapsped sigs Hioicsizedasmiesaibediof Schende #1190 Guaing 2+ thyorhed-e|

VRS prs. OUEsP e et Bt stler it A3 vl IR A B

t sg/ mL andmf HE) S 7. 66 @, QEDL 6.09 (y-QE 6k, DABRKE955.33 (b BN @.82M6i7

reaction buf ce e aps,. LLi - , TA pH 4.5).
Corrpounds%?(){ %r‘@%%f&?@’%g F%Si%égﬁxé%?@%ﬁigfw ion in dimethyl

sul f oxi de (fi nal dinmethyl suffoxide concentration in assay is 5%.
The assay EO in a Costar 384 well round bottom | ow vol une,
non- bi ndi aE’B‘T e plate (Comi ng #3676) Enzynme (9 !l1L) and 1 R, of
conpousd Br[sdhﬁﬂﬁtilgd-ﬂwas ?ﬁﬁ i aikdaeadiizfifpnenjixed and
pre-incubated for ubstrate 10 ) was added and the
reaction Pitegremethangsyliogatgark for 15 mi n at RT. 25 The reaction was
stopped with the addinbj on of 71.1.L NaAcetate, pH 9. The fluorescence
of the product wag measurgd gn a Victor ||l plate reader with an
excitation wav f 0 N and an em ssion wavel ength of 615 urn
The final conce pe’ enzyne was 2.7 fighnl and the final
concentra n rate was 100 nM (Km of 290 nM. The

di net hyl DE ¥ol~rdef i ned the 100% activity |evel and 0%
activity Was ; i ned by 30 exclusion of the enzyne (using reaction
buffer inste&d).

The title compound was synthesized as described in Scheme #20, I using 2-fluoropyridine~
3-boronic acid in 29 % yield. 'H NMR (DMSO-dg) 8 8.29 (4, /=4.80 Hz, 1 H), 8.01 - 7.91

20 (m,1H),7.88-7.77 (m, 2 H), 7.53 - 7.40 (m, 6 H), 7.39 - 7.32 (m, 3 H), 7.32 - 123 (> |
H), 6.92 (br s, 2 H); MS (BS) m/z 546 [M+1]".




BA CE Bi acore Sensor Chip Préparation 147 BACE was assayed on a

Bi acore3000 instrunent by attaching either a peptidic transition
state iso I , or a scranbled version of the peptjAdi

t he surfa?@sgﬁnglﬁ%%core CVb sensor chip. The surface(#éiﬁﬁéﬁy%%ﬁ%or
chip has 4 distinct channels that can be used to couple the peptides.
The scranbl ed pepti de KFES-statine-ETI AEVENV was 5 coupl ed to channel
1 and the TSI inhibitor KTEEI SEVN- st aflfhe- VAEF was coupl ed to channe
2 of the sanme chip. The two peptides were dissolved at 0.2 rag/nL in
20 nM sodi um acetate pH 4.5, and éhen the solutions were centrifuged
at 14K rpmto renove any particul ghgme rboxyl groups on the dextran
| ayer were activated by injecting a one to qﬁ@fh@&;ure of ‘

WN- et hyl - N (3-e;nethylaninopropyl)-warbodiiﬁﬁiekénd 0.5 ]
hydr oxysuccrai-p{ de at 5 pl/ mn mn. The iﬂhe stcﬁg ol ution of
the controll_pepi de was infegte hanng| Q

pl/ruin., ang “ii e remaining A
bl ocked by @ NAG 1 M et hanol §
Bi acore Assay Bi acore assay 4

\ 6r-7 mn at 5p3 .
Prot ocol 15 The BAQ _ s-cone by dil uting
BACE to 0.5%M ijn sodi um acet at &°bufiker at pH 4.5 #Xunni ig buf f er

m nus di met hyl sul foxide). The diluted BACE was m xetd wi th di net hyl
sul f oxi de or conpound diluted in dinmethyl sulfoxide atorna i nal
concentration of 5% ditnethyl sulfoxide. The BACE/ ixhigbifor m xture

was incubated for 30 mnutes at RT before being irfjegted pver channel
1 and 2 of the CVMb Biacore chip at a rate of 20 pL/Min. 20 As BACE
bound to the chip the signal was neasured in response it's (RY) .

BACE binding to the TSI inhibitor on channel 2 gave 4‘§-ﬁ ai n &rjgnal
The presence of a BACE inhibitor reduced the signal by*b >t
BACE and inhibiting the interaction with the peptidic QE} Q@ he
chip. Any binding to channel 1 was non-specific anth@ag—subtracted
from the channel 2 responses. The dinethyl sul foxi &g control was

def med as 100% and the 25 effect of the conpound deFrepoMted as
percent inhibition of the dinethyl sulfoxide control. Beta-Secretase
Whol e Cell Assays CGeneration of HEK293- APP695 30 The pcDNA3. 1 plasmd
encodi ng tBxempBNES6of hunman ful | -1 ength APP695 was stably transfected

into I -LEK-293 cel sing, the Li.pofectam { r.apsfeat r eagent
accor di nglslt" é“‘%@h‘{?f %i%ﬂlggu%—ﬁftgp?g%?ﬂ?{?% \%/?l‘t)'?% élttsagnlﬁaaéoﬂ)d# %g%l wer e

sel ect ed WifidofbrdetParesilfhvate Sthea@@ei,M) 148 Limted dilution cloning
was performed to ¢generate honogeneous cell lines. Cl ones were
characteri zed-t Svels, APP expression and Al 3 secreted in the
condi ti oned ing.arh ELI SA assay devel oped in-house. 5 Cel
culture for HE

5 FF
The title compound was synthesized as described in Scheme #20, I using 4-(3-amino-1-(3-
bromo-4-fluorophenyl)-1H-isoindol-1-yl)phenyl trifluoromethanesulfonate (Scheme#21,
L) in 39 % yield. '"H NMR (DMSO-dg} 3 9.20 (s, 1 H), 8.92 (d, J=1.52 Hz, 2 H), 7.94 -
7.88 (m, 1 H), 7.83 - 7.76 (m, 1 H), 7.59 - 7.43 (m, 6 H), 7.42 - 7.28 (m, 3 H), 6.87 (br s, 2

10 H); MS (BS) m/z 529 [M+1]".

4-(3-amino-1-(3-bromo-4-fluorophenyl)-1H-isoindol-1-yl)phenyl trifluoromethane-
sulfonate (Scheme#21,L)



HEK293 cel ls stably expressing human w | d-type APP ( 11EK293- APP695)
were grown at 37 C, 5% CO2 in DVEM containing 4500 g/L gl ucose,

A ut aMAX awe 28@9ise33 pynvat e suppl enented with 10% PBS, B&9/5E2007/000601
non-essential amno acids and 0.1 ng/nL of the selection antibiotic
zeocin. 10 4340 rel ease assay HEK293- APP695 cells were harvested at
80-90% confl uence and seeded at a conggptration of 0.2x106 cells/n,
100 nmL cell suspension/well, onto a black clear bottom 96-wel |
poly-D-lysine coated plate. After over night incubation at 37 C, 5%
C®2, the cell 15 nmagi,umwas replaced with cell culture nediumwth
penicillin an reptonycin (100 Wnl, 100 gg/nL, respectively)
containing te @ pounds in a final dinmethyl sulfoxide concentration
of 1% Cells we#e edPrt o the test conmpounds for 24 h at 37 C, 5%
C»2. To quantif unt of released Al13, 100 pl, cell nedium was
transferred tg

plate). TheogEl

Q. ¥ Dot t om pol ypropyl ene 96-wel |l pl ate (assay
el Y plate was saved for the ATP 20 assay, as described
bel ow. To # &say plate, 50 pi of primary detection solution
cont ai ni ng Ei&s gghtiL of the rabbit anti-A040 anti body and 0.5 gg/nL
of the biotinylated nonocl onal nobuse 6E10 anti body in DPBS with 0.5
YBSA and OlE%tiFwempourd wea syrslbsicer] predesaribed maﬁmemﬁﬁﬁbﬁt@@gﬁv@rmwcgh at

4 C. Then, j. ] daf eciq i C o), ).1 .
gairal of G ek RlrRganl R keARbE it el Ry e o1
st rept avi ANMRO@ERI(R) SFew8d 420ym ABDAH39 M.280), 2485 748d@d 3 fay 3 #7101 (The
pl ate was vi_ggr.ou en i - 2..NQur she plate was then
measur ed f%rg%g’lfgzc?%’céﬁ%ﬁéfﬁr%%e%e@"%ﬁég’ %llio@lékrl' $ MB Anal yzer. Cell
culture for 5H SY5Y WD 2007/ 149033PCT/ SE2007/ 000601 149 sAPPIC

rel ease assay SH SYLY cells were harveste -90%, conf l.uepce and
seeded at 4f %6’??648#‘( 86&" P’E}ﬂ"’d{fl‘oﬁof’zﬁ’ﬁ?@é Ig’ up 1”%7"?#?,’ ﬁp?‘ﬁ’@g r@cgzé’gf’%‘ﬂ’ &f

suspensi on/ wel | ,NHgnto a bl ack clear flat bottom 96-well 5 tissue

culture plate, After 7 hours of incubation at 37 C, 5% CO2, the cell
medi um was /;‘ aed with 90 pd cell culture nediumw th penicillin
and streptonyci; BY mL, 100 gg/nfl., respectively) containing

i nal clinmethyl sulfoxide concentration of 1%

Cells were eXpg R he test conmpounds for 18 h at 37C, 5% CQ2. To
measure SAPPp rel eased into the cell nedium sSAPPp m croplates from
Meso Scal e Discovery io (MSD) were used and the assay was perforned
accor di ng Tk titlecompouidagdssyehaipd ot dsalibed Br Schfing #2055 girtivcgfrbmie@F um

t f d i | v bl qck D. I . «kh
car 1 piar oo At RBTIH e heR ey ek Pt aRBR A SRy
was captur %dyiaa.rlmmft@iml\? 5t 77RRdd /e .43, enmz, 1Y), B9 | heopesl Hpatsved
in the wells of the mcroplate. After nultiple washes, SULF%> AG
| abel ed defddcdT6ei?. &A2 FBobID- Ve -dRfem 28D(D3p1 73 2 H) fdP - 7.01 (m, 2 10,

concentr at BB@-B.B%{%#B)JM@(M%@W@@ ®Rdythe plate was incubated
or

w t h shaki ng at 1 hour? Following nultiple washes, 150 pi/well
of Read Buffer T was added to the plate. After 10 m nutes at RT the

plate as §Qash.b R Y00 Spkal IR 1L kMRS Hh Y- 1S doR 3 CHAD (SLEmRRAC g Ce-

NH,
o
Br
F
—0

The title compound was synthesized as described in Scheme #20, F starting from 2-(3-
bromo-4-fluorobenzoyl)benzonitrile (Scheme #11, E) in 68 % yield. TH NMR (CDCls) &




20 ATP assay As indicated above, after transferring medi um for

anal ysis of Ap40 or sSAPPP fromthe cell pI ate, the plate was used to
anal yze cyy@lgsdGodsy using the ViaLightl'mPlus cell  perse067/000601
proliferation/cytotoxicity kit from Canbrex Bi oSci ence that neasures
total cellular ATP. The assay was performed according to the

manuf acture's protocol. Briefly, 50 p; eII | ysis 25 reagent was
added per well. The plates were i ncubdted at RT for 10 min. Two mn
after addition of 100 gL reconstituted VialLi ghtm Plus ATP reagent,

the lumn r Gt

count or . RERGTALH, et £ EhAEThe REHETESE (e e
hamst er ogaay 6@1(&92@)) 45 (bss,dEHC.TD O3 BY; MBQABW!&I%BSM@M Duker,
& Jacobson, 2005) were grown to sem -confluence at 37 Cin a WO
2007/ 149033PCT/ SE2007/ 000601 150 huni di fied environment (5% CQA2) in
F-12 Ham nggliyym contai ning L-glutam ne, 10% foetal calf serum (FCS)

and 0.6 hygromycin_(all Sigma rich). Prior to use, the
monol ayer%ﬁﬁ’ FESEE taHe aéeat@n@,@frth%gﬂl@(glp@)assquﬂ al i quot of Versene

1: 5,000 (Invitrogen). After aspiration of this solution the flask was
incubated at 37 Cin an incubator with a further 2 1331 of Versene
1: 5,000 fgkSearepeeFognef 6 mnutes. Cells were then detached fromthe

bot t om of heflask CO. :
Phosphat e- ey RETGES GARRRS IR ecttl, TR PREFMANIECS ascas ie
(0.5 inM &Rﬁ&ddsrfailéwwgen) was then added to the flask and aspi rated
into a 15 trlfu ube |or t ntrlf t|o 0

m ns). 1°Théthé%18 ]FP?T@ gtgf)é ?Cr%é??ﬁgglc ?f%g thtAchz'
gently r e']?%!'@-@-QRES-Q}FPgnegKrﬁaalﬂialﬁﬁfgpxéss%nEIe&br Eﬂhb gﬂiialtwa@hse@’td the Fe
suspensi on was renpved_a e_nunber of, vi ce

b bl emaiRclf G b i dam) Bo i S o B el Pob B0 a9 OB B i

I nnovat i )30 ihM2ds phite;, fﬁblzahah@s%ﬁﬁﬁfbmwol ume coul d be adj usted

with PBS to give the désired final cell concentration. It is the cell
concentration at this point in the assay that is quoted when
referrlng ¢ ?g’gter CHO- Kvl1l.5 cells, 15 which were used to
adj ust the‘ﬁ(}%(])\)lt ageggfi et on lonWorksTm HT, were maintai ned and

prepared fBre euzjena wastdilgted doré3 Mgl lIEPOéQMMEﬁybﬁ o0 Gdio IGHN sehstrple MsE es

Neagh o, actibkdgr LM HSaSE s0PCpPRRRs LOERIR IRTBREE! | paced

on a 384- vahéenp-htadnen@ﬁaith;h E%hlﬁixeier(ﬁnal dindiiyd huI&m@@on@nmjlonsn st ed
in each we usi ng suc, 0 n I
hol e separé@ %’3 Y %Sﬁeﬁttf’ |9 g “%H%F%ep 128 éﬁerglsngra@lg%ndg O%ggltngﬁgg
pl ace, »f hanﬂahahymlf@ma(mwmme(mm Im&rd%&!ﬂechﬁlt‘aet}dﬂteai amdpteanged to
one cont ai ni terl in B,. This C

nenbr ane c@?@% ag‘? TPRFHEI, RS Sj%? S&h%m% (%61 H?g%? fig dflg%sn o
lloer {M?r Et $ %ﬁﬁ@h@s %Lé/n:ﬂ) atdthe fiha raspncreemrod iofgbbigat@an® el ARB: 20asinutes
onWbr ks

fromEssen I nstrunment was used. reis. N9 ,53P lity
to warm soleationakropr ieppetatyrs Rk tedrrelion Faggt QPPSEE? éeln?amﬁt “g‘ ‘ﬁ\qﬂ‘
t enper at ur gadiod bt an@@ndiak (WS- in HRMITRSARRE]! pH B.0t Tige pr&hfcf ®is'quantified
position was | oaded with nm_of PBS and that in the g%
posi ti eh whx #idingS0aicrfiedr&800 dilptiogy pf Hhsrspemione ¥riPPHER thheﬁ} wel |
plate (V- b&i&&@g}ofa@ggéa%n %ﬁal?ﬁlﬁﬂ)o@@@ﬁtﬂ'tﬂé D8plahRiCRHRI S weR dited

tested (at ove t fmal test concentratl on%ﬂwas | aced in

the " Pl at einPBSostaitiag0. sHhBH PakieTaeeR0). viden.d08 Hpe§
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-

30  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).



151 the PatchPl ateTm station. Each conpound plate was laid-out in 12
€£olums to enable ten, 8- point concentration-effect curves to be
const r uct e 200784903%mi Ni ng two col uMms on the pl at e werBCT/sHeeIT/000501
with vehicle (final concentration 0.33% DVMSO), to define the assay
basel i ne, and a supra-mnmaxi mal bl ocki ng concentration of cisapride
(final concentration 10 p,M to defi the 100% i nhibition | evel. The
fluidics-head (F-Head) of |onWrksTm HT then added 3.5 pi of PBS to
each well of the PatcbPlateTM and its undersi de was perfused with
"internal" solution that had the follow ng conposition (in m\V:

K- G uconglLerekoihs A 40, MgCl2 3.2, EGTA 3 and HUES 5 (all

Sigma- Al drich; pH 7.25-7.30 using 10 MKOH). After primng and

de- bubbl FA¥enzyre was didytpdie;s2dieala 40 whd XS RS- %@Eswa&ﬁmﬂbqyﬂr@d@@)

Pat chPl a ' - [ ' ulse to
determ ngggv;/ﬂﬂel?ﬁfet??? W%o@elﬁ?ﬂn@gggﬁts\h%:qo o@ﬁ%bﬁ%@u@ﬁé@%ﬁgﬁgﬁt hen

di spefiseeomRemraipn g dimplybwlipxide fimehdimeiylaleridbenpceistion inmssgy éach

wel | of [ ' 0 .SEecqp 0
reach anzsi%zgg? tag%ﬂsﬂéeoﬁ%%q ag@l%r}ﬁ] g’éﬁ%m%ﬁﬂﬁﬁb@?%yﬁgg@%&ﬁ%ﬁﬁgﬁ% head
noved r osmathce histeFEoming #36 édiMEraymet€® el hiiopethdr vathsladl of esipstuahioe
obt ai ned ;i n,eac I t, . the solution on 15.t un iLde.of .t he
ot aniy afB SRl ek ol BEpRR h bR At ok 26 R ERERG Pk 1
conposi t wanadded amivhe rdd@Glontptdheede@Ti\ihE daddpCR? fdr BnainHIES 20 diluypicn of
7.25-7.30 usin | s, 100 [ of hot ericiin, B

(ot o aPapoRisihs 22t b ot 13 Sqpeiibn o p R oA Sy e ot 2 M0

t ake pl aa‘ge fitidtesctnda @fthe mmddhwamsmm:ﬁavmt&wlﬁ&'maé&ﬂﬁﬁidns ﬁt 3
time to obtai.n pre:co E current neasure s. The F-he
hon aqdBtaie: BiveinehRe 28] A SHr AT RBER ChRA PR TR AR at o
to 4 vel kg 1aRnédRdaBapsiite. ahe BivhdihA sulfdxiiRlcoNP A q 6094 a8k B lewBand
0.33%in _every well). This was achieved by noving fromthe nost

0 Do 1 0%k et debAR aeien Akt e NS AN MBS PEk 20 befer

m ni nisseidsReai mpact of any conpound carry-over. After approxinately
3.5 mns incubation, the E-head then noved around all 384-well|s of

t he PatchPl ateTmto obtain post-conpound hERG current 25

measur engplgpey fhski S way, non-cumul ative concentration-effect curves

coul d be_produced where, providing the acceptance criteria were
achi evedEnzyme wastdiluteiléné ppolcandtthgmubgifatefinfopivnd €8 VBEIDABEK (Qag)) &4 f ect

of each I . r i rom
et voon 100 b Qb 06 GR RANNG:MAR BETER OB B R P
evoked byere dhutegitethe desied eoppehtsation andimsthiyhaplfokida (fR@1 dimsthy] sudfokidé di ng
at -70 kL t. -60 nV_(to obtai est.i_nmat f l.eak),
2 100 e eneBntita ot i) e B8ol Yl e PR BB SR BRH BB ot 16
-30 WO 200,103 REFusea0N e QOa6RE #1678). Bdzane (f plhamb f pd FO0 ns Step
to -70nV. | n between,the.pre- and t-C ound,vol t age pul ses. there
vas mo L pamd b AR SRh e A PR R P R Bed R 16

| igir(rv su biﬂﬁ(&lﬁﬂrﬁhﬁﬁedl@ﬁai Sidedsid t}i@ie&ctlbfl plmemaﬁn By Gfﬁﬁd‘cAﬂlﬂﬂﬁﬂlgt rhe

+ st at the start .the ta se protocol. Any voltage
Sirotr e TR Rt vhpped i BF abaras dliNeRbi b The Pl ougsan

det er m niGpréRBPOANEeREEBE Y VidtordEplale 3adsr With #OdCRARN hATReN@S o3B! | ed
to CHOKv1.5 cells and the voltafﬂe not ed at which there was an

i nfl ect i B 396 PREMISHOR Havelenatiuefio 16 pae £hq finsd concpuiration af the engypiesygs 2.7
channel agti1\ad {HR TinWaRn SR M &fml;easu%s%ﬁ& PG00 RN dkim SBOMRNL fae at

whi ch this occurred had previous een determ ned using t'he sane

vol t age dumnathith aulforidesaniant detmed|the] 00%: scbpiny v d laod (antvityowssdefiedby - 15
nv (data : W i .5 §.0: ntial could be entered
i nt odjtghee%géls\l@r S rﬁn#és@ﬁﬁ réég{l%g%urf;fgep%ngﬁgécﬁ\/al ue as a reference

poi nt. When determ ning the basic el ectrophysi ol ogical properties of

BACE Biacore Sensor Chip Preparation



adj usted by determning the hERG tail current reversal potential in
| onVOr ksTM HT, conparing it with that found in conventional

el ectrophywoqb@gygo(;?,SZ nV) and then meking the necessarycOde8@o00601
adjustnment in the IonWwrksTM HT software. The current signal was 15
sanpled at 2.5 kHz. Pre- and post-scan hERG current nagnitude was
measured automatically fromthe |eak syﬁﬁ;ract ed traces by the

| onWor ksTM FI' T software by taking a 40 average of the current
during the initial holding period at -70 nV (baseline current) and

subtractin is fromjihe 20 of  the tai] current res The
e oept ancebe bRl e ot Bedrln i b tarbiBn e arpoty sidh
pre-scan sgat isosieleI8N0La Eﬁﬂnﬁv@verﬁéﬁoﬂmpﬁﬁmﬂ & the Suifac€ofta Biacore

anplitude %150 pA; post - sc [ esi st >6 The degr ee, of
i bi 1 onCHP SeReT AERG e AP a&%ﬁ AER08 ‘g?’tlﬂcﬂ‘? qlwggﬁagbescan

hERG cur r efied Rycdu Pﬁ th @ﬁ%'%ﬁ%@ptﬂﬁ'ﬁ%ﬁtﬁ@%ﬂ%@%&ﬂ I
25 Results Tyf)l ca val ues for theé corrgou ds of the present
€ .

i nvent i dn eaupled jo eheangl 4 age thefI'SE phikiton KTEER statiye-BOBE s capbddyi cal

data on exé}ﬁHﬁ higgehefs }n&l@l:h %WQ@%‘désx%r{éﬁﬁscﬁ@éd%Wob%% i 28 mpg VO
2007/ 149033008 4555 FOQ0E T Tod 050 in TR FRET

assay ( BM sotivga @gtate pH §.53antlizlymshe solutions were centnfuged at 14K rpm to remove any

particulates. Carboxyl groups on the dextran layer were activated by injecting a one to one
mixture of 0.5 M N-ethyl-N’ (3-dimethylaminopropyl)-carbodiimide and 0.5 M N-
10 hydroxysuccinimide at 5 pL/min for 7 min. Then the stock solution of the control peptide

was injected in channel 1 for 7 min at 5 pL/min., and then the remaining activated

carboxyl groups were blocked by injecting 1 M ethanolamine for 7 min at 5 pL/min.

BACE Biacore Assay Protocol

15 The BACE Biacore assay was done by diluting BACE to 0.5 pM in sodium acetate buffer
at pH 4.5 (running buffer minus dimethyl sulfoxide). The diluted BACE was mixed with
dimethyl sulfoxide or compound diluted in dimethyl sulfoxide at a final concentration of
5% dimethyl sulfoxide. The BACE/inhibitor mixture was incubated for 30 minutes at RT
before being injected over channel 1 and 2 of the CM5 Biacore chip at a rate of 20 pL/min.

20 As BACE bound to the chip the signal was measured in response units (RU). BACE
binding to the TSI inhibitor on channel 2 gave a certain signal. The presence of a BACE
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

25 effect of the compound was reported as percent inhibition of the dimethyl sulfoxide

control.

Beta-Secretase Whole Cell Assays
Generation of HEK293-APP695

30  The pcDNAS3.1 plasmid encoding the cDNA of buman full-length APP695 was stably
transfected into HEK-293 cells using the Lipofectamine fransfection reagent according to

manufacture’s protocol (Invitrogen}. Colonies were selected with 0.1-0.5 mg/ml of zeocin.
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Limited dilution cloning was performed to generate homogeneous cell lines. Clones were
characterized by levels of APP expression and Af secreted in the conditioned media using

an ELISA assay developed in-house.

Cell culture for HEK293-APP695

HEK293 cells stably expressing human wild-type APP (HEK293-APP695) were grown at
37°C, 5% CO; in DMEM containing 4500 g/L glucose, GlutaMAX and sodium pyruvate
supplemented with 10% FBS, 1% non-essential amino acids and 0.1 mg/mL of the

selection antibiotic zeocin.

AB40 release assay

HEK293-APP695 cells were harvested at 80-90% confluence and seeded ata
concentration of 0.2x10° cells/mL, 100 mL cell suspension/well, onto a black clear bottom
96-well poly-D-lysine coated plate. After over night incubation at 37 °C, 5% CO», the cell
medium was replaced with cell culture medium with penicillin and streptomycin (100
U/raL, 100 pg/mL, respectively) containing test compounds in a final dimethy] sulfoxide
concentration of 1%. Cells were exposed to the test compounds for 24 h at 37 °C, 5% CO:..
To quantify the amount of released AP, 100 pL cell medium was transferred to a round
bottor polypropylene 96-well plate (assay plate). The cell plate was saved for the ATP
assay, as described below. To the assay plate, 50 pL of primary detection solution
containing 0.5 yg/mL of the rabbit anti-AB40 antibody and 0.5 pg/mL of the biotinylated
monoclonal mouse 6E10 antibody in DPBS with 0.5 %BSA and 0.5% Tween-20 was
added per well and incubated over night at 4 °C. Then, 50 pL of secondary detection
solution containing 0.5 pg/ml. of a ruthenylated goat anti-rabbit antibody and 0.2 mg/mL
of streptavidin coated beads (Dynabeads M-280) was added per well. The plate was
vigorously shaken at RT for 1-2 hours. The plate was then measured for electro-

chemiluminescence in a BioVeris M8 Analyier.

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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sAPPf release assay
SH-SYS5Y cells were harvested at 80-90% confluence and seeded at a concentration of
1.5x10° cells/mL, 100 mL cell suspension/well, onto a black clear flat bottom 96-well

5 tissue culfure plate. After 7 hours of incubation at 37 °C, 5% CO,, the cell medium was
replaced with 90 1 cell culture medium with penicillin and streptomycin (100 U/mL, 100
ug/mL, respectively) containing‘ test compounds in a final dimethyl sulfoxide concentration
of 1%. Cells were exposed to the test compounds for 18 h at 37 °C, 5% COa. To measure
sAPPP released into the cell medium, sAPPB microplates from Meso Scale Discovery

w0 (MSD) were used and the assay was performed according to the manufacture’s protocol.
Briefly, 25 uL cell medium was transferred to a previously blocked MSD sAPPB
microplate. The cell plate was saved for the ATP assay, as described below. The sAPPR
was captured during shaking at RT for 1 hour, by antibodies spotted in the wells of the
microplate. After ultiple washes, SULFO-TAG labeled detection antibody was added

15 (25ul/well, final concentration 10M) to the assay plate and the plate was incubated with
shaking at RT for 1 hour. Following multiple washes, 150 pl/well of Read Buffer T was
added to the plate. After 10 minutes at RT the plate was read in the SECTOR™ Imager for

electro-chemiluminescence.

20 ATP assay
As indicated above, after transferring medium for analysis of AB40 or sAPPJ from the cell
plate, the plate was used to analyze cytotoxicity using the ViaLight™ Plus cell
proliferation/cytotoxicity kit from Cambrex BioScience that measures total cellular ATP.
The assay was performed according to the mamufacture’s protocol. Briefly, 50 uL cell lysis

25 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 2 Wallac Victor® 1420 multilabel counter.

AERG Assay
30 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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humidified environment (5% COz) in F-12 Ham medium containing L-glutamine, 10%
foetal calf serum (FCS) and 0.6 mg/m! hygromycin (all Sigma-Aldrich). Prior to use, the
monolayer was washed using a pre-warmed (37°C) 3 ml aliquot of Versene 1:5,000
(Invitrogen). After aspiration of this solution the flask was incubated at 37 °C in an
incubator with a further 2 ml of Versene 1:5,000 for a period of 6 minutes. Cells were then
detached from the bottom of the flask by gentle tapping and 10 ml of Dulbecco's
Phosphate-Buffered Saline containing calcium (0.9 mM) and magnesium (0.5 mM) (PBS;
Invitrogen) was then added to the flask and aspirated into a 15 m! centrifuge tube prior to
ceptrifngation (50 g, for 4 mins). The resulting supernatant was discarded and the pellet
gently re-suspended in 3 ml of PBS. A 0.5 ml aliguot of cell suspension was removed and
the number of viable cells (based on trypan blue exclusion) was determined in an
automated reader (Cedex; Innovatis) so that the cell re-suspension volume could be
adjusted with PBS to give the desired final cell concentration. It is the cell concentration at
this point in the assay that is quoted when referring to this parameter. CHO-Kv1.5 cells,
which were used to adjust the voltage offset on IonWorks™ HT, were maintained and

prepared for use in the same way.

Electrophysiology

The principles and operation of this device have been described by (Schroeder, Neagle,
Trezise, & Worley, 2003). Briefly, the technology is based on a 384-well plate
(PatchPlate” ) in which a recording is attempted in each well by using suction to position
and hold a cell on a small hole separating two isolated fiuid chambers. Once sealing has
taken place, the solution on the underside of the PatchPlate™ is changed to one containing
amphotericin B. This permeablises the patch of cell membrane covering the hole in each

well and, in effect, allows a perforated, whole-cell patch clamp recording to be made.

A B-test TonWorks™ 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

concentration) was placed in the “Plate 1” position and a PatchPlate™ was clamped into
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the PatchPlate™ station. Each compound plate was laid-out in 12 colummns to enable ten, &-
point concentration-effect curves to be constructed; the remaining two columns on the
plate were taken up with vehicle (final concentration 0.33% DMSO), to define the assay
baseline, and a supra-maximal blocking concentration of cisapride (final concentration 10
1M) to define the 100% inhibition level. The fluidics-head (F-Head) of TonWorks™ HT
then added 3.5 pl of PBS to each well of the PatchPlate™ and its underside was perfused
with “internal” solution that had the following composition (in mM): K-Gluconate 100,
KC140, MgCl, 3.2, EGTA 3 and HEPES 5 (all Sigma-Aldrich; pH 7.25-7.30 using 10 M
KOH). After priming and de-bubbling, the electronics-head (E-head) then moved round the
PatchPlate™ performing a hole test (1.e. applying a voltage pulse to determine whether the
hole in each well was open). The F-head then dispensed 3.5 ul of the cell suspension
described above into each well of the PatchPlate™ and the cells were given 200 seconds fo
reach and seal to the hole in each well. Following this, the E-head moved round the
PatchPlate™ to determine the seal resistance obtained in each well. Next, the solution on
the underside of the PatchPlate™ was changed to “access” solution that had the following
composition (in mM): KCI 140, EGTA 1, MgCl, 1 and HEPES 20 (pH 7.25-7.30 using 10
M KOH) plus 100 pg/ml of amphotericin B (Sigma-Aldrich). After allowing 9 minuies for
patch perforation to take place, the E-head moved round the PatchPlate™ 48 wells at a
time to obtain pre-compound hERG current measurements. ‘The F-head then added 3.5 O1
of solution from each well of the compound plate to 4 wells on the PatchPlate™ (the final
DMSO concentration was 0.33% in every well). This was achieved by moving from the
most dilute to the most concentrated well of the compound plate to minimise the impact of
any compound carry-over. After approximately 3.5 mins incubation, the E-head then
moved around all 384-wells of the PatchPlate™ to obtain post-compound hERG current
measurements. In this way, non-cumulative concentration-effect curves could be produced
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.

The pre- and post-compound hERG current was evoked by a single voltage pulse
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 +40mV, a2 s step to -30
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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 TonWorks™ HT software usi.ﬁg 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 JonWorks™ T,
comparing it with that found in conventional electrophysiology (-82 mV) and then making
the necessary offset adjustment in the TonWorks™ 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 M(Q). The degree of inhibition of the hBERG cirrent was
assessed by dividing the post-scan hERG current by the respective pre-scan hRERG current

for each well.

Results

Typical IC50 values for the compounds of the present invention are in the range of about 1
to about 100,000 nM. Biological data on exemplified final compounds is given below in
Table 1.
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Table 1
Example | IC50in
No. TR-FRET assay
(M)
1 9139
2 110
3 12006
4 &7
6 3516
7 86
8 40
9 154
10 78
12 68
13 106
14 153
15 748
16 425
17 1523
18 593
19 1360
20 101
21 42
22 145
23 88
24 54
25 86
26 1278
27 1059
28 1609
30 942
31 1 768
32 708
33 1331
34 1089
35 950
37 560
38 106
39 350
40 570
41 575
42 110
44 213
45 501
46 98
47 55
48 300
53 3100
54 1600
55 2000
56 200
57 180
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68 81
60 99
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73 130
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75 280
76 100
77 150
73 28
79 54
) g4
81 26
g3 75
84 94
85 45
86 47
88 65
91 413
92 270
93 4351
94 880
95 2010
96 2200
97 1000
98 2000
99 220
100 220
101 230
102 310
103 110
104 59
105 29
107 440
108 970
109 750
111 95
112 56
114 300
115 210
117 100
119 110
121 80
122. 160
124 560
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125 810

127 33

128 40

129 85

130 1300

131 1071
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The invention. claimed is;

1, A compound or a pharmaceutically acceptable salt thereof, wherein: the compound

cosresponds to Formula It

Rm

R! is selected from aryl and heteroaryl, wherein:
the aryl or heferoaryl is optionally substituted by one, two, or three R'J;
R js independently selected from halogen, Cy_galkyl, Cs.¢alkenyl, Ca.salkynyl, Cs6
cycloalkyl, Cs.scycloalkenyl, aryl, heteroaryl, heterocyelyl, ~CpgalkylCsgcycloalkyl, —
Cy.¢alkylaryl, ~Cy.galkylheteroaryl, and —Cj.salkylheterocyclyl;
R? is selected from aryl and heteroaryl, wherein:
the aryl or heteroary! is optionally substituted with one, two, three, or four R’, and
the aryl or heteroaryl may be optionally fused with a 4, 5, 6, or 7 membered
cycloalkyl, cycloalkenyl, or heterocyclyl group to form a bieyclic ring system;
R is independently selected from halogen, --Cq.¢alkylOR?, --OS0:R?, Cy.qalkyl, ~Co.g
alkylaryl, and —Cpgalkylheteroaryl, wherzin:
any Cr.salkyl, ~Coalkylaryl, and —Cosalkylheteroaryl may be optionally substituted by
one or more R™; '
RM s selected from halogen, --OSO,R?, and —Cy.calkylORS;
R?® is independently selected from hydrogen, Ch.¢alkyl, and trifluoromethyl; and m is 1, 2,

or3.

29
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2. A compound or a pharmaceutically acceptable salt thereof, wherein:

the compound corresponds to Formula Iz

(R.s)m . i

R! is selected from aryl and heteroaryl, wherein:

the aryl or heteroaryl is optionally substitited by one, two, or three R’
R? is halogen;
R? is selected from aryl and heteroaryl, whereimn:

110 121

the aryl or heteroaryl is optionally substituted with one, two, three, or four R’

R’ is independently selected from halogen, --Cyp.5 alkylCN, -Co.c.alkleRE,

trifluoromethyl, trifluoromethoxy, --Co.¢alkylaryl, and —Cg.galkylheteroaryl, wherein:

the —Cg.alkylaryl or ~Cq.galkylheteroaryl is optionally substituted by one or more R';
R™ is selected from halogen, CHO, —Co.galkylCN, --Co.calkylORS, --Co.salkylCONRER?,

-{CO)R®, and Cy.¢alkyl;
R® and R’ are independently selected from hydrogen and Cj.galkyl; and m is 1.

3. A compound or a pharmacentically acceptable salt thersof, wherein the compound is

selected from:

.

3,3-Diphenyl-3H-isoindol-1-ylamine;
3-(3'-Methoxy-biphenyl-3-y1)-3-(4-methoxy-phenyl)-3H-isoindol-1-ylamine;

80
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Trifluoro-methanesulfonic acid 5-[3-amino-1-(4-methoxy-phenyl)-1H-isoindol-1-yl]-3*-
methoxy-biphenyl-2-y- 1 ester;

5-[3-Amino-1-(4-methoxy-phenyl)-1H-isoindol- 1-yi]-3"-methoxy-biphenyl-2-ol;
4-[3-Amino-1-(4-methoxy-phenyl}-1H-isoindol- 1-yl]-2-pyridin-3-yl-phenol;
4-[3-Amino-1-(4-methoxy-phenyl)-1H-isoindol-1-y1]-2-pyrimidin-5S-yl-phenol;
3-(4-Methoxy-phenyl})-3-(3-pyridin-3-yl-phenyl)-3H-isoindol-1-ylamine;
3-[3-(2-Fluoro-pyridin-3-yl)-phenyl}-3-(4-methoxy-phenyl)-3H-isoindol-1 -ylamine;
3-(3-Bromo-phenyl)-3-(4-methoxy-phenyl)-3H-isoindol-1-ylamine;
3-(4-Methoxy-phenyl)-3-[3-(5-methoxy-pyridin-3-yl)-phenyl]-3H-isoindol-1-ylamine;
3-(4-Methoxy-phenyl)-3-(3-pyrimidin-5-yi-phenyl}-3H-isoindol-1-ylamine;
Methanesulfonic acid 3'-[3-amino-1-(4-methoxy-phenyl)-1H-isoindol-1-y1]-5-methoxy-
biphenyl-3-yl ester;

3-(2,3-Dihydrobenzo[b][ 1,4]dioxin-G-y)-3-(3-(2-fluoropyridin-3-yDphenyl)-3H-isoindol-
1-amine;

3-(2,3-Dihydrobenzo[b][ 1,4]dioxin-6-y1)-3-(3-(5-methoxypyridin-3-yl)phenyl)-3H-
isoindol-1-amine;

3-(2,3-Dihydrobenzo[b][ 1,4]dioxin-6-yl)-3-(3-(pyridin-3-yl)phenyl)-3H-isoindol-1-
amine;

3-(2,3-Dihydrobenzo[b][ 1,4]dioxin-6-yl)-3-(3-(pyrimidin-5-yl)phenyl)-3H-isoindol-1-
amine;
3-(3'-Methoxy-biphenyl-3-yl}-3-(4-methoxy-3-methyl-phenyl)-3H-isoindol-1-ylamine;
3-(4-Methoxy-3-methyl-phenyl)-3-[3-(5-methoxy-pyridin-3-yl)-phenyl]-3H-isoindol-1-
ylamine;
3-(4-Methoxy-3~-methyl-phenyl}-3-(3-pyridin-3-yl-phenyl)-3H-isoindol-1-ylamine;
3-(4-Methoxy-3-methyl-phenyl)-3-(3-pyrimidin-5-yl-phenyl)-3H-isoindol-1-ylamine;
3-[3-(2-Fluoro-pyridin-3-yl)-phenyl]-3-(4-methoxy-3-methyl-phenyl)-3H-isoindol-1-
ylamine;

Methanesulfonic acid 3'-[3-amino- 1-(4-methoxy-3-methyl-phenyl}-1H-isoindol-I-y1}-5-
methoxy-biphenyl-3-y] ester;

5'-(3-Amino-1-(2,3-dihydrobenzo[b][ 1,4]dioxin-6-yl)- 1 H-isoindol-1-y1)-5-methoxy-
biphenyl-3-yl methanesulfonate;
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or a pharmaceutically acceptable salt thereof, wherein: the conpound
Corresponds to Formula |: H2N Rl is selected fromaryl “and

het eroaryl, wherein: the aryl or heteroaryl is optionally substituted
by one, two, or three R7; R3 is independently selected from hal ogen,

Cl4al kyl, Cmal kenyl, C. 5.6alicynyl, 6 cycloal |l cyl,
C3. 7cyci oal kenyl, aryl, heteroaryl, héterocyclyl,
-014al kyl C3. 6¢cycloal Il cyl, - -C ..6al kyl heteroaryl, and
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Cl.6 al kyl, -Oogﬁl 5 | ar yl 3%;1% ﬂngo. 6aé.k)§l rlse er(ﬂa.)rﬁ/l ey 1beI ogé‘i ocpal |y
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3-Benzo[ 1,3]dioxol-5-y1-3-[3-(5-methoxypyridin-3-yl}-phenyl]3H isoindol-I-ylamine.

4. A compound or a pharmaceutically acceptable salt thereof, wherein the compound is
selected from:
3-Benzo[1,31dioxol-5-y1-3-(3"-methoxy-biphenyl-3-yi)-3H-isoindol- 1-ylamine;
Methanesulfonic acid 3'-(3-amino-1-benzo[L,3]dioxol-5-yl-1H-isoindol-1-y1)-5-methoxy-
biphenyl-3-yl ester;

Metbanesulfonic acid 4-[3-amino-1-(3-pyridin-3-yl-phenyl)-1H-isoindol-1-y1]-phenyl
ester;

Methanesulfonic acid 4-[3-amino-1-(3-bromo-phenyl)-1H-isoindol-1-yl]-phenyl ester;
Methanesulfonic acid 4- {3-amino-1-[3-(2-fluoro-pyridin-3-yl)-phenyl]- 1H-isoindol-1-
yl}-phenyl ester;

Methanesulfonic acid 4-[3-amino-1-(3-pyrimidin-5-yl-phenyl)-1H-isoindol-1-yl]}-phenyl
ester,

Methanesulfonic acid 4- {3-amino-1-[3-(5-methoxy-pyridin-3-yl)-phenyl]-1H-isoindol-1-
yl}-phenyl ester;

Methanesulfonic acid 4-[3-amino-1-(3-methoxy-biphenyl-3-y1}- 1H-isoindol-1-yI}-phenyl
ester;

Methanesulfonic acid 4-[3-amino-1-(5'-methanesulfonyloxy-3'-methoxy-biphenyl-3-yl)-
1H-isoindol-1-yl}-phenyl ester;

- 3-[3-(2-Fluoro-pyridin-3-yl}-phenyl]}-3-pyridin-4-yl-3H-isoindol-1-ylamine;
3-Pyridin-4-yl-3-(3-pyridin-3-yl-phenyl)-3H-isoindol-1-ylamine;
3-Pyridin-4-yl-3-(3-pyrimidin-5-yl-phenyl)-3H-isoindol-1-ylamine;
3-[3-(5-Methoxy-pyridin-3-yl)-phenyl]-3-pyridin-4-yl-3H~isoindol-1-ylamine;
3-(3-Methoxy-biphenyl-3-yl)-3-pyridin-4-yl-3H-isoindol-1-ylamine;
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met hoxy- bi pﬂﬁqxlﬂ&}%}ﬁ&gﬁhﬁﬁ@yﬂ-1’[4—(triﬂuoromethyl)phenyl]-1H—isoiudol—3-amin'e;
1-(3-Pyrimidin-5-ylphenyl)-1-[4-(trifluoromethyl)phenyl]- 1H-isoindol-3-amine;
3-[3-(3-Amino-1-pyridin-4-yl-1H-isoindol-1-yl)phenyl]thiophene-2-carbaldehyde;
1-[3-(1-Isobutyl-1H-pyrazol-4-yl)phenyl]-1-pyridin-4-yl-1H-isoindol-3-amine;
1-{3-(5-Methyl-2-furyl)phenyl}-1-pyridin-4-yl-1H-isoindol-3-amine;
3'-(3-Amino-1-pyridin-4-yl-1H-isoindo]-1-yl}biphenyl-2-carboxamide;
4-{3-Amino-1-[3-(2-fluoropyridin-3-yl)phenyl]-1H-isoindol-1-yl} benzonitrile;
1-{3-(2-Fluoropyridin-3-yl)phenyl}-1-[4-(triflucromethyl)phenyl J-1H-isoindol-3-amine;

1-[3-(5-Fluoropyridin-3-yl)phenyl]-1-pyridin-4-yl-1H-isoindol-3-amnine;
1-(4-Fluoro-3-pyrimidin-5-ylphenyl)- 1-pyridin-4-yl-1H-iscindol-3-amine;
1-[4-Fluoro-3-(5-fluoropyridin-3-yl)phenyl]-1-pyridin-4-yl-1H-isoindol-3-amine;
1-(3-Fluoropyridin-4-yl)~1-[3~(5-flucropyridin-3-yl)phenyl}-1 H-isoindol-3-amine;
1-(3-Fluoropyridin-4-yl)-1-(3-pyrimidin-5-ylphenyl)-1H-isoindol-3-amine;
1-(3-Fluoropyridin-4-yl)-1-{3-(2-fluoropyridin-3-yl )phenyl}- 1H-isoindol-3-amine;
1-(3-Fluoropyridin-4-yI)-1-{(4-fluoro-3-pyrimidin-5-ylphenyl}-IH-isoindol-3-amine;
1-[4-Fluoro-3-(5-fluoropyridin-3-yl)phenyl}-1-(3-fluoropyridin-4-yl)-1 H-isoindol-3-
amine;

1-[4-Fluoro-3-(2-fluoropyridin-3-yl)phenyl] -1-(3-fluoropyridin-4-yl)-1H-isoindol-3-
amine;

5-[3-(3-Amino-1-pyridin-4-yl-1H-isoindol-1-yl)phenyl]nicotinonitrile;
6-Fluoro-1-{4-methoxyphenyl)-1-(3-pyrimidin-3-ylphenyl)-1H-isoindol-3-amine;
6-Fluoro-1-(4-methoxyphenyl)-1-(3-pyridin-3-ylphenyl)-1H-isoindol-3-amine;
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3-(2,3-Di hi/ﬁldrgcg(1 ézzvg E)ﬁ Hynﬁldpgﬁl%he@%ﬁdsgmgg‘l3 yr| m di n- 5- yOQphenyl) - 3

H i soi ndol -3-(3-Aminvet-methyl-1H-isoindol-1-yl)-5-methoxybiphenyl-2-carbonitrile;

3- (3 et hopy DinphieiiprimtBlynir bimgRim Rttacks Wil - phenyl) - 3h T soi ndo

| - 1-yl at ni ne;
3- (4- Met hoxlyMSﬂlBﬂet Eﬁy]?)ﬂ]ﬁh@ﬁ?ﬂphsn)[l)su'( Boindal3cingdyri di n- 3-y1) - phenyl ]-3
Hi soi ndol - F?JE': ridin- 3-yl) henyll-1 -methyl-lH—momdoI 3-amin
3-(4- Met hOXIyI 3 met hyl - pheny § n- 3-yl - phenyl) 3H- i soi ndol -
S

-yl ani ne; opropyl-1- (3-pynnudm—2—y]phenyl) —1somdol~3 amme and

31(4I Vet hoxy s mddeopyri@henbhendt 0 3ndmwt i HiisHittoRs Whingheny 1) - 3H- i soi ndol
-1-yl am ne;

3- p- (2- Fl uoro- pyri di n-3-y1) - pheny1) - 3- (4- met hoxy- 3- net hyl - pheny1) - 34
i soi ndol - 1-5, W cafpbiénd olve bRaamfeutichipidcbeptiblealt thereof, wherein the compound is

3' 43-am no- 1- Hgmhoxy 3-net hyl - phenyl) - 1Hi soi ndol-1-y1] - 5-
met hoxy- bi p?"?’(?lgﬁ‘i Tyl ester;

5- (3- ﬁm' ng}-(lz* _FlRor3- ﬂhﬁ&dﬁ}@ﬁﬁ&@ﬁBJ?]){1]-(3%Giopﬁiﬂlr[léf-@})sﬂ@l-—ﬁd:hdo'&mamﬂﬁj 1-y1)
- 5-net hoxy

3-(2, 3-Di hde&hE@ﬁ’!?é[ Bﬁhg’% 5 ?ei‘yﬁ)gnéfﬁ‘°’i‘?l’¥%dm'?fé )HM%?"BE%HW% y1)-3

11-i soi ndol @, 6—Mmm~3’-methoxyb1phenyl 3-y)-1-(3-fluorcpyridin-4-yl)-1H-isoindo}-3-amine;
3-Benzo[ 1, 31dj - 1 n am ne

3- Benzo% 1, 3%%4'@5 mg" y "fg‘ %gnﬁ%ﬁhﬁgﬁi‘%‘&giy g%ef‘ﬁgj% lfon}tf'%/lm ne; 3-
enzo[ 1, 3} di b{&'}ELuBroySl-ﬂﬁﬂ:(»&bm}mnyerdl)ﬁ-;ﬁmylinpﬂhﬂﬂﬂi}smﬁddlﬁmmdoI 1-vyl am ne
3- Benzol 1, 3Bl %%Toﬁyk?hflﬂd? |YBor'Pa”W1 46?'1"11%15013(}0-1 3ha31ﬁny1] 3H i soi ndo

| -1-yl am nel [%Fidoroé (2-fluoropyridin-3-yl)phenylJ-1-pyridin-4-yl-1H-isoindol-3-amine;

3-Benw[ 1, 3] 5- 3- {
i soi ndol- 1- gt uoro;ém dlﬂéécyo%gengﬁd t@rd%%%#g%ﬁ“a%ﬁuﬁ )clgr ?@th)(f lcsj 5 If'fbl e
salt thereof- (Z-Mtho:eupmmidm—fbﬂm&pﬂmnémsieylm;elhIHmmdol-i‘ -amine;

3- Benzo[ 1, 3%—? -9%1810 ﬁ Irpéa‘xo% _b %eny Tqu ()ﬁ n?étl?o@t%%dnué n-%]}A) l%—ﬂ‘&oﬁxéoqlfundm 1-y

| am ne; hesul fonl-c
- ( 3- am noanhindenzol 1, 31d| oon 5-y1-1Hi soi ndol- 1-y1l) - 5- met hoxybi phen

3
Zl p- a)r/nlngsaF %EM?%@&?@% )ylo(g}gﬁrﬁ thgs_-xlrgmngl _iur]la%(fh-ldfl_?/'@%‘ﬁ;enyl ester;

Met hanesul fonic acid




o~

Met hane=' foul acid

4- (3-am no- 143- ( 5- met hoxy- pyri di n-3-y1) - phenyl11-111-i soi ndol-1- .
y1l}-phenyl ester; Methanesul fonic acid

443- am no- 1- ( 31- met hoxy-<bi pheny1-3-y1)-1Hi soi ndol- 1-yl | - phenyl
ester; Methanesulfonic acid

443- am no- 1- ( 5- net hanesul f onyl oxy- 3' -iget hoxy- bi phenyl- 3-y1) -

1H i soi ndol- 1-yl] - phenyl ester;

343- (2- Fl uor o-pyr.idi ) phenyl] pyridin-4-y1-3H isoindol-1-ylam
o 3 pyr | e DR 1S S B y1 i ne.

3- Pyri di n- 4p-pliscprdpd alhmﬂ}n@wm&mg@%éuygﬂﬂ-ﬁahmlme yl am ne;
343- (5-Meth -3-vy1 1-3H dol-1-yl
mi ne( 10[)§>~/(2 Jolx'opyndm-Sny phe%yl]-l (2-zsoprop pyndm-4—y1) H—xsomdlo ?R!’;lllr}mg yla

?6(() 3' - Met hox(p-HudphiRmith-Syl). L] 3-@=Mibtdpehidin-4-y¥)phedyl-I EQion@Oll3-dmdskani ne;
3- { 343- Ami o312 FMeErrB ey prdRbeey S 44 metgrypaddin-f-xr EhisegelPraithhene- 2-

ea;bal dehydle(2-Ch1010pynd1ﬁ-4 -yD)-1-{3-(2- ﬂuoropwadm«.’i-yl)phenyl] 1H—1somdo|1—3 -amine;

443- Am no r ono, His n nile;

143- (1- | soblﬂéziﬁh g‘ﬁﬁ?ﬂ“ﬁﬁ‘@%ﬁ?}’“&ﬂﬁ’l F'ﬁ%%??ﬁ’?&ﬁyl) 1H i soi nd
ol - 3-am ne;1- (5-F1uoropynd1n—3-y1) 1-[3- (2-ﬂu0ropynd1n-3-y1)phenyl] 1H-isoindol-3-amine; _

1 (4- et hoxlyctglﬁ‘p o;:)ynglmL33 ylf f’(ﬁ}? n¥ tEm— -yflp"f:ez%hﬁ-?}/sogndcldl—filarﬁxﬁ(?l ndol - 3- ami ne
3 43- Am no-11{4{BludreBpegrmpiesiylblenyii {8 aetd oy -3 neyiylphemptjeltfkoirdoddr boxam d

143 (5-PI uoropyrl di n- 3-yl ) phenyl] -144-(trifl uoromet hoxy) phenyl1]-111-i
soi ndol - 3- arf4ridyore-3- (2-ﬂuoropyndm—3—y1)phenyl] -1-(4-methoxy-3-methylphenyl)-1H-isoindoi-
1-(3-Pyri m3d| n- 5 yl phenyl1)-1-[4-(trifluoromet hoxy)phenyl]-111-i soi ndo
| - 3-am ne;

443- Ani no- 6-Cldongyirpymdi-4rylSl-@hptiwidit-3-yibhdnyl)d di-inedudol-3-apiiiebenzoni t ri | e;
143- (5 F UOFg%hﬁulﬁ‘5%13}.&%&&&&%&%&%&% QTR0 e hihe, 1H 1 SO

i ndol -

1-(3- Pyr| i li3rABingil {ASrdjchjorapyridipthrif I Hrispindadt ik Iphetrbrghigrod 3-dimethyld o 1- 3

-amne, 1H- yrazole~4—sulfonate
343- (3- Am no- din-4-yl1-1H-isoi ndol-1-yl)phenyl ]t hi ophene-2-earba
| dehyde; -{3-A1n1no—1 (2,6-dichloropyridin-4-y1)-1H-isoindol- 1-yl]phenyl 6-chloroimidazo[2,1-

143- (1 |'s ol ys3ehihbb180 Is@iERh e /Bl ARRBENND b-dichRYdpyAdiadn Vi kbinégiqlL ndol- 3-

am ne

143 ( 5- Met Fjlpbeok3,-ifiorbsnpanestforti®i di n- 4- y1- 1H i soi ndol- 3- ami ne:

- (3- Ari nos. -Mhbdl(ﬂ—ﬂ%obbh—ﬂslﬁm&%@ﬂihénﬂrm JsbinBdanyiphevE ar boxani de;

4 {3- Am no- 1§ I uo opyridi n-3-yl)phenyl]-1Hi sol ndol - 1-yl } benzoni
trile: oromet anesu fonae

1331(:2% Fl U@-Bp%ﬁmdilr(i;&}uwrb)aoﬂ@m&h 53Ahedly iH sumasmiipuaphenyl | - 1H-i soi

ndo am n

1 [ 3- (5-FI LIBPBWP?*‘E;ﬁ“ﬁS“¥°WyB’i“1 enyl ]-1-pyridi n-4-y1- 1H i soi ndol - 3-ani n
4-[3-Amino-1- (4—ﬂuoro 3-pyrimidin-5-ylphenyl)- 1H-isoindol-1~yl]phenyl

1 (4-Fl uoro-g-% ﬁr‘ldl | pheny1) - 1- pyridin-4-yl1l-1Hi soi ndol-3-amn

e; 1[4-F ucPt® %]/I’Idl n- 3-yl ) phenyl] - 1- pyri di n-4-y1

1H i soi ndol- 3- am ne; 1-(3-Fluoropyridin- 4 yl) 1 [3

(5-f1 uoropyyi,din- 3- t.‘%I)} 1H-|30|n
L5 B uor et ko, Yhe iR e OB BREIEF =1 .1 soi ndo1- 3- an
ne, a therapeutically effective amount of a compound or pharmaceuncally acceptable

i g3aﬁll ﬁgrospﬁmegéopaccor&mémé}g,m(lz f.l uoropyridi n-3-yl)phenyl]-1Hi soi ndo

1- (3- Fluoropyridin-4-y1)-1-(4-fluoro-3-pyrimdin-5-yl phenyl)-1Hisoin
dol - 3- am ne;
144- Fl uor o- 3- (5-fl uoropyri di n- 3-yl ) pheny1J-1- (3-fl uonpyridin-4-y1)-1H



1- (2-Ethyl pyridin-4-y1)-143-(2-fluoropyridin-3-yl)phenyll-1Hi soi ndol
-3-anmine; ) -

1-(2-1sopropyl pyridin.-4:y1)-1-(3-pyrimdin-5-yl phenyl)-1H i soi ndol -3
-am ne; -

143- ( 2- Fl uor opyri di n- 3-yl ) phenyl ] - 1- (2-i sopropyl pylidin-4-y1)-111-i so
i ndol - 3- am ne; 163

1- (2- Fl uoropyridin-4-y1)-143-(2-fluoropyridin-3-yl)phenyll-111-isoind
ol - 3-am ne;

143- ( 2- Fl uor opyne otinpre phgrmpertitienlly poctptdbie ereiplenteyqayriersdorilyens1 ) - 1H- i soi nd
ol - 3-am ne;

1-(2-Chl oropyridin-4-yl)-143-(2-fl uoropyridin-3-yl)phenyl]-1Hisoi ndo
| - 3- ami ne; 7. A pharmaceutical formulation, wherein the formulation comprises:

1 (2- Onl or opyr slfsehcesh) fbecids At dBinfinkh BEBALe b S0ipE - 3- am
1- ( 5- FI uor ol thegtpfrcgarding tordd@m@pard] uor opyri di n- 3-yl ) phenyl | - 1F1-i soi nd

ol - 3-ami ne; one or more pharmacentically acceptable excipients, carriers, or diluents. )
1- (5- Fl uor opyri di n-3-y1) - 1- (3-pyri m di n-5-yl pheny1) - 1Hi soi ndo1- 3- ani

ne;

i;)i( ﬁag: ugr 036.1 %};%ﬁﬂa&uﬂbﬂfy@béﬁbﬁﬁ@ Btk cotdifdro @R 9)Mrerid MR kit cBigiieda - 1H-
144- Fl uor o-'8lgroaceteis s ddi n- 3- yl ) phenyl ] - 1- (4- net hoxy- 3- net hyl pheny1)
- 1Hi soi ndol 3- am ne;

O Ol or o el Rl S St e S| sof ol -2-amin
1;1( 3- i’y g i m di nrthereptiRny dfectiddmidutit bk UeiITRE Siphimatdvblidily dccedtdbld H- i soi
ndo- 1-3-am ne; . .

343- Ani no- 13-a€§{°§95q°8‘ﬁ1i‘8583p‘§}?‘?‘&? #94.y1) - 1Hi soi ndol- 1-yl ] phenyl

5-chl or o- 1, 3- dié@inkoré plidupycenicalleacdeptibilefeReipitits, camiers, or diluents,

343- Ami no-1- (2, 6-dichl oropyri.din-4-y1l)-111-i soi ndol - 1-yl i phenyl

6-chl oroi m daw 2, 1- b][1, 3]thiazol e-5-sul fonat e;

313- A no- 1HX & camphived boplapyacewicalyhesepinbla bili thereafdabrding ty blajphny |

2, 6-di fluorghenzenesul f onat.e; o

343- A no- A0 g apost o emebarahem 1 Gy n o B oy
trifl uor onmesdizdebd-ainenat e; :

343- Ami no- 1- (4-fl uoro-3-pyrimdin-5-yl phenyl)-1Hi soi ndol - 1-yl i phenyl
t df | uor onet hanesul f onat e; and

443- Ami no- 1H¢ Aphirmesenti@lly peceptitde seltBeoprditad pliim 4, Mdbierstn thelwslt camprisessheny |
t df | uor onet hgpesubieeate. 6. A pharmaceutical fornul ation, wherein
the formul ation conpri ses: a therapeutically effective anount of
a conmpound or pharmaceutically acceptable salt thereof according to
claim1; ang Al83,906t0y kAR IBORIL 6 Raly 4, AHCRRL BDLA SXFHsB ent s,
carriers, or diluents. ¥ A pharmaceutical fornulation, wherein the
f or mul at i onAnceRie sadtes: a therapeutically effective anobunt of a
conpound or pharnaceutically acceptable salt thereof according to
claim 2; and one or nore pharnaceutically acceptabl e excipients,
carriers, ol dirhgeyeeytically acoaptahle saltpecortingdg claim ‘gd’é’é’fﬂﬂéb? wltggmprises a
accordi ng tRdekRbe3aiWherein the salt conprises a trifluoroacetate
salt. 9. A'pharnmaceutical fornulation, wherein the fornulation
conpri ses: a therapeutically effective anmount of a conmpound or

phar maceut i Rk lphardaetRtA Rirluisddd whiigh eRffordtkesHidprta: cl ai m 3; and
one or nore pharnmaceutical |y, acceptable excipients, carriers,

di luents. 10. 2RerpaistiREisetive ae i el porpayndyr phasasretiselly %caqpfab’c%Ler eof

accor di ng_t areleiofacdoraies Gl 4 har conpound i o
6- Fl uor o- 1- (4- net hoxypheny1) - 1- (3- pyri m di n- 5-yl pheny1) - 1H soi ndol - 3-
am ne.



11. A pharmaceutically acceptable salt according to claim4, wherein
the salt conprises a trifluoroacetate salt. 12. A pharmaceutically .
acceptabl e salt according to claim4, wherein the salt conprises an
acetate salt. 13. A pharnaceutically acceptable salt according to
claim4, wherein the salt conprises a hydrochloride salt 14. A
phar maceuti cal fornulation, wherein tl fornul ation conprises: a
therapeutically effective amount of a conpound or pharmaceutically
acceptabl e salt thereof accordi to ¢laim.4; and 164 one or nore
phar maceut | cal P3F e Raa st ot atle Sxcipier, Filters ST (Ho¥RlEn s, | 15, A
pharmaceutically acceptable salt according to claimb5, wherein the
salt conprise n acetate salt. §&6. .pharmaceuti cal . fornul ati on
Wher ei ' ¢ hel' SRR OIY aregp g st secordiflo B SIS P CHPPBER | ve
amount of aancoegmesull or pharmaceutically acceptabl e salt thereof
according to claim5; and one or nore pharmaceutically acceptable
exci pients, carriers, or diluents.

16. A pharmaceutical formulation, wherein the formulation comprises:

a therapeutically effective amount of a compound or pharmaceutically acceptable
salt thereof according to claim 5;

and one or more pharmaceutically acceptable excipients, carriers, or diluents.



