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| ea@® t (lleawa, Y., et al., Biol. Pharm. Bull. 2005, 28(10), 2016-2018). However, expression
in neutrophils and monocytes is less well defined (Ling, P., et al., Br. J. Pharmacol.

2004, 142(1), 161-171). Receptor expression is at least in part controlled by various
inflammatory stimuli (Coge, F., et al., Biochem. Biophys. Res. Commun. 2001,
284(2), 301-3089; Morse, et al., 2001), thus supporting that Hs receptor activation
25 influences inflammatory responses. Because of its preferential expression on
immunocompetent cells, the Hy receptor is closely related with the regulatory
functions of histamine during the immune response.
A biological activity of histamine in the context of immunology and autoimmune
diseases is closely related with the allergic response and its deleterious effects, such
30 asinflammation. Events that elicit the inflammatory response include physical
stimulation (including trauma), chemical stimulation, infection, and invasion by a



i nfl ammatory response that may be initially characterized by a
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20 antagonists are not conpletely effective in the clinic. Recently,
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Formula (I)
30 have Ha receptor modulating properties. Compounds according to the present

invention have leukocyte recruitment inhibiting properties. Compounds according to
the present invention have anti-inflammatory properties.



WO 2008/ 008359PCT/ US2007/ 015763 R6, 'NR' R5 N'A NNR4 R6 wherein Rl
and R2 are each independently H d, F, Br, nmethyl, ethyl, nethoxy,
NO2, or CF3yoR@sioss3ty nethoxy, C, F, Br, or CF3; 5 A i schNu@bowhayes
where Rd is Hor C; with the proviso that at |east tw of al, R2,

R6, and Ra are H Xis 0 or S; -N(R3)R4 is one of the noieties:

where g is 0 or 1; R3 and R4 are taken together or separately as
defined by the structure of each one of said noieties; Rb, Rb, and Rd
are each |nd

KA A At ST e i A T
et hyl enSr@ﬁEdﬂGn. R., Inflammation: Basic Principles and Clinical Correlates, 3rd ed.;
Lippincott Williams & Wilkins: Philadelphia, 1899; 2) Stvrtinova, V., et al.,
Inflammation and Fever. Pathophysiology Principles of Diseases (Textbook for
5 Medical Students); Academic Press: New York, 1995; 3) Cecii; et al. Textbook Of
Medicine, 18th ed.; W.B. Saunders Co., 1988; and 4) Stedman’s Medical Dictionary.
Background and review materiai on inflammation and conditions related with
inflammation can be found in articles such as the following: Nathan, C., Nature 2002,
420(6917), 846-852; Tracey, K.J., Nature 2002, 420(6917), 853-859; Coussens, |..M.,
10 etal., Nature 2002, 420(6917), 860-867; Libby, P., Nature 2002, 420, 868-874;
Benoist, C., et al., Nature 2002, 420(6917), 875-878; Weiner, H.L., et al., Nature
2002, 420(6917), 879-884; Cohen, J., Nature 2002; 420(6917), 885-891; Steinberg,
D., Nature Med. 2002, 8(11), 1211-1217.
Thus, small-molecule histamine H4 receptor modulators according to this
15  invention control the release of inflammatory mediators and inhibit leukocyte
recruitment, and may be useful in treating inflammation of vérious etiologies;
including the following conditions and diseases: inflammatory disorders, allergic
disorders, dermatological disorders, autoimmune disease, lymphatic disorders,
pruritis, and immunodeficiency disorders. Diseases, disorders and medical
20  conditions that are mediated by histamine Hy receptor activity include those referred
o herein.
Fused pyrimidine compounds have been described in: U,S. Patent Nos. US
3,706,747 and US 3,755,583, U.S. Pat. Appl. Publ. Nos. US2005/0153989 and
US2006/011 14186, Intl. Pat. Appl. Publ. WO2005/042500, Intl. Pat. Appl. Publ. WO
25 2006/050965, and JP06220059. However, there remains a need for potent histamine
Ha receptor modulators with desirable pharmaceutical properties. Certain benzofuro-
and benzothienopyrimidine derivatives have been found in the context of this
invention to have histamine H, receptor-modulating activity.

Summary of the invention

30 In one aspect the invention relates to chemical entity selected from
compounds of the following Formula (I):



R6 is Hor nmethyl; WD 20081008359PCT1US20071015763 R7 is H, Cl4al kyl
unsubstituted or substituted with -OH, -SCH3, or -NH2; allyl; or

cycl opr opylwoaod sy maceutical ly acceptabl e salts of coapauadsohss
Formula (1), pharmaceutically acceptabl e prodrugs of conpounds of
Formula (1), and pharmaceutically active 5 netabolites of Formula

(r). In certain enbodi nents, the conpound of Fornmula (1) is a
conpound sel ected fromthose species described or exenplified in the
detail ed description bel ow. ' Ina further aspect, the

invention relates to pharnmaceuti cal con% sigtions each conprising an
effective amount of at |east one ghenmi c‘$ entity selected from 10

conpounds of Formula (1), h@rma eutjCak]y acceptable salts of
conmpounds of Formula (1), phar y acced)abl e prodrugs of
conpounds of Formula (1), andy A ut H@a‘ﬂ y active netabolites of

Formul a (0. Pharmaceutical conpositions gccording to the invention
may furt er .conprise a pharmaceutically acceptable excipient. 15In
anot her WHEF¥Rt . the invention is directed to a method of treating a
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conpounds with fher prolio(th)t aﬁleéspﬂwmbtﬂﬁ 4| diyd Retdrgdd;met abol i t es of
conpoung % g[nula (I'). I'n certain preferred enbodi nents of the

i nventi Ph t he di sease, disorder, or nedical condition is

i nf | ammeti§RSHR? isndrieanitiuei ropictiesei n refers to the response t hat
devel ops as a consequence of histapi ne release which in turnis 25
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where ¢ is O or 1;
R® and R* are taken together or separately as defined by the structure of each
one of said moieties;
RY, R% and R® are each independently H or Cq.zalkyl; and
15 each R® substitutuent is methyl or two R® substituents taken together form a
methylene or ethylene bridge;
R® is H or methyl;



Addi tional enbodi nents, features, and advantages of the invention
will be apparent fromthe follow ng detailed description and through
practice ofwd b@soepggnti on. Detail ed Description of | nveptr@Randhistdss
Preferred Enbodi nments For the sake of brevity, the

di scl osures of the publications, including patents, 5cited in this
specification are herein incorporated by reference. As used
herein, the terns "including", "containing" and "conprising"” are used

herein [n their open, non-Jimting sense. The ral kyl " f t
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1-111 exciplamtNH, ,, \-14 , "-Ng , NH WD 20081008359PCT/ US2007/ 015763

(N, *5 0RO Ohjrglhhmér aspect, the invention is directed to a method of treating a subject
suffering from or diagnosed with a disease, disorder, or medical condition mediated
by histamine Hs receptor activity, comprising administering to the subject in need of
such treatment an effective amount of at least one chemical entity selected from
compounds of Formula (1), pharmaceutically acceptable salts of compounds of

20 Formula (1), pharmaceutically acceptable prodrugs of compounds of Formula (1), and

pharmaceutically active metabolites of compounds of Formula (1).

In certain preferred embodiments of the inventive method, the disease,
disorder, or medical condition is inflammation. Inflammation herein refers to the
response that develops as a consequence of histamine release, which in turn is

25 caused by at least one stimulus. Examples of such stimuli are immunological stimuli
and non-immunological stimuli.

In another aspect, the invention is directed to a method for modulating
histamine Hq receptor activity, comprising exposing histamine H,4 receptor to an
effective amount of at least one chemical entity selected from compounds of Formula

30 () and pharmaceutically acceptable salts of compounds of Formula (]).

An object of the present invention is to overcome or ameliorate at least one of
the disadvantages of the conventional methodologies and/or prior art, or to provide a
useful alternative thereto.



NHNH)IN, , 0 00 A HO , NHO 0 O The term "heteroaryl” refers
to a nonocyclic, fused bicyclic, or fused polycyclic 5 aromatic
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any f or fuhyd, igbinetyl, Isecdiutylnteyt-hutye (1BoY; naestyl l§09@mtwbﬁ%ﬁ-@$@t3tui@¢>@4.d$®exyi

exi st i |

st er eoi S%Oﬁ g;rt)ﬁggﬂiaﬁe ggm %ﬁ% &dlﬁﬁhﬂgkm ﬁlnﬂgl‘eg%{ ?gglrtrll] a, an tv:,?l‘egs

t her eof hesels wand becoagidsred mm%éerﬁé@gey@netqféh& seriegbing efanpleany
formul a gi Ve’THé%F‘rh“ SohRye ?9@% {Pa SBRIFERAYr @ﬁ@ﬁﬁé@&ﬁatea NS1oRbeyaNcE -

enanti oneric forns, e or 'nore diastereoneric forrs
15 fused polycycllc or spiro polycyclic carbocycle having from 3'to 12 ring atoms per

carbocycle. lllustrative examples of cycloalkyl groups include the following entities, in
the form of properly bonded moieties:

' DDOQOO@OU@

, > > Lb L%,and ﬁb

A “heterocycloalkyl” refers to a monocyclic, or fused, bridged, or spiro

20

polycyclic ring structure that is saturated or partially saturated and has from 3 to 12
ring atoms per ring structure selected from carbon atoms and up to three
heterocatoms selected from nitrogen, oxygen, and sulfur. The ring structure may

25  optionally contain up to two oxo groups on carbon or sulfur ring members. lllustrative

entities, in the form of properly bonded moieties, include:
H
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10 or nore atropisoneric fornms, and m xtures thereof. Furthernore,
certain structures may exist as geonetric isoners (i.e., cis and
trans i somayeleos@ssskaut omers, or as atropi soners. AdditipeRalshohrodhds
formula given herein is intended to represent hydrates, solvates, and
pol ynor phs of such conpounds, and m xtures thereof. To provide a nore
conci se description, sone of the quantitative expressions 15 given
herein are not qualified with the term™"about”. It is understood
that, whether the term' about is used epr|C|tIy or not, every
quantity gi vgn herein | meand togref thecactuab gi veo val ufg,
and it is gls an Hg to fhe on tg_suc iwaig
val ue thatﬁ;éalgﬁggg éf beSi ferréng @%d NE h Qtha dki LI
in the art, including equiva ents and apprOX|na i ons 0 the
experinental and orH20 negsur cdnditio for S ch g n pval ue.

Whenever a yi el 5 to a
mass of the entit fgn &Elgh ih %b 3 | d 3 sdgﬁéj;o t he
maxi mum anmount of th%'SanﬁHeht|FV'th 0uI ﬁea r the

particul ar StOIHhIQﬂEtHﬂC(EOﬂdItIOnS Concentrations t hat are gi ven

as percentage er at ed d| Ly,
25Ref erence t C entcal ent erein st ndiéigzqa r ef cejto any
one of: (a) th HHuaI reci Uech ed@%nti ty9” and

(b) any of tl?ﬁeftgfnqshQ{er hr&fé‘?é‘t é'm nggbfc l;ﬂséchﬁlcggﬁié thf’ed‘@b@ﬂyclic

t he conpound is bein onsi dered en na or exa

her €® n emfaa%hptmw%trrnga%trtr@tmiave@ieawé@gwei@ﬁeﬁ érﬁ@ecﬂ@oé!rﬂiomﬁe

of , for a8y SouFhSldrbkidhn &ié@i@&&ﬁﬂn dR; 02 é?%rhip difyrh RabiRl $rom 3
exarrpl e&I R- ?g) refers tSo the so |dr@gﬁb our?dp as It 10(‘:ouur be P o

exanpl etq h2ZingApms rRer ts%ﬁ@cu@her!"%rértue;ﬂramﬁe?eet he@roerdhewpﬁlpﬂue?

pr epar atrié%no& Qﬂtitiéss‘iﬂtffeeﬁ:%%ftp}opﬁi%/ HodlsPRibidead formof the
conmpound in a vent; and RO0O-(soo refers to t he di ssoci at ed form

of the conpound in a soIvent uch a$ the

2008/ 008359P @/o so,q ‘§ c{ prmy @n& nd }\an
aqueous envir ocC BV fro

COOH, from E salt therepf or front ny other entity that yieIds

R—OOO upon rgﬁ% io @miggb\geim mn m

exaﬁE
Ia R— COoH! refers to the exposure of such entity to the form

or forns, of the pomnd »XIS e medi um
in which such exp /}ak abe [& ch_entity is
for exanple in an .ouedus € |r®hnen erstoo thef the

conpound R-COOH is in such sane ne-runt and therefore t he entity IS

bei ng exposed to sr“ ?ﬁ nd/or o gq), where
= 0 Lts

t he subscript 10 "i i &
conventional nmeaning in chenistry ﬂnd bl chenist y. A carBoxylic acid

functi onal grrweem&slehaemh@ hﬁsan reGodies that mrep@éies oF etaraanl.ascloalkyl,
this ch0|c i.S not imtati on but

ot o1 5 Sttty eiopl T O R Ui BRief o Va e h gaheuddys Bod st

Ib_e p?O\éla?eﬁiﬁnai t;péclﬂss gfthnt herstddmcdﬂ taasd dgrmwmrmsnabydnﬁbbtseierwed
Imte (0] I oxX . SiIc,nitro as (0]

b mea. e Re eTRna s MRTRe o aries NPT HEMuAS OreRkeN The tem

_kn;)wn rrft!_‘aaster Sepir@sfrhle dmdbuﬂm@tmabrmetw :oaotb hte corrpoutnd ~Such

| Nteracti ons r S Of ,ONS 1N u e no

di ssoci ati on ﬁ'&s@ ?‘gl" lﬂ%{f@:{:&% Q?UD ?’fcrpﬁtﬂtthgeg% one or

gydr oIt y $hére silsvaidms, gheqéuﬂr'n@sdbemﬁwomeape Qhﬂﬁhbl&p!ggﬁ@ﬂlbi‘oup bears no
e onati on er, e ega e
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25 are replaced by an atom having a sel ected atom c nmass or nass
nunber. Exanples of isotopes that can be incorporated into conpounds
of the invanbh@voogded ude | sot opes of hydrogen, carbon, pchfRIRHN15763
oxygen, phosphorous, fluorine, chlorine, and iodine, such as 2H, 3H,
11C, 13C, 14C, 15N, 1831F, 32F, 35s, 18F, 36Cl, 1251, respectively.
Such isotopically | abelled conpounds are useful in netabolic studies
(preferably with 3014C), reaction kinetic studies (wth, for exanple
2H or 31-1), detection or imaging technjques [such as positron

em ssi orﬁ‘ihﬁﬁ'ﬁﬁ%ﬁﬁws(ﬂﬁé?)deéP”g? ﬁg?r’fﬁ‘-‘;&!fal %h??%’?ﬁ ﬁ%ﬁ P sgneant to

t omogr apByud AREYNdiendichmsliew pdsivien oh thulgtteai.e tissue distribution
assays,. or in radioactive, treatnent atients arti Eul,ar,

] f |
18F or 11C | ABKITRENUIREIIH BEts0R S5 OreHRCeD GBRTRT BY BAMPBRASE PAVIRGY be
paL tic ;Jb?pbﬁarﬁ ﬁ;ﬁﬁf@byf He §hRictoral SRE@Tha ab ug&n%tuts cértdih h»_%ﬁationsz or forms. In
supstitutiron w _neavil er 1 SOt ope Suc as euterrum (l.e., . .
af f m'% d Parickial ¢BPaHBRMR P‘Eaauv%rﬁelia@yeﬂéﬁiﬁﬁ "RgY #Paﬁ]a&wmwc@en@% and
me‘éI abog&mraf@biekis&m dfﬁé&em@m{t | ﬂ%rﬂléﬁé:rf@ﬁiﬁ??lgﬁ;ipﬁgdgsbﬁiérs bhg%térféoi[somers
reduce sage requlre nts. SOl Oopl ca e coO ounds O | R
et S ompa e S g ensraL ey e TORUSES drerBal BS By eaers ihin
out t he it eessiibRiBedoraliRs EThid) drydostlitagseroherein ishiatetxizitbespasdnt a
preparations described bel ow b suthi tuti ng a readi ltér avai {Ca?bl € one
U Sot opi CATHHeAREP O] U RARNERSE RERS| Lo SpMoHE ARSI HDE?
WhetO r efoe nidregitiopisomyefiofortisa agdueixiures éargot heurthedrewire poertdin atructures
ticul iety 10 f | i st., of i , i i fied

Part nl S SReEa apdmab TeBmise (12" PRENAUMAR REFELSE 7S B s o,
t he var iatopesoappsafidujticeladlgnwary trmute givearmeaeminds jntahded tarappesait| e

. ( Tt ed
PE" S b I ond BENFABGSoP by o RBBIAES AP BB TEb et

list is cres 'for t
vari abl e el sdnhmoriden titeefoonciseadeseriptiors some efithe: quaniitative exgBgssiays

of ?5“ rgﬂenelzn(@rgm E@O@F@%}*ﬁg@ﬁm thteqé%é?%é&g‘# ltguﬁHgé?éédJﬁ'%h whether the

Sl exanpie 1's one 0 and ‘su exanple 1s one of S
and Sa, temmetahdutsie usssi explisityormett eevery quabiddigiven Berefn ishinganvipaefarda

; ; . ; ) . M ]
3 exanpi 16 pElEPalyBn"BE.C IHAER SGHAHRIE terePlo HAEROXATICH fotsPh given
Ss; Sl ewalys that wogll egago82blydrpindeired Basedind the ordinsersidl ofthe one

f h. i ] mol i f Si
and"Sp. R0 EEival S RSB TG o SRBMMA BT T S
her 80n froeasiremsak sonditione it suchugivemualupy Whgnetera wieldisigiyen Fhe

f or egoi f&ééﬁ@%%a@m@t%@é l{éH HSSbr {fef f}ﬂtﬁ? k&%hicﬂ@h%gﬁk? {ﬁéﬁ?&?q"“"

in generi c ter nEan to | ustrate t € varl ous su ]
assi gnneaskeeide the meximumeamounhef fhersagos aplityShakeryld hegRiaineddmeen the

for _subsfddidfa soRRiGRERic dheRiche. A der@BliSns it RO RRcH S4/p6rcRBtages
R1-7, A’ X, Ra-3, and q, and_any other generic substituent synbol
used herefaf to mass ratipgy WiHepsindicatef diffeist®y.t han one assignment is

given for anR4RhRe ©'a sHERid Baky heteRodhRBN oy efblaingeitd WARIdnebf: (a)
conprise the vari ouiseﬁgroupl ngs that can be made fromthe lis

] | ¢ ted
assi gnmehie gctualik spcitestiiopeheleriian cheinigaleRiilitAEhix et dbe forsws eisurly
of a secgrehiexaRhLiIrPheSHBEIM HEWhichah8icBApalind ik belrig ésndisielwhen
descri bed that substituent Sexar’rﬁl e.is one of Si, Sz, a%d é .. this
| i sti ng Nasheds FRbeRmbBle: feferenet Netaisia R FBACHAYChER B Stkhnpl e i s
Si; SexadMpnfussds réR¥anas & sy Sde ohasRERAAPIeS RRCOOH PR-TDEL;), and R~
Sexanpl e_i.s_one of Si and S?,F'Q Sgéﬂrpl qf S Oﬂe 0{_ 52 and 53; %exang%e
i s SHe dFOQ sensin this example, R-C s) refers to the solid compound, as it could be for
example in a tablet or some other solid pharmaceutical composition or preparation;
R-COOHsqy refers to the undissociated form of the compound in a solvent; and R-

COOQ son refers to the dissociated form of the compound In a solvent, such as the
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WO 2008/ 008359PCT/ U82007/ 015763 and S3; and Sexanple is any

equi val ent of each one of these choices. The shorter term nol ogy

" Sexanpi e ivgo omego®BssSi , Sz, and S3" is accordi ngly usedpbhengbidialss

t he sake of brevity, but not by way of limtation. The foregoing
second exanpl e on substituent term nology, which is stated in generic
terns, is neant to illustrate the various 5 substituent assignnents
descri bed herein. The foregoing convention given herein for
substituents extends, when applicable, to nmenbers su% as, R17, A X
Fee, anHis§ociairy @Ay thtﬁﬁﬁogéﬁ%ﬁ'ﬁdd“&rb%‘i%%‘érﬁ“%’?%}ﬂ” WURGINRE RSt |
The nonaiéﬁb&bwdeforﬁ derWekifrgrar R- C@@anraﬁpé saf theeef, prif@na aezlyaﬁﬁerc)éntity
substityents, ant to efer to e o nts Qf this in

whi oh e viskds poB S e BIRESTR b g GOREHEERE I ShtheT
t(r)] joi nék&kﬂpﬁw ahf@)&ﬁbssudéﬁ suﬂgaﬁeéﬂﬁfﬁlﬂxg’ah%&ttﬂﬁfbor?yoﬁrmhoﬁformmLe

e ter refers. i ndepende nt s aye on
et FBE? rdters fo BRisaPatR & S4an SHEY I acnks b bt i tempouns
en?odl nﬂnﬂ:@@ﬂ‘ﬁ?ﬁath@fﬁsldﬁ ﬁﬂstcafmmmt ﬁﬂimh?rrswhﬁ?)sucﬁmmeum @keemiléqdh In
refers an al.iphatjc chai et her. strai or_ branch
oran i Bty P 306 Bofb e b SR in S gt b R AR i indgribot
W th m thatthe compouﬁdyRmcsoﬁ!stnm geoh sapfeaneddint, aritetherefors theeamtity o

t 1t nt

oen Do B et U BpRhieR SEE MRl st ahdBr HOE DAGe yhBRS Y KLsript
di stbst I (hqﬁé’mttand%: B}r “ambemm”/bd&o&jmg &b ds soheerdiomat ohesndrig m)chemnstry and
di subst |

ot S iLute h
attache ot gnegng ai%%)?t S AN egm%t'%él éroﬁ l"1'%'| tbeéﬁ"s%dr% eﬁs 0 such
di subst nbonemic!aki ttme)aarapbacihmicln@ce hsenetecotmdiadu hewever &g amijatiomhdt iBis

attac hegﬂérgiﬂ\{lé}? lilhg{rgﬁor? uﬁ% hh&é&%d&e{ﬁ%‘? Lnalo ous exéq@%gw bL-‘cbl"B\nSEd in

f or egol ng |1 considerations on as
nomenc| égrovseof mher funetideakgroogst maludmmbuto‘iqt ilﬂeﬁeérteﬁwaeHeﬁJﬁﬁlQ pitepgen

set 4 m%&ﬁbe%@%ﬁ% 23 tﬁg@%qec%i%sméﬁg %% dd'l rf#g g%&ﬁﬁ ngl!sC@lfttFaglsforms

ot herw se ent rence to SUC set
refer en@ecwlr@tmkmm sVanners fethef medisin thaticontairsrificemareYnds Such

subset s; r?% édﬁﬁﬁ %’i’\dﬁ?gl’f"srftSﬁt‘ijaﬂd?\sgfﬂahHE' Butyarel rﬂ)t %H'm%dnggﬂbaa%én of

For mul a I n sone
enbodi mﬁﬁ@cnamn,utgummterwerWV@Mﬁédunﬁ’éﬁiﬂg hF@I°lV§'SHS@||Va@’3 inplydddhe

embodi @%Fatsdﬁ b?otB'p'a faH'\rclt Mro%ﬁhw Furth%r 'e%aﬂﬁes innth%)r’%ard are

enbodi ment s, I'n further
enbddi rrm\s;!ed(hesels beICﬁU%% ﬁ%ewtﬁiﬁM%aﬂd N@R@‘pmaﬁ@ns o2 giten: maAive

S 0 fidaned. In further
q kﬁgwﬂ]rt%s%ﬁ% e 8F ORI BRI ¥ R8T

enbodi nment
Any formula gwen herem is also intended to represent uniabeled forms as well

as isotopically iabeled forms of the compounds. Isotopically labeled compounds
have structures depicted by the formulas given herein except that one or more atoms

25 are replaced by an atom having a selected atomic mass or mass number. Examples
of isotopes that can be incorporated into compounds of the invention include isotopes
of hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine, chlorine, and icdine,
such as 2H, °H, "'c, c, "c, N, ®0, 70, 3P, ¥p, s, '°F, *°C|, ¥, respectively.
Such isotopically labelled compounds are useful in metabolic studies (preferably with

30.  'C), reaction kinetic studies (with, for example ?H or *H), detection or imaging
technigues [such as positron emission tomography (PET) or single-photon emission
computed tomography (SPECT)] including drug or substrate tissue distribution
assays, or in radioactive treatment of patients. In particular, an "®F or "'C labeled
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5; where Rd is as previously defined. In still further enbodi nents,
-N(R3)R4 is: NTh c2\1- Rd -N(R3)R4 is: where Rd is as previously
defined. | Rystdiokhoskisr t her enbodi nents, 4 rTh4 rTh , rT?CﬂNsMwb\isﬁls
| -NN-Rd\\ or 10where Rd is as previously defined. In still further

enbodi nents, -N(R3)R4 is: where Rb, Rd, and Rd are as preV|oust
defined. In still further enbodinents, -N(R3)R4 is: e F

_ -014Ro he t-N ; ORC. 15 where R, Rd and Rd are as previously
defined. In still further odi nent s

compound may be particularly preferred for PET or SPECT studies. Further,
substitution with heavier isotopes such as deuterium (i.e., ?H) may afford certain
therapeutic advantages resulting from greater metabolic stability, for example
increased in vivo half-life or reduced dosage requirements. Isotopicaliy-labeled

5 compounds of this invention and prodrugs thereof can generally be prepared by
carrying out the procedures disclosed in the schemes or in the examples and
preparations described below by substituting a readily available isotopically labeled
reagent for a non-isotopically labeled reagent.

When referring to any formula given herein, the selection of a particular moiety

10 from a list of possible species for a specified variable is not infended to define the
same choice of the species for the variable appearing elsewhere. In other words,
where a variable appears more than once, the choice of the species from a specified
list is independent of the choice of the species for the same variable elsewhere in the
formula, unless stated otherwise.

15 By way of a first example on substituent terminoldgy. if substituent S1examp1e is
one of Sy and S, and substituent S%eample Is one of S; and Sy, then these
assignments refer to embodiments of this invention given according to the choices
S exampte iS 1 aNnd Sexampie 1§ S3; 8 exampte 15 S1 and Seampie IS Sa; S examplo IS Sz and
Szexampla is S3; S1example is 82 and Szexample is S4; and equivalents of each one of such

20 choices. The shorter terminology "S‘mmple is one of S and Sy, and Szmmme is one of
Sz and 84" is accordingly used herein for the sake of brevity, but not by way of
limitation. The foregoing first exampie on substituent terminology, which is stated in
generic terms, is meant to iliustrate the various substituent assignments described
herein. The foregoing convention given herein for substituents extends, when

25  applicable, to members such'as R*, A, X, R*? and ¢, and any other generic
substituent symbol used herein.

Furthermore, when more than one assignment is given for any member or
substituent, embodiments of this invention comprise the various groupings that can
be made from the listed assignments, taken independently, and equivaients thereof.

30 By way of a second example on substituent terminology, if it is herein described that
substituent Sgxample i5 ONe of Sy, Sg, and S, this listing refers to embodiments of this
invention for which Sexampte is S1; Sexampte IS S2; Sexample I8 Sz, Sexampte is one of 84 and
S2; Sexample is one of 81 and S3; Sexampe IS ONe of Sz and S3; Saxampie is ONe of 54, 82

11



N,---\ .t-NN-Rd C /INNRd ; or; where q, Rb, Rd, and Rd are as
previously defined. In still further enbodinments, -N(R3)R4 is: WO
2008/ 008353 ACTuokIBRA// 015763 I n sone enbodi nents, RbPCBdﬁﬂﬂﬂ@sﬂg
are each independently H or nethyl. In sone enbodlnents R7 is H In
ot her enbodi nents, R7 is nethyl, 2- 5hydroxyethyl,

2- met hanesul fanyl et hyl , or 2-am noet hyl . The I nvention

I ncl udes al so pharnaCeutically acceptable salts of the conpounds
represented by Forrmula (I), preferably of those descri bed above and

of the $PETT RO SmporiRiaNEREHYEISTf eAgh enf of Sirsediviees Bhe shorter

treat Wemérnhiﬁbré@ys‘gg,gmq?ealbtoﬁe 64053\ sahaﬁa@geetdceatd.ug@\%eat@é}bm rtte sdi@
i nt ended b&e nmean a base of a npound

r epr ese/™ OBY. BUF ALH Y VRY of Hg@tapgn na' ﬁgth‘}ﬁg@'“goWﬂQStﬁ %’éﬁﬂ‘?’et‘tﬂ syhalifeent

or ot hemnsmotasggl Wlickak |sYat§éllnﬁ gbhemt amRdiY r&eéhf@tall@étrét@ thE8Gafiols ect .
See,59ene " Phar rra%eutlca Salts", J. Pharm

a
oo 59 Ghbatighnt S8ionments desribar e L CEsHY 08 CoRYP paR given nerein for

Pr oper t isebstitGehercéitends amﬁlertlagplna‘ab@é'ﬂto asmbors\MicMER 1 EJR, X, M+ eydveH
and VHCA, Zurich, 20 rred){) ar mac t| cally accept abi e salts

are tho?@dt"’tfé}’tOtQFegﬁﬂ%rt'(ﬁﬁ‘dtaﬁtg'd‘?@a? %11“?8 e'\/@ and ‘sui tabl e for

contact with 'Itlteencbmeﬁclemref"CQaMtarij] Whih eipplisd Hefeih 8 iaGilads of
irritatio

| 1. f F
possees HoS PN i rRe LT EREr GremBoS gty pr uieiepiadetwhicBprchand
botﬂh;Ot y peerobné oﬁttte mmabegobmgnandmacsqmdjmngtqf ;he!aatnogly\il 4l R a
er |no ni c. bases rgani ¢c_and. or gani,c
et ds, feari Rk Feesl o vy B B58imat dus ITRERT Feftih B Rgnenty to
Ehar In?camnbcnxatrieyttsamaepe%b;afesﬁrben nIBJhME(CSMIéraIDMmW$ tatiHaabawo carbon
i sulfa e |
ronohy S S, bl bbFS i AORSR M ES aroon membesm 4Fas
pyr ophosphat de tehinde,. rﬁlaikyl rbfaraitces ahpbdtlcdebalnawbemms;trammpm'dnrmtc&'ﬂad,
d N
Gecdgoasith a SN Ry AR ool RS B ARDIANER o5 < ot
suber at &sf). sebacat es, fumar at es, nal eates, butyne- 1, 4-dioates,

gle)r(lly?rGOl%eﬁzgwﬁl §ltjty I oxy enzoa m%'%hfﬁ' g%enzoé}cﬁtg@%%%qﬁal a?ﬁgs

sul f onat8§§0hmnéne§$tbﬂlbﬂ%tw§n mhwmm@o%@cfmmlmmde For
phenyl b‘&éﬁﬂatlé’Sr'efé}bﬁﬁé‘tc?ast%Qﬂt%%B —ﬁsB %h@ygﬁ%ﬁb%ﬁéfﬁﬂ&%m to such

glycolates tartrates e-sul f ona
20 disubstituent with A attached to a first substltuted member and B attached fo a

second substituted member, and it also refers to such disubstituent with A attached
to the second substituted member and B attached to the first substituted member.
. According to the foregoing interpretive considerations on assignments and
nomenclature, it is understood that explicit reference herein to a set implies, where
25  chemically meaningful and unless indicated otherwise, independent reference to
embodiments of such set, and reference to each and every one of the possible
embodiments of subsets of the set referred to explicitly.

Ih some embodiments of Formula (1), R'is H, methoxy, CI, Br, F, or CFs,
30 In some embodiments, R? is H. '

In some embodiments, R® is H or CFs.

In some embaodiments, A is N. In further embodiments, A is CRa..

In some embodiments, R7 is H.
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WO 2008/ 008359PCT/ US2007/ 015763 pr opanesul f onat es,

napht hal ene- 1- sul f onat es, napht hal ene- 2-sul fonates, and nandel at es.

I f the conpemonesoésssornmula (1) contains a basic nitrogerpcrigsendeshsed
pharmaceutically acceptable salt nay be prepared by any suitable

met hod available 5 in the art, for exanple, treatnent of the free
base with an inorganic acid, such a's hydrochloric acid, hydrobromc
acid, sulfuric acid, sulfamc acid, nitric acid, boric acid,
phosphoric acid, and the like, or with an organic acid,,suych as
acetic acid, ’b%ﬁ?l%@?‘%ﬁ’e&'&’&? iIsPo i Maher;gﬁia?dlgt ?'S%'Sa id, lactic
aci d, ascor bircs@ae@mbadigientCNIR®R/ dg.oxynal ei ¢ acid, isethionic

aci d, Sl:lr;(\;Ci nic acid, valeric acid, fumaric acid, nalonic 10acid, )
pyruvi c “ggi d, Q%alic acid, glycolic acid, salicylic acid, oleic acid,
pal mtic{acjd, y;Jauric acid, a pyranosidyl acid, such as glucuronic

acid or garactfirahi g aci fhis Brt] ROGRY H-RY AT AyioEeielE I ifer

acid, citric acid, or tartaric aci an am no acl as aspartic
aci d or egbedinertsadV (R )RBnisar omati ¢ aci d, such as benzoic acid, 2-
acet oxybenzenc acid, naphthoic acid, or cinnamc acid, a sulfonic
acid sdb asNiBTauryIsuéfonic acid, p-toluenesul fonic acid,

met Fanesul Yohi ¢ acVeredRhisrssenavisvsly drfingd. Jaystdl fughen eneodingnise of
aci ds sug¢fR®¥e* fshose given as exanples herein, and any other acid and
m xture thereof that are regarded as equival ents or acceptable
substit tn light of the ordinary level of skill in this
technol ogy. | ‘Epe conpound of Fornmula (1) is an acid, such as a

car boxyl i c—a€i d"or whld RAIiE ad Bréfibibly HEAnEES | 66l RPREFBRPIHJIRhsY
acceptabl e salt may be prepared by any suitable nethod, for exanple,
treat meM¥(FofRt#Be free acid with an i norgani ¢ or organi c base, such as
an amne (prinmary, ,sgeendary or, tertiary), an al kali netal hydroxide,
al kal i ne, earth netatN hy i deFhany ati ble m xture of bases such
as thosé?ﬂ{ygﬁ"ﬁs;exaﬁﬁgggfhggein, nd/any other base and mixture

t her eof thatﬁare regarded as 25equival ents or acceptabl e gyb§titutes
i n 10 ghwhefe Rnés as gvendeyslyelefineds Irs kil furiher embodirmentso FNEY IR is:
Il'lustrative exanpl es of §yitable salts include organic salts derived
fromam no acigds, such as glycine and arginine, amoni a, carbonates,
bicarbo%gh ; indﬁm, Rélary, and tertiary am nes, and cyclic

am nes, °*s ﬁEIégﬁbgpz ami nes,. pyrrolidines, piperidine, norpholine,
and pi perazine, and ingrganic salts derived from 30 sodium calcium
pot assi Wereign@si and Riane as sevioysiy defigedhp &t stilkfusther gmbadimantsand
lithi umpr*)Rr*igThe invention also relates to pharmaceutically
accept abl e prodrugs of the conpounds of- Fornula (1), and treatnent

met hods .gnpl gyi R such ph&fnaceuticallbeMD

2008/008g§gEE¥NQ82 0?2?ﬁ2§?3 aggﬁ?:gpLgfprodrugs. The term "prodrug"
means a uréﬁﬁ oM ggate nmpotad that, follow ng
admnistration to a subject, yields the conpound in vivo via a

chets calwhere pfiyBF cdrahRE are ps qredsusivclkfined s i still fistrer emntiyweats, c
cleavagq“ggg wnder physiol ogical conditions (e.g., a prodrug on being
br ought 7t ﬁﬁyETological pHis 5 converted to the conpound of Fornul a
(0): A "gharmaceutically acceptable prodrug” is a prodrug that is

non-t oxi ¢ iolggically toIerabIefgand ot herwi se biologically
sui tabl e for I ni stgationtasat hg SpibMgcke |1l ustrative procedures

for the sel ecti oR®ard ratigp i tahl e prodr ef | yafi are
described, for exanple, in "Design of Prodrdﬁ%'?(gé#gﬁf’ﬂﬁxggéﬁgg§
El sevi eprevi®@8dy defined. In still further embodiments, »N(RS)R“ is:
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10Exanpl es of prodrugs include conpounds having an am no acid

resi due, or a pol ypeptide chain of two or nore (e.g., two, three or
four) am navaesdioisdss dues, coval ently joined through anpai@eo®his7s3
ester bond to a free am no, hydroxy, or carboxylic acid group of a
conpound of Forrmula (I). Exanples of am no acid residues include the
twenty naturally occurring am no acids, commonly designated by 15
three letter synbols, as well as 4-hydroxyproline, hydroxylysine,
denosi ne, |sodenosine, 3-nethylhistidine, norvalin, beta-al anine,
ganma- anmi figbut rig acid, citrukﬁine*ﬁﬁnn tRl ne, honoseri ne,

orni t hi R a nﬁfhioniq@rigzﬁbne. ~ “<i$§ditional types of prodrugs
may be producedR®forRffistdnce, byrderivatiZf ngfxse tféﬁ@gfﬂre%%‘)“ps
of structures of Fornula (1) as am des or al kyl esters. anples 20
of am deEviors'vdefinebse derived from amonia, primary G . sal kyl
anines and sq¢efskardmbbdifdenta! iy IR°, ank 'P@'%re%%‘éﬁﬁﬂ@éﬁelﬂﬂ_n@l?ﬁ—l bR RIS,
5- or 6-nenbered heterocycloal kyl or heteroaryl ring noiefies.

Bxanpl 65 of HHFEEE GHEPUMEN RIS st ain BHer 881AIEeNtt 1 drmsing, 2-

G . &l KRy el Bfciemestftntliet{y, oal-kininddhypes. Exanpl es of esters
of the i %ve%i% i ncl ude eCl. YEZG{‘fikyrI@,lr C5..7ci_cl oal kyl , phen and

|,

25phenyl (G _d8PUGYSNtios ey depaistphagnanudsaly ?f&qwlﬁéﬁﬁﬁpfé’ﬁ ers.
Pr odr uggofbudtis PepresBhiRpt e HoRvuldel), Baltb@bigof theSe RICAEANYY BPOWPaRd of
usi ng gh%igs |,€cl udi ng hem sucggn&ﬁ_‘gs,_ phosphat e, esters, ¢ sl h
di met hy ReHEG FATMPOUNdS §XBRBER f%&ﬁfﬂi A FREent ushg ¥iHtng
proceduggis.such as those outlined in Adv. Drug Delivery Rev. 1996,
19,,115. Car te -deriyvatives of hydr .and.,amno 30 gro .
el & A apeaceu ik aeee Rty S P BT i et Ao BY a Tk acid
Sb:l f at te_oes?ee of a;cdmypétsmwr@r@smﬁeﬂmy FairﬁF}laD(IPtl'iaﬂﬁs Fb@déﬂ@,sbioiogically

riva ation o r.oXy. graqu as cyl oxy).net hy n
Cacy! B etar. oS bR Sl s BoMRlotn Bihe supect. e,
D B OB 0T e e oy oy O FARE 98129
aci A unct.ionalitjes, o ere e
Soul or 80p Hedkeok e gealedh SR, RetasSoalBelah. ardl Ype Sabtes
to ?]/&5 e:vg\éemnmugss.,ggw-ggs—l gﬁdt;hiisArzmcmmone Fpﬁ&irgécﬁghaﬁnm_ ibglt},ed
in J. . .., Free anines cap also.be riyvatized as
i des BERPHRTR SIS ke IRl At atnecappicaly BIRCLT R iR pl RSt o
may i nceoptachivthipe digpses of patiktg vathbet undue tedicignitritaihpsy BiargiRci d
functionalities. Th(?gpre%fngI i nvention_ al S'Jgff r.elﬁ?t es.to
phar mac STRAXEE P SREPRUNHS SRsmiua L) BRYRARSGE 4 OFcieainaidicgrour4q
uses of ssfficientgttEstd gltoap, onbbiretypet vd fisaibnabhgroupe eatd aocorflingly react with
"p maceut i tive

or oot 201 HER PN GOl ROy St AN IpOaRY BIC PR 45p) togprm &
sal t theheohacd@tidatipdicugstagledsaitt Exempitsaifgiharemcelticallycreptublensgltde
et 1 IR LR b TR YR R RSB Sshletle L

et :al . rﬁc;ncFtha!rmgerSp!’aospil%é’s',’ﬁﬁf%geﬁﬁﬁes}ﬁmﬁie@agéﬂaahésplﬁhteg, De(/. Resi
1995, 3 - , A Dr.ug. Res...19 , .224- , d,
Desi gn_ SV B aPIaR: EffongpEy broplitde Bliey. Seiattd, peiloriits, SHARANS
'(A\E PZ(;5 gamapn/_latfafﬂawm% JoibnatgsDssbytyraied, Webtﬂsphaptaﬂqa;es, propiolgltes,
(K 09508RLRbe! S8RnoRly AooinBls, oy HERIROL. 000480, £ ISR Sored e
Z 2It It \S/é rihfb-rﬂmiwthewhe;ﬂ ,aﬂhrjeqjeaw@]zma@m agl;),rolam%cg@haanaeﬁw:)bembages.
Mhventi onigogetidler WeraSshEbkes, R LRAERNE ) pRteIiEs B iR ARlce.

met hods xglenekuifdrmtest plenylaiatatast phendoopicnates; dhenyiedyretes, lkidrates,

conayti Sy QR QelRelee B EBRhe g oA e SRR HRRER on of (e
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25Accordingly, the invention relates to nmethods of using the active
agents described herein to treat subjects diagnosed with or suffering
from a di seasaosGisser der, or condition nedi ated throughpbrskadtitRres
1- 14 receptor activity, such as inflammtion. Active agents according
to the invention may therefore be used as an anti-inflamratory
agents. 30In sone enbodi nents, an active agent of the present
invention is admnistered to treat inflanmmtion. Inflamation may be
associated with various diseases, disorders, or conditions, such as

i nf | ami¥opRpeaviienatessnarlitialeged -avlanaies. Naphiiggiene-2-sulfonates, and
2008/00@@@88@&@&182007/015763 der mat ol ogi cal di sorders, autoi mmune

di sease, n&hatlc di sorders, and imunodefi ci ency dlsor ers,

i ncl udi ng t he the FempeuRiaTE e () BPREHISA QPeIeUEIYY - 1aR agsireth,

Regar di pRarrhescmisafly aﬂéb;ﬁé(@lbtgd[ﬂﬁa%al pibbarsEhy Qﬁy shfé&léﬁ?‘f@ﬁ‘n@ﬂ)ﬁvanabie
ses Br i nfl anmati on- nedi at ed di seases or_con IthﬂS

ar e ot M PRk dosRRMBley freaiRentehthe f5e, Page withaeg 'ﬂﬂ@aam?fﬁowc "ﬁ'ﬂ
chroni chydrokbhgetHc)- hydlrdabrahf@bbwe stiylpesadé, smlfd;ﬁ;mmﬁd Oitricl 7d, VR acid,
wth a histamne 1-14 tor- dulatlng cordln t he
vent | BROTAIIFRSIT A o0 AT I8 Ao st SHOTE RGP PEig: of

condi t i phéngacdticodcia) bbihic aaﬁhman@iycmn@ctmuﬂ L@éc@dblﬁlddim maalyelc acid,
di seasehé ?‘}‘n‘}'la at heroscl erosi s, , rheunat mg arthriti

scl er o I AEEY JPUIRBR Scit) LB 840 PHENG AR "BPE B, matonic

Clr< ofd' sadds pﬁm‘uﬁnc acid, ovatiersadd, \pyaticigcidy )sah@;ﬂmraclmlcﬂeicﬁmu malm;tad aaidhy

ski n, i C itis,., urt.icar ocul ar_i.nfl a

Co o el it Birens Rt fidat Blug oo SR A G FETE 53 ap glpha-
nasal pbygnmy agld, sugh asrrhandélicsacid asittic adid,hor tadhdc adiel, mm, arainbaakisuch

Ly of 0491 36aRRcik PR ARILAL e, LAl AgNKDONN oS, LRRnlhicUaboses

mel 1itu8 upus are”char a essi ve or prol onged
15 infl ammmwlmenmm =10 ] naph@exm@cndher @nsmsceacrdx heulfanicaicidnsueh as

r . : ol
o B B e o BB AR RN b isytoni ai
aut oi nang cha‘matljate mixtnenolgcige snélt ae dsosmgivea asaxeoipas herein, and any

t hr OmbO G AR an%%gg!?\,é%er%f ﬁ{a‘t LS redtiiba QQ%@%&%% bR

vascul i suc ener' s |sease
der mat i sulstita@shsdigbt of tinemrgmemelﬁwi guskil int tpds teshnologyt i gio, primry

e £ S SRS 48 s MO 001 s 7o

der2ft oayids the desus@bpugﬂwautwebﬁam@dablsmﬂﬂ rmay mwepgtadgby any suitable
spondy! ddifioq 3¢ &aegﬁeeqresa :ﬁ\éﬁ%ﬁ’ﬁ% fr6E Yedl b @th M draflic base,

hi st am ne 4 rece or nD agent accor
i nvent i exch @§|a;u@@|rta1mnmmcﬁe¢csw@m9ﬁfﬁrbaﬁya>faraal|k@h gretathydrrriggsalkaline

di seaseéaﬁﬁ%%@ By SRl a¢.9rdas% éﬂb‘f»e ﬁ}glum YESAsELI A thd Rl G | b

di sorders (suc chronlc ren hepatic chol estasis, and
di abet es*a@iples harein, and any @Wembﬁée a@ﬁiﬁamtrreﬁhgreomaécﬁrwegafg’@ma%f

t heopr eggiivaldhts Bt hebehtBbROUTIHYIRIEE Wug,m dfrtﬁé‘br(ﬁhéﬁ/rlwei SFSHNINB, thls
aut ol nmune di seases, or pruritis. 30Thus, the active agents pgé‘g\%tgfrom

used t otesnplogyybilusirative exaeles ofistiable. Saétaﬂm@w%@rgafaﬁﬁaﬂfa

di sor degymigh a‘éﬁédbhbﬁ%sr@fﬂiﬁé Qﬁd@ﬂélﬂh"@h aﬁ\rﬁbﬁl@ Bﬁrbbhétésefb%ﬁrﬁénates
activity. The term "treat "treating” as used herein is int

to ref eprwradﬁwrﬂ%taweafawﬂam ARLGNGNE SBRINEB T 2% Bﬁ%\ﬁaws
i nventi @RribfidiRes URbeRbinEPmdrPRoline, and piperazine, and inorganic salts derived from

30 sodium, calcium, potassium, magnesium, manganese, iron, copper, zinc, aluminum,
and lithium.
The invention also relates to pharmaceutically acceptable prodrugs of the
compounds of Formula (1), and treatment methods employing such pharmacegutically
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WO 2008/ 008359PCT/ US2007/ 015763 pur pose of effecting a therapeutic or
prophyl actic benefit through nodul ati on of histam ne H4 receptor
activity. Tweatisngsssncl udes reversing, aneliorating, allpedidbengiszes
inhibiting the progress of, |essening the severity of, or preventing
a di sease, disorder, or condition, or one or nore synptons of such

di sease, disorder or condition 5 nedi ated through nodul ati on of

hi stam ne H4 receptor activity. The term "subject” refers to a

manmal i an gpa[t l’% [ eﬂh % sugh treqt ment, such as H
" Modul af6Fg @ FPES’&‘&“%t ¥ HHIbiRGH %L'gar‘i‘&eadlﬁ?%%%’f’%or% @S‘Q”ated
"1 nhi bi tompoundftrat, folowing @dndsistratién tes rsaﬁfe%t WélQS’ &id compathd Vitb®o via

desensi tize ar do ul.at e hi stanm ne Oor expressi.on or

cori it B bl e ouB o R e B ot Sol G SRR b vese: er
faci |l itanhder shysiviogival conditiprs &gy, @t;ﬁohrﬁ@ﬁrb@m %oﬁgﬁﬂﬁi;ﬂiys:ologlcal pH is
expr§SS|

CXPLE s EaMvatedfd tnd dparmstal Fofnik TPh AR, boEh A na SEf e el i

to the imna@nidrog that isdwinsioxios bedodically toléraislel asdbtiearivige biolugically suitable
O i ARy SHhe Buleah gk Bken s R oSy

gL anmmat pce;targhmma basemlable mmdmgﬁer%ﬁﬂeaaxm}mésmtbfaapfdrmdammorz rfDesign of
phar mac ol ogi cal or nedicina

r espons?@éﬁ n’in v t Jé%tﬁ%%’%isgw%f §§§§ system an ani mal or hunman

bei hg, that Escabm!e@o‘épug!nugday\cwdeecmpcmms havdb@enraninergcidreekicad, or a

doctor, Hgfyplgfbhﬁ% cﬁg nnétctWE}' o 1 aFé gené hgzv hﬁ Qlawlou? e§rRﬂ'ﬂ'§$ch r}8£|§93§

but is I S€ase
or di socg¥glepty jnined thipugh apfanaise Qreasaemrtcttooa fraeminof hydnexgotr ve

agents @b ﬁyﬁé@@ ubfb\f%néqrﬂ@omob Foins épa' fhii¥s o famfﬁ&‘ae’et hods

such as esca Ion Stu I'ni‘ca i a and by
t aki ng rm@%mitmmﬂ torenhonafurellyf eaeroing aming acidhecomtwny desmm@edfby

admy gi Stt!‘ir%b'lé’t‘ﬂenﬁéyn‘ﬂﬁéig 4 W%@ﬁfl%@?gi&%&@%f@@f@ﬂib&ﬁeOcﬁelji'nggln%ge”t

the severity and ‘course of the d or' condition, the
subj ect spdsreasivRiS-oretoyigstidipe; herabp, betﬁealgrumpegamsnaremm@btstvm agrd

and res%ﬁﬂﬁiﬁlé ﬁor%egsiemeansnww,bggaf‘aﬂmn%faﬁch@ %%s%b@bf%&s' ci an.

exenpl ary dose Is in the ran from abo out 200 ny of
active agent Aggitigogl Bm%ﬁ;mtﬁn@snﬁax/ baeirgiiicask fordagtanseeby dgpyatizing

about  Offda dfbdff ohdH) ;&@961‘1?%)’ ctafegachqigfrgrbé% gaéé améé%ﬁé%k’ya eéteﬁé)oﬂianﬂpl%s

to 10 ny/ kg dall In 'single or e 30uni
TI 20 Q of amiges wcws@oria gnived Arant BuYTeRia; D@mﬁahgeeallsvt aamgt@istam e

dosage %B@Hﬁ@ar&% %}%ﬁh@h%mgso%éc%n%%m%eﬁ/ if@dde B ofBOMenthefad O

about 2. rovenent of the patient's di sease, disorder,

or cond|h§FQ5ﬁCYF%l§a*5&|chr’?@§§r0&rﬂé’rtib@@'eﬁ'ﬁ? ampies phanides ihckidaihase that
or mai Nz dBRced KOt aﬁﬁﬁemE% M@l@ﬂ%@%ﬁ@?@%&@%@?l&%?&ﬁ{%s

exanpl e, the dosage or frequency of “adm ni'stration, or

o 1 b EXIMRICHOT Riers B thsriny AT IEIUOR 1M Gep oRkMANERYL e
despsed phbﬁ?l@@?éﬁlk}ﬁ ) 8steps. ophafbatticatat ivdlide matRtstRe ProPfudiOras Riso

if synmp have, been al | evi an appropriate |evel, treatnent
my cea @prpaﬁf%?%dﬁﬁ‘iﬂt‘q‘ﬂﬂn& %YGFWLQFP@S? Hg'é‘ﬂrﬂrf’%‘@%f”q"r“@ﬁg ment on 5
tahl ongt mﬁ%@ﬁﬁmaeyp@ibt sohaté @@téfré&ﬂﬁ%ﬂﬂféanﬁkfﬂﬁc@@es and ln addi EI on,

e acCtl S e | nventl on e use N CO I ONn .
LG o phpsaR TR G Eo S Y inghriesiiursh stind AejBoes dullned in
condi ti ons DTbg muew Real 1988, IﬂQ@WBQ'C%ib@mbSe ﬂ@b(vélﬁfe%Qﬁdemxiﬁﬁcﬁﬁnmo
sep atel with an act ent For % L{d é I?t

o e By N R et PRt oGt AU AL R s RN d oS, and Stifete
i nventh i @sterﬁ df apdms@rgrrbapy mmd go pedVide pestirl:gs. ][1 fﬁierlagﬁ.tafc&)rl cﬁlgﬁsﬁ:!ﬂdne,nt S
are those that wn. or |.SCover t e e ect|vVv
o el oo b A HRERSh B ERlChERtT ehBrS wiisin e Ay Srun way b

an alkyl ester, optionally substitutad with cne or more ether, amine, or carboxylic acid
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When referring to nodul ating the target receptor, an "effective
amount” neans an anount sufficient to affect the activity of such
recept or. weamug/doassot he activity of 20 the target recepk@r/USERY7/118763
performed by routine anal ytical nmethods. Target receptor nodul ation
is useful in a variety of settings, including assays. The
active agents of the invention are used, alone or in conbination with
one or nore additional active ingredients, to fornulate

phar rraceutl cal 0S s of, th Ls .
Conposi {"FB‘}'P"&#'t“?ﬁe rl"Hb OiF'Sr?Cc% Ps’g?%r]‘#‘%p % eﬁg |B\Q/'fe%?'r r Cogérrgghfril?b §poyg: i
| east «il€o asé&ful & warddnu@s:clrcﬂ:augae ohiHistypeenianbemriepared as deseribed in

enmbodi ;vy%%%r(gg%;gqgﬁg%% NZIER thineQ 3G cﬁbglcl&vgﬁzé&ss'amsa;' on

furthe ceuticalTy acceptabl e excl
" phar neagidhbedtiey oapbemiame&mdam mimfﬁi‘ieseebmdsug mcaetseﬁowne@orphmtel S

nont.oxi ¢, bi ol b cally suitable
fort5 drﬁ’rHPE?r’ ‘gﬁg%lﬁgtegp{%r %Eﬁé% Arﬁdc?% @%e‘wzfa%tﬁgralgﬁ%ubst ance, added
to a phar nac‘Dihmgrmntam.ramhsntalmrelmeetmehwmacwwlimgchve/mﬂtab@ltes of

di | f h
o Comsambpdhas S Eofriwat, shl BsEs B Sdl Maiahdifls R i AeGasTine ha
car bonaheentldfo BO‘@&EQﬁSGEBBIB@W ammemmw roelns amshesshingically active

t
veget anpBtbrf & ARTPBRPIthe it e GSbdA AT BNV (eisqfpRid
phammcétﬁdrugé aodrgntise Metabolitoa od ardanp s mayfhﬂ(ée’féd@ﬁ‘@éf Yging sowine
the aCt#{’E. 5;%. ot oWoPé‘Va‘?l%ﬁ hetﬂe‘é?f '%eé%&a@ oﬂHﬁreﬁr%Peth@@ Chem.

exci pi e onmpoundi ng ues known~or t becone avail abl e
t o t hose98k,40,&011r2@16s Shan, eThb, ¢owwm tSan’bQ%ﬁ@dg) - ﬁﬁ%t%ﬁ@ﬂlqu

the invep a#:é regﬁa‘eP°?§9@y3£2%%' 388 od Uk By ObrPRLY L1064, 650 22403

parenter opicdl”, or ocular routes, or by inhalation. The
pr epar aBuodgaary, Besign oHrodovas (Fisevier Bress, 48BEli ey Lasaemdpesion and

dragees , B Pé RePes Frrcdi oy lfﬁﬁgstlb dRd D éntf P(rro ﬁéﬁﬁélLatrﬁd @ al.,

liquid parations, or-supp es Pref er abl y e conpositions
are for adsattiwbod Aqadﬁav@ﬂ?mbbshfﬁﬁu%%ﬂ t opi cal adm ni stration, or

oral adm ni sgpatd ounds of FcFrﬁ{ul&(1§i|ana(iﬁé;9bﬁafraétamcaw'aca@;btam salts,
agents of the invention provid in the form of

capsul esphasnaeguticaly Iasﬁﬁﬁiﬁb’%mﬁéligﬁa 3“6 PhaiBeReteally aﬁS“’ﬁ rr%"p’)tﬁ‘?’@"tfﬁ

the oral é?l%ﬁﬁpeﬁ&t"a%ﬂ% a%@ﬁts&%i‘t%% ﬁ%ﬁﬁn@ﬁuoﬂear'éq{é@m@@ﬁsmﬂmﬂﬂ a
dosage (S? ) to_about 50 n%k dai |

abo2® 0 r@cfeut@r @m@lutatcz@ imjha gnatheds of Bie ipveny e golve éga dI‘aBig]e used
my/ kg d"i’ri Lﬁé 1nvent1veb\119tﬁ<%]d§f%¢lﬂ?é eI et gtéferitth diohbiral arnditbe)t (s)

m xed conpat | armaceutically accegt abl e exci |ent'§‘ such, as

di | uent si,lsetasgﬁn@lé@lﬁaquﬂg mastizied thoghippaglatige of the nistming s poeptor

agent s, SuReeRLEY dageMet hérle?r\’ OB RBIGHES B Sliscesbatites sagenteadedts be
preservative agents. Suitable ing rt fill erské{ncl ude sodi um and

cal ci umirddreshaithin %Wﬁd”@“@ GRI'PIHBEHHIPR IS QrSiea%Es, ch,

S ug% gl ucos&z;comhané/l tt‘féﬁhbéhﬁlﬁ'ﬁr@lé@g H!@ﬁhétﬁbéé eRUSing themktive abents
sorbitol, and

lary liquid oral ex necl ud
et hanol degrijeed hereinde Eﬁeat ﬁ‘r‘l eFﬁéﬁ?grk%'sede"g? Eﬁsuﬁ%’p ﬂ'ﬁm arglysrerag% done
2|5( PVP), dls?cﬂgéiu rar%o%aﬁiéln%ﬁeigtﬁ ﬂ}roﬁgw h@@érﬁﬁu’é&ﬁ% rmmdammg Esuchras
alginic acid are exe isin nts in
i ncl ude iBfAPERYISAC A1V o REEqraB 4 H@ge&aaﬂtmalr eﬁ?@%@ﬁ’{%m%&ﬁ%"
magnesi Lgﬁt,shﬁg,&ﬁ,gﬁor}sg@@ﬁgc acid or taI c. If desired, the tablets may
be coated with a mater|l such as cer nost ear.at L VCer:
di sBBar ate t dnFONf© %?W@naf‘r"f‘ Yu agaﬁ?ﬁﬁﬁtp&?‘?%’i“?‘?’ﬁg’{?‘% aéﬂ?ﬁl}éga.;(/ered
be coat ad treat inflammation. Inflammation may be associated with various diseases,
disorders, or conditions, such as inflammatory disorders, allergic disorders,
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30 with an enteric coating. Capsul es for oral adm nistration

i nclude hard and soft gelatin capsules. To prepare hard gelatin
capsul es, agbipewbidgy edi ent (s) may be mxed with a soli oraRE3eSels6s
or |iqui d diluent. Soft gel atin capsul es may be prepared by m xi ng
the active WD 2008/ 008359PCT/ US2007/ 015763 ingredient with water, an
oi | such as peanut oil or olive oil, liquid paraffin, a mxture of
nmono and di-glycerides of short chain fatty acids, polyethylene

gl ycol 400, or propyl ene glycol. Liquids for oral adm nistration may
be in tﬁérmetqmwalﬁjgwéiﬁsﬁ Ghoimyaune HisesseHlyemhialr sisprderss andps or
may be §yeRincdeRsdney dFHo‘?é@l%t %hﬁ%gf‘t obé 8 é’&ﬁc EBﬁ%lflSﬁQﬁﬁ Idideds@8

with water or other suitable vehicle before
conposi EIVGRPEIRY- JprgHING fecsehand eyﬁmlﬁa@émﬂa@amayoac@ﬂﬁmbat@w

exci pi eﬂ'is%a%é@ t@w%ﬁla’i‘h‘ﬁﬁﬂ@ﬁkﬁ@d@%‘%ﬁ@e@@i orec‘.'cﬁfiﬂ?ﬁcﬁls :ﬁ@ﬁj@’et 8Lt ar®hdtimited
cel Igl ose, sod |uma gl nate, gelatin, hydr '@%Et hyl cel 'ul ose,

car boxy fRtaaAte ifiamg Bonﬂﬁ'm'ﬁdﬁ%ﬂm'aﬂea FhEgRie inflanmrostiae) -

non- aqueous VIRfRB@kies tyasdof mﬂérhnﬁti@h tﬁé@ﬂmbamtrala Wﬂwﬁ&hé I—ereceptor—
et hyl al cohal, or water;

fracti onatcﬁg tcoconut oi l) B{ﬁ/ene ycol ' "
pr eser vEAI9RHRING 69%’5@9?8(@ INVERLO B'WI' %L“ﬂ?mfﬁ%%bﬂ%&? gnypre of a
sor bi ¢ auirdiity dﬁ&bhdﬂ@n@@a@l@hsassélﬁifgya?as‘tiﬂﬁbt&hrﬁmcﬂﬁlﬁstrﬂoﬁe@ Sirfi@thry disease

2l <o be (GO StBreRpfATR PanmAtoid Srblifediboie Sisisls mf?%ﬁ%teiq K

may1de fdﬁHemsbat(mdlLfdMg bomtsabraldm Riistdsal bR uiserativieIeFRR) t sioriasis) pruritis,

t e, di t tr ul ). .
P T by ARG aldic HEBau Ml R ies) ST R B o, (0.1 poetrraine!

may be mobﬂrdﬁtﬁmmaﬂbar,ldommqﬂelﬁusd@céy@t nass! my;ﬁ;we@cﬂﬁiamsbuéée&ﬁteﬁ

o 1 " s PRERSRI Bl BHE FdSid e RS D ldiee (3R HRBYRA 2 ype
i sot oni d)sdiatiates oldlliins dad 1Spes idcimareraataetgyizesdnt e;d:esswemrtprdtmged

forms I . lnlec

For e sta AR 3pRls NeRB R ¥ BP0 o e ARG Une, MaENes e e o
or in a:rs‘tammnatlonrrnmbud@i\bfasumnmgraus; ateitroane beucspedhies, puapas éwltalm
injecta u r out
|t 1000 Al hedE vty Sl fe (R AL aARTES Aty AT
over a wtcpmmle tranmhmg,ytommaséemparakmrﬂamrtleaﬂntepbesmmipldjaymrome

For topi n b

phar mmecaerAEFEE b 2 VPlgehcl GRANIcdBks BeRbARy bbte Memattis oy,
of @Pug herpstifbiroise pempbigusr vutgars, Mtlltamnmnﬁmhltagy cmmoagem@mmmms

| nventi %p%g’i Lgdtbmuﬁe%:?ggnfifﬁﬂylo%ﬁlﬁé‘ éLR gﬁé o rtﬁ@'adrenai
del i very ctive agents ternati vel m ni stere

met hods gand, moymm@m |cimrrm}omm%matsmdykﬂaathrwthwasu@v agra@kylossng
rout es, n 0N al so containing a suitable
carrier. ﬁoe\oylgl(')sOB?OO 6 %WZ%@?/OIS%S . Exenpl ary chem cal
entities usefmurlt:ﬁtrﬁétamgwkbfa histaminedy feseptartmoddiating agest peesrdingyto
ref eEengge erle‘nhbH%ﬁél%&é%ﬁ\a% }s' &sir‘hﬁp %ffaﬁérgtlé"gbtranggﬂg liMeases (such

preparatlon bel ow an Ic e | ow. Artisans

will recsgirpies ci&rmatlilﬁ@mlaew anseothgr mﬁab@lé‘@wﬁms LG 25 CRICRIG feRg!
mat er i alfgm'fgyhagamjbﬁﬁgg,}és&eIaﬁgta%ioeﬁgs hk@ﬁt gj'ue 5 ultimately desired
substituents Wil be carried throu reacti on schene with or

wi t hout pr ot deGther erebagisnerpsi an @cm FeRNtPfitie PEREAN dvantisa e administered

Al ter nattbvx@aye.uéﬂgyrragthhea rgﬁﬁ@ﬁ%ﬁﬁe(earse%ggr&barar&;@ enpl oy, in the
pl ace of the ulti nat el esired substituent, sui tabl e group that

may3Be carri dd4sh F‘Eﬁu@ﬁe{‘f%%g?’étﬁ@t‘@)bhe sEREfR trgﬁasyggpgsc@agagse with or .
appr opr isuerig tfibnh @etns@ésé QﬁscﬁHBﬁ Hrtcaﬁatnonuﬁé@s&éoowsu R i ed,

%té:ﬂ
the vari abl es are_f";l defined above in ref erence to %r g 2
receptor acthty he term "treat" or "treating” as used herein is lntended efer to

administration of an active agent or composition of the invention to a subject for the
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SCHEME A Compounds of Fornula (1) may be prepared according to
Scheme A. Substituted nitriles (V), where LOis OH (Va) or F (Vb),

are comrer ey@bdoyomysi | abl e or 15 are generated using rrei;b@,(ﬂ;gmbﬂ@l\g%g,l n
the art. For nitriles (Va), reaction with haloacetic acid esters (Al k

is G _salkyl), such as ethyl bronpacetate, in a solvent such as
acetone, in the presence of a suitable base, such as K2CO3, Na2003,
or NaH, provides ethers (VI). Heating ethers (VI) in a solvent such
as DVF or DVE, or_a., WO 2008/ 008359PCT/ 7/ 0 63 xture thereof
in the PHESSRES SHecting & thamreuises, P’%%thaé‘fo%ﬂ?%gz hripheh mdifiatign of

provi dealsmherea-ix hédebtorl%idﬂmnpnrrréatingsné%és aéver@:ngeamdo@trngc éhe«natmgo
esters reacti on rcaBt o-agetic acid este

CA ks bitng the Sarest o legkeaie B8 evatin Bi-o B ipRting A S gasE: Glords,
t her eof or C@nd;h@n,mr@@@mfre Syptdrad besmesseasem:somrﬁeaadmmt h

G b RynsTEt by rRTRHR Gy bttt e LGBy, SHETRR "hiigehs

or tol ueefers tmra mamatiae patientiafinee 6ﬂsd¢hateatg;englsmh asaa lhaﬁmres

VI
Cueh as EBRIRERS Shcfuls ndm GRS adh bl D PhERL Afhisitgrsl 1S ™
am no- py:omplodndemht(ﬁm:seaﬁé@{)prev&ntpimaam\mtdedemansalzecbnmidvbn MeduRtel N a

oo VeSS S P abgh oL 8Bl e ol S Peunif

POCI®B i mcaeasﬂ mhtratsufa‘tllaatedlsenklyta,mrlummguiatdlmmahmheahhIremmtow th
heati ng pyrimdines (Xl). D splacenent of the 4-chloro
substi tﬁ’e‘ﬁ}e\ég% a%tﬁré HN(R3) R4, is acconplished in a solvent such
as et hanol , 1rstrpatmmentahettmdstaduutcan@tq ther ingentiort, tareeffétéwecﬁfmommt df lad

19, P SRR Ty AL BchAS i BURD R0 BRI S § iy

HN( R3) Reuffayindg oguit @sbt;yoge@ae(tlaemg suth ¢ Hisepset distideg, cg‘rmrmmcmoved

por Tor el epREAD SRectl 8 RAGRIEER oophi® atio BFL PGt L hiy?
pr ot ect igrghymeap tb@tr@ﬁeuabo&actberm}npwnqwmmarmhqul e)gent thag elicits the
sol vent ?&I‘g{;\ %QéﬁEln‘l’lPé‘s Ehn%%'v{i%ﬁ%? o APLI+R3ab0 aE or

|
m crowave | | am nes Subsequsx depro e Ion
of PG (&ymesl being, feﬁlﬂymplp@ng@puggt by supsearchemveiRiBiariany reder! dogish, efs

Lo A e B AN s

For Q1 aof the syraptemspopihepdiseaseocdisarde) beingseaiod. EEff@tlﬁf@rWlﬂfﬂtﬁ I0g s
(Va) ar %Iogsfycgfé Aetha a(g%ﬂﬁbﬂl&%ﬁé%@hﬁﬁ@én&ﬁ %dysbéiasc’@rléﬁféa by%@ﬁhés

nmet hyl t h ate, in a solvent suc m Xt ure
t her eof MetRodnsueh 88 anedelt, 5.‘0§@|e§§%‘ﬁ§0'b§§{§“%@hc‘§ﬁcﬂ{@@§; ang by trking

NaH to u&b\t%nésd%%}m R RRBERERIS e, ge&?&%ear& rodfteVdf éd]nm‘@rétio‘?nlibr drug

Condensation wth chl orof ormam di ne hydrochl oride in a high-boiling

sol vent d&fiveryathegrigrpacokinatiss 98 the agentgthrcseveayidy any -C‘Byﬁerﬁfdﬁﬁégset@?ﬁ)
as phe higbrasnbpebAgitisn! the s@l}éarsl maticas o%hﬁoﬁi]grtﬁe%w tigdl §Objest bt

in a solvent such as dinethylaniline or diethylaniline, w.th heatlng
gi ves aﬁitaias&w.rﬁwwstqwgﬁ ang wgéanmtoé hq feating Ahytigan. A

subst i t WgBHpMA/RICEE E§Eﬂ ﬂ%radg@(d%%}d?ﬂabb& @@@qrfeldb%*&ﬁéoomng&abnwagens
i ne, provi de conpounds of Formnul

such as Et OH or EJ.?@E
Al kyl at iPSh kgoT sgBIgSES @de%m RAY davs ﬁfﬁi@rq&%@b%t %Bﬁﬁgaﬁasma%g/da% or
For mul a abblit WRE B8 rd/Kafdd1tor Hbout 0.1 to 10 mgfkg daily in single or divided dosage

30 units (e.g., BID, TID, QID). For a 70-kg human, an illustrative range for a suitable
dosage amount is from about 0.05 to about 7 g/day, or about 0.2 to about 2.5 g/day.
Once improvement of the patient's disease, disorder, or condition has
occurred, the dose may be adjusted for preventative or maintenance treatment. For
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1) Optional Deprotection RI 2) Cyclization 0Cl (XX) 15Certain
conpounds of Formula (1) where Xis O and Ais CH are al so prepared
accordi ng two HokesseseC. Conmercial ly avail abl e PCT/US2007/015763
2,4,5,6-tetrachloro-pyrimdine (XVIl) is reacted with a boronic acid
of formula (XVII1), or a suitably protected derivative thereof, in
the presence of a palladiumcatalyst to provide a conpound of fornula
(XI'X). Suitable protecting groups include those known in the art, and
preferred 20prot ecting groups i ncl ude net hyl, rnethoxynethyl,

trial kyPSmRle; thesdesagde grt ﬁéfqmmé@iﬁﬁm%ﬁtfﬁw |qribeth, ay %r@fiéﬁ%as

enbodi r@ﬂinctlbﬁftffttht@% &l @y Ee'v@:PéMﬁﬁlch rtﬁ@tﬂ@gﬁéd mérapéu@@b+ ﬁdﬂwhmacnc
catal yst_such as Pd( q)q a | | such PPh3, and base such
K3po4, §ifedt '?)B]%’Ftaglﬂ%e f cQI&h: §Y'&‘p@%€|‘ﬂﬁ¥9@eﬁf‘>ﬁ &mte%é?@ appropr 'ate

sui t ablgver eeaghest .ﬁagmua@l wat‘eﬁfsrmbg eteVer fedureREbrmitestitafRemeAton
undg V\P 2008/ 008359 CT/ U82007/01576 condi tions known in the art
ded

pro RS IS HPPA ERYI ECYIReRGe ORSYMIRIPTEF exanpl e, where the

conpound is lhrazicmdrecthwachv@agehi&ydf tHE GMRNtIBA RS} BE Used :ﬁ&bnlttﬁnatlon with
ar cyglizatjion

ef fected th BBr.3 in I | ma e_ i ntranol ecu

ncr el Actite IhoURRtol e hATRIEah A CIE cNcane 33 1% Fagtional
di chl orahtmrmmedimﬁs ¢o4apby l&dadfmr’isﬁ‘eﬁé@ﬁéparé?él@mﬂﬁra&f aciall agelitf'tff Formula
reactio rnmed int senc fo a errﬁlétcata C‘L'?jéjUh
e coppr o rBERedHEnsLSh ol SeBRf R BRernad iRRl Fompienia dtsticnd e
basé i mvanﬁmﬂ vlsmdar: suehnp@yI&nmmdily‘iepwardnlmoduamctn@ngmmamsw@ thoss that
convert e% ounds For

f h
sk | Tece b EPRRRBP el e iR Drih Mo e SEoreRone afRyore, 4°
al so codupeamhsrr@ﬁleited oyl taisteXiihe Himreeaedibpactiviiyubach estaodthagrtistatdies Ha
gggg?g%g%ﬁtgr%%_ggﬁr)ﬁ)y cérﬁpgund gcﬁve g&%ggt %l?]or;c erta get assc g:nt?ﬁi Wtrl?'&?/e
be convmrttledlar cotdition, disprdespondisegsa.allhis commrgfatm rhrnad§ed'estn incegRsen
£ | ' 7

tri 1 ot Skaey R dnoBRlrS5 R cbRitiMarbrin baPROub poi FRERR G b orerpy or
Cl 12CleffedtivenBss 06 aaragemeebcurdilm 'mmeen\taréloumrd@gm&jong og aharefsiders.
COWOU“%%&E e&’racﬁ eQ&&Wié’L 9 %d%% @QHS%EVQ%EH é’&%r&ihg‘fts HBYRftion.
obt ai ne sSin enanti o S, diastereoners,~or reglolsoners, by
enantio-, di ‘é\él"teur mferr@g tpergo@@pﬁnm thectasgeitraesplor, ar “aiective gimeurdhmeans

Compoungs sRGRRSEHAGHIE Uik s ARG TREUBT SRS TkaBhiil B BikipBr

obt ai ned as racem
20 the target receptor may be performed by routine analytical methods. Target receptor

modulation is useful in a variety of settings, including assays.
The active agents of the invention are used, alone or in combination with one _
. or more additional active ingredients, to formulate pharmaceutical compositions of the
invention. A pharmaceutical composition of the invention comprises an effective
25 amount of at least one active agent in accordance with the invention. In some
embodiments, pharmaceutical compositions according to the invention further
comprise a pharmaceutically acceptable excipient.
A "pharmaceutically acceptable excipient” refers to a substance that is nan-
toxic, biologically tolerable, and otherwise biclogically suitable for administration to a
30 subject, such as an inert substance, added to a pharmacological composition or
otherwise used as a vehicle, carrier, or diluent to facilitate administration of a agent
and that is compatible therewith. Examples of excipients include calcium carbonate,
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20 racemic (not 1:1) mxtures ones m xtures of diastereoners or
regi ol soners. Were racem ¢ and non-racem c m xtures of enantioners
are obt ai nedp 298/0@k® enantionmers nmay be isol ated usi ng eefveRbORRS
separation methods known to one skilled in the art, such as chiral
chromat ography, recrystallization, diastereoneric salt formation,
derivatization into diastereoneric adducts, biotransformation, or
enzymatic 26 transformati on. \Where regi oi soneric or diastereoneric
m xtures are obtained, single isoners my be s%parated usi n

convent FARAIM RRPSRIREE sYRTIPURSUSR ARt SResiHysiaiche Pyliiase Asty Sliygs. gelatin,

The f ol \&ydtaBleSHBC bhd @oB)eMALRS ghfcBisPr ovided to further illustrate
the invention 30 and varlgus referred enbodi nent s.

WO,
2008/ 008359PEFIEES (R 25 HEOMRASIYPNs containing ene or more
obt ai ni a@sédwummec&trde%geda@maymet ;b‘l@p@?@iﬂ&%iﬁé soghew ;ﬂrainra&eutucar

correspondi n ata, the foll ow n ment al

ti |
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UnI ess sitihed it e =t arﬁe cobgRIitiany nmaybu lRitninitetetag Hied irﬁ@hh\Ye rﬁsﬂﬁéc@lby
roomteggeratu Where s utros ar ried,

gener al PyUlPPIEJOHE? %e' e 98 tpgrgg ral r?\ﬁﬁgﬁp"é"f‘i %g@%lar (Rtdes, or by
m Xt ur eimhatgbont i ons, and extracts were "concentrated" they wer e
LypLcal 1Y CORRE R, Lot et O LS5 e YRR AR, MaRE ot loosen
perfr npowderss giarﬂ.ﬁeg&d)zér@@)ooeld@rsi fog re¢drztititdnNKRuid prveatdtibad) or
pur 11 LR BT BEn e PRy o S e TR TP et 6 SRSt B I B uston,
aci di ¢ topich! edonsistretorerarestapadsinisfRiton( aci di ¢ 15 condi tions) was
Cina cis (s b o edSlrmyoTan et tibenE e Mihith b BRNRIR,
?rnl aﬂgtrw igm’mdmféaloie% ogﬁ)ar?waécmé’%rrg;zei s:;iniétrmri :cjmmaz;ég’ gg@fb;ion n;r']gﬁgepare
f 1%5 5’mﬁ 1 t o vi 58 e.g.,
coI %%mﬁ ﬁaiﬁ@@gg mgboﬁt 30 rmggj k@@%%l,‘ mﬁ%ﬁw gbeubﬂﬂﬁrtolgmggndg/&gm
o by RUATadol T 11 8beBul B Endlo LI M. L Aternanvely.

purification y reverse Jasi ¢ conditions) provided free
bases. Rever @eal-tphlas%nmmclyld&sthe a@b\fﬁjlrlg'r@ﬂiel)lt(wami)@drwm prechpatible

o b bt
col uim, PratieSbuioahfatt et B SRAREEE ShelEn dikiohls dihn®Barit Joild )
ovet0 16b®dmmagema. labficaling 5geatsesweetgoingldganis, flavoring aGents, cokaring

| t ;
Fol | owt SgenP ok fA8EonEATE diBnEor SERRREHMNIerEToide Soflint AR calgum,
(0. 035 mpromasta. sedivsd andtdrlon T Phosphiate, oaptqswrstﬂr Hgarl obiaggai mefhyl
Th t

e reSHélLdéé‘%eezﬁ%%rgésﬂp"@éa%té o8 Ri?cg t@ir Fﬁdﬁh@ﬂﬁecﬁ&%ﬁﬁégﬁ l@ﬂrdt&ar

provi de t wer e prepare
t r eat i ngxeipigstuinchigestthenel, Qhé@f@aweteifrﬁf@—kﬂeshkﬂi t ftagc@otyvinwitavirolidone

Et 28 - ﬁmp?%eﬁrrh %&r@%\gﬁ&té@aﬁ%éﬁﬂgﬁidﬂ&w&um&,\é «aaa é@ﬁic acid are
ydrochlori de sal 08/ 008359PCT/ 1552007/ 0157
exemplary disintegrating agents. Binding agents may mciude starch and gelatin, The
lubricating agent, if present, may be magnesium stearate, stearic acid or talc. If
desired, the tablets may be coated with a material such as glyceryl monostearate or
glyceryl distearate to delay absorption in the gastrointestinal tract, or may be coated
30  with an enteric coating.
Capsuies for oral administration include hard and soft gelatin capsules. To
prepare hard gelatin capsules, active ingredient(s) may be mixed with a solid, semi-

solid, or liquid diluent. Soft gelatin capsules may be prepared by mixing the active
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Mass spectra (Ms) were obtained on an Agilent series 1100 MSD using
el ectrospray ionization (ESI) in positive node unless otherw se

i ndi cat ed. WidneoobMosdat a presented is the miz found (typi ealuddoMitsios
for the nolecular ion. Nuclear magnetic resonance (NVR) spectra were
obt ai ned on Bruker nodel 5 DRX spectroneters. The format of the 1H
NVR data below is: chemical shift in ppmdownfield of the
tetranethyl silane reference (nultiplicity, coupling constant J in Hz,
integrati nanes were .ChenDr aw

m cal ner ted .ysi n
Ver si onnér%ﬂ'%nkwtﬁgegﬁksucéa%mraé kT SRSHE PerER o gere of
( Advance@dnchmia gitdlycditidsafalhprEitin fater érﬁﬁ@,,pc@‘étﬁ?leae dbaseadad; or
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51f ur 018°9pY ”B}ﬁl t'di n- 2- vl ami ne. 15Step A:
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andtheflltr was concentrated to affordlhﬁ |reglﬁfrod uct
¥ﬂ8?
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1 32 (tgé‘ljxgag, h]ydfometR%I'gﬁllujlggé carb%zfyggétgy!l&%llulose a!&rckmum stgar%te gel anl_(gfhe
3- Aifi nolike)rhtaqubeng oEhichks, 2-¢ aoib ey Examale, diredhy bil es frewctioiated coconut
| ut 2- - i i .
oo 6. QONBIPIIdb o iR ARRIE Y Neker Rted IS Ry asBRk e of
Af t er heeapyhg-rydroefenxodteroridrhic 24d )t Wettingeagerds soch esrecikds; qralyifed
t | lected by filtrati
b own oS vl O B s T ocas) 7 54 (s 1H) 7 4107, 57
(m 2H), 4.9%h¢actippipgentsiaf thig, invention mapalsbg administered by noriforal Hz,

3H)
PO or M FERetmple; cpmincsitons may be fomiated for roctal admipiststion as @

ester. Fépppsitenit Fonpatenierahtise-iBelodingriotraeensy mimwaﬂmmtranermﬁﬁl
t hyl

benzenco) S Mot A0 g o e A8 3/97 o8 prodpga I Rieke "

f ol | oweBq¥sOUCEERtiQAs 6r glsEmsoNarbLffereat toen ApprOPAgteapHrastd igrtdnigitylor in
, th

concent PamERIYEoepiab BF SRS auBLLE vORREEcILOR Fhar S 58uMER and

t he2thexisotanip segliunpahioridet fachgopus mau:tae Porsented MMRNI(- Q‘D@B Syrm suva@as

( S lH) n@uﬂe’i\; éﬁdlﬁéésé’oie Tnjégtlcyn éi@ﬂn&é’é K 'ﬁ')ultt ﬁoéé ﬂl‘lﬁns gu%h 4 Jv =114 fr??lﬁ)vhlch

Hz 3|_|) the appropngllee:pgosg may be wrthdr’awn or |n a sohd form or pre—concentrate that can

3- Am nobéugea % %réﬁé@%ﬁi&téﬂ%@&ﬁﬁ&a@oﬁlﬂ%tﬂl% Hasiof di’is%@.%n &1r8m

sol ution of 5-chloro-3-ethoxycar am no- benzof ur an- 2- car boxyT |
aci d et ApPutekixi089 UQﬁ‘WUtﬁ pf égﬁﬂ%ﬁquxﬁdé’ﬂﬂhﬁ dharmgcpyicales gy d%’&f a
hyC!Z@ZI Ferudstyééraj:ﬁ‘g ér@n?sé%raﬂ%?nmlta sevdrhfdajreat i ng at refl ux for 4

itle_conpound was, collected by filtration (2,9 g) and was

used in t he ﬁemopétfaéﬁ%mﬁé{atmwﬁﬁr@enﬁmamtteaww Wit @w@rmaceuﬂcal
8- Chl or gartidr BeAzRItehibtiv®bBaBo BYY 1 SbdiR-1D% ofliAREto Véhidle. Another

mode of administering the agents of the invention may utilize a patch formulation to
affect transdermal delivery.

30 Active agents may alternatively be administered in methods of this invention by
inhalation, via the nasal or oral routes, e.g., in a spray formulation also containing a

suitable carrier.
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suspensi on of

3-am no- 8-chl oro- 1H benzo[ 4, 5] furo[ 3, 2-d] pyri m di ne-2, 4-di one (2.9 g,
15 11. 6 nmokd 2608/0d833s m xture of acetic aci d/ H20 (200 nl)pcwasqaeeesss
NaNO>2 (2.5 g, 36.0 mmol ). The reaction m xture was heated at 45-50 C
until the evolution of brown funes ceased (2 h). The product was
collected by filtration to afford 2.459 (89% of the desired product.
Step F. 2.4, 82Trich|oro benzof4 51furof 3, 2-dlavrim dine. To a

sol ution of 20 chI benzo[ 4, 5].f uro i mdi ne- one
(10 g 4% Fxsrpie BiareLamies sy v iheds &t f Bipmiate ook be
m.). Af ﬁﬁscrlt?embﬁﬁ'efb%d ﬁtdlh%tra%tsmmmbﬁchramem;' 3121 anerﬁl Prapafation
wat er . cru roduct was iltration as.

(1 o s PReiRHd a8 sRetfit ehefeics el dlup asteabh | (iclBie et 16 obfainthe

puri fi cabiions c&mu@ds herein, starting materials may be suitably selected so that the

g 53 bg\,?lh #ﬁ‘é&ﬁﬁf é eé![ %%%l?lilegﬁé gufztl'l Pe carrle)d tl%roug 1’fhaSr%aac{lon sb%eme with or

2,4, 8- twlmbhbpmtbehttzm{adaﬁbfctmmfté%t&ylé]mmstG}edqarédu&. AliednBtivemli) map be

Shnehe) sebEedy st 2BPE R ARy e Peck GBS P hppuom o

m xt ur e suiéigbldigratp dhat rhly beltarkb€iti{rda0ghthe saedtion tschetredand tdplatdtCh

3 x 20 .or i e r shed w

(50"t 2PRlonrH YT RSB AR B LR S8 oo gfRaRE Sp Pl ol Eebles
(1. 08 garg@sdefibed MERvEODERyend: thOFgrepuld )., 7.55-7.49 (m 2H),
4.13-4.11 (m 4H), 2.59-2.56 (m 4 C% A(S 3H). Step H To a

sol ution of 2,8-dichloro-4-(4-nethyl-piperazin-1-yl)-

benzo[ 4, 5]furq{53 2-d] pyri m di ne §°1. 3¥ 3.0 mol) in pyri{ii ne (4 nl)
01

was added _4- 208/ 00835%R 5763 net hoxyhenzyl aniNhig (4
m., 30 mmb ér heatjng at ]j200 G for 1,0 n_the | Q. oMK
resul ting L Jdas concemfra rfa\[rﬁ@krem due vva25 u,r, f| é)y

FCC (CHchz/ o give (V")
[ 8-chl oro- 4- ( - et hyl - pi perdal:z(:%"‘l ﬂ benzo[4 Sll‘; uro[ 3
d] pyri m di n- 2-y1] - (4- net Xy- nﬁnzyl )-am ne. - The{in

02_
d_|_ te was t hen

di ssol ved i n 5~FFA ( &' heajad —at—65 xture was
diluted with CH2A 2 (20]nmL)| a 20 (20 )., was
extracted with CH2O %2 mL The contf¥fed®or gani c | ayers were

washed with 1 N NaOH (20 nmLj¥"Xdried, and concentrat®d. The residue

was purified by reverse- ph%se chromat ography to_afforgithe desired

product (523 ny, 55%. 1|v[sl=%3ns:\w#( 1H NVR (CDCIBY: J=00 (d, J = 1.99

10Hz, 1H); 7.48=747 R 7BH( s—2H)R"4. \06,“ém—4rHy,

2.57-2.55 (m 4H), 2.37 ?ntermedl atel 1.

2,4,8-Trichl oro-benzoRZ 5 u&fs dlpyrlrﬁ iné(ﬁjt?rﬁhtlve RE
R“‘N -PG

Preparation). _15St em:lA N-R7
2,4, 5-Tri chl oRd- 6|\{ chl oro- 2- rrethoR?/ p 1) Pyri m di ne. R°n aN:2$0 mL

t hr ee- neﬂmféd wi-th-a Rl e anre—tenp r ode,
acetonitri|l and, water (2b gassed Wt h N2 30 ,
mn whil & t|Ar| . 6- Ter¥a or>bpyri‘”ﬁ1 i ne (8R X040MRR
mol, 1.5 equiv) &MY tri ph_enyl phosphi ne ®¥20 g, 2.6 mml, 0.1 é'é]w V)
were added apg,hfsunGSHt ELAGUIR NHES bh8Re 5528570 diRG td 3ckRhe A.

Substituted nitriles (V), where LG is OH (Va) or F (Vb), are commeracially available or
16  are generated using methods known in the art. For nitriles (Va), reaction with

haloacetic acid esters (Alk is Cs-aalkyl), such as ethyl bromoacetate, in a solvent such
as acetone, in the presence of a suitable base, such as KoCOj, NaxCOjz, or NaH,
provides ethers (VI). Heating ethers (Vi) in a solvent such as DMF or DME, or a
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20 5- Chl or o- 2- net hoxy- phenyl boronic acid (5.00 g, 0.0268 nol, 1.0
equiv), K3PO4 (11.39 g, 0.0536 nol, 2.0 equiv) and pall adium acetate
(301 ng, 1x3 rowmboszfd. 05 equiv) were added and the resul pep@sio¥detsa
was degassed for 5 min. After 2 h at it, the reaction m xture was
poured into Cl-12C12 (250 nL) and vvashed twice with water (125 ni).
The organic |ayer was dried and concentrated. The crude product was
purified by 25 FCC to give a white SO|Id (5.97 g, 699%. I\/IS (ESI 4):
mass cal ¢cd. for OL1H7Cl4N20, 322, 9; Zl f ound %2 &e&g 1H NWR

( CDCl 3)m1x-;m@51h@5<%pf mthegargse@cesoﬁ_& suniq:@ebﬁsglst( ag 36w;tﬁ hefpﬁug

2 ?:ﬁl (dp ro%r@és%s@eﬂdf(Vil}EF]u&oﬁﬁ’nl% {\éﬁ]‘&sél converted &feflyBato esters (;/ll) by ’

or o- ri chl oro- i n nec

1 ook f{RCHAN WA RG MG PLTRC A SBIATS (BB &oalkia s BPGRA
f2U2n6| tm @Wﬁbﬂgﬁﬂ%’: dha mixture thereof ;\n ’cheI presence of a su1tablegb735e, such
, 4, [i - oro - phe - Dy : : ,
To 8 b RFCEh EngerSng o Rarcj o8 a0 cRupouS &Y Eip Thio ottt ek s
(édM [ nCC%dﬂ@lg sUBK.ak dthyl dhorbfoimdte, A @QMWnT)sWﬁSa@Sdgﬂezrgé QN%M@ ora
addi tion,funn S e tenperature ney exceede ter

o B Ryl A i G A B A LS B 0T A e
m Xt ur ewitahysidAine dn bodolvagirsuch rmtahun&(bmwproﬁhaolo beanhixtdrategreof <o

hed
washed wit

d
o T on Dk Rb v aingEdio s 450 pafios 206 BB A WiE Nah Beita st
308.0; such douodtic 361Q.& iddeHor alh'll)BtMé tﬂ’\@EﬁfBﬁo gi9e b@nﬁﬂdméh&on& ()Q (d,

J =2 6Chlfdrmamh L 39%9"89@] method% such a's_%oéﬁ)m a so?ven(t sbcﬁ -9

Hz 1H) .
2,4, 8- leee‘lylmrmé)endmﬂelthﬁmhdmef Hith- mHadng givels dahickop@rimidiféaéd).was

o 8 S Pa o P S0 AT Nt e Bk

at nosphsolgenifhehsad athiaoe!, Wsaprppageldoni-bhtaNgl, foo mﬁdmenheMpmrthel )

t E:j Egﬂfésépggro? %)@U'%Ee)gﬁ S%Q? g&%% gg%dgoé Ii\]léoq_éé%o gﬂ)é' é’m?ne\ﬁ% lzd%%

ure was action mx re was
cool ed skjlled irating artivdirecogaize thal digoninesHNGRD) )RTera!s be\ﬂwtaatyoprgteqtetbcand

for 15 [ cﬁ%ﬂ | )
m xture vvasr fn éggegé r@rg‘(?vggiatggh@h:‘glesseéﬁutgp% SO vvas C@ﬁg‘
filtrat Filprosubstivienhist perenesd withprofectad aing, \Hi\l(ﬁ R@, wber@llf’@ss Rngor

839

272 0. TRLREREIEG Gerply A DS heptyl . S3PEGaun
2. ]_2CHZ ag pyridinecwith dieafing amdoopijonallyysing mlcroquﬁglrtﬂgﬁimmqusrdlamlnes
O'Elégglr): gggﬁg 3§u8§§$£{t%r£§%§ﬂ§h Bg P@(amﬁén 88ah9PrsRclifg thAsPon diamines -
6, 8- Di chKBNR’ 454%@%@\%9%9&149& uﬁmgaﬂaﬂlﬂdéMWnéheﬁjt IPEPMIGESI CHTIPQHBHES
3, 2- dbpyég,nqgﬂg:vg 2-vlamne trifluoroacetic acid salt.

MS: 378.1. 1H NVR (CD30D): 8.02 (d, J = 1.8 Hz, 1H), 7.86 (d, J = 1.8
Hz, 1H), 4.63-4.47 (m 1.5H), 4.27-SCHBMEPB 3.5H), 3.84-3.77 (m
0.5H), 3.47- 3 33 ,-‘(sm 251.5H), 3. 1;@2 86, (m 2H) , 2.08-1.§7(m 44,

=N R N=—‘<
" I/

RZ 7S X OH

(Va) (X1V) (XV)
NH, NH2
ITS—? “““’" Ii%a
A S X R3R4
25 (xvh 0
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Exanpl e 3: 8-Chl oro-4-(4-isopropvl-[1,41di azepan-1-vl)-benzof4
51furof3,2- dlovrimdin-2-vlamne trifluoroacetic acid salt. WO
2008/ 008359 6T0bkbiaed 7/ 015763 NH2 N--=( ClI o NTh reTNVE3003619763 -
1H NWVR (CD30D): 8.07-8.06 (m 1H), 7.76-7.72 (m 2H), 4.71- 4.09 (m
4H), 3.82-3.34 (m 5H), 2.42-2.28 (m 2H), 1.37 (d, J = 6.6 Hz, 6H).
5Exanpl e 4:

4-(3- Am no-pw ol idin-1-v1)-6, 8-dichl oro benzo(4 51f ur of 3, 2- dI pyri m di
n-2- vliamne trifluoroacetic a? NIl -12 338 1.
1H NVR ( CD30Bpmmpumsisaf Fogmule (| isaﬁza swep@fegéceardlogt@c meBip)
4.62-3. Q!ﬁoﬁmltr@é@ (Vi) eﬁ‘é raaét%d(vﬁth M)th:é@ly&i@iﬁé @lRis Cs. 3alkyl% such as
(R -6,8-Dic 39 i é lyamnorf) gw I N- Jf\{lvlg benzol4 1furof 3, 2-
di pwi mi BERYINAGHYFAREe: 1 ?ISG EohBth as of DME, onggieire thgyeof, in the
MS: 352piesehbb BVR UAEBADbasSBslcH ds KstulN&dtBu drH)laHﬁcBQw(ed J =18

Bcarfbl ebi=qPBhenss aEBrppslifars: G0 Bl o0 He: yagndaeaded Wit Uy ol 2

2- dl pyr chibebfarr@amidiagihgdradhtdride iacd ighaddiling soMrit such as diglymae, with
2008/ 00§3§t?n%%v%82t9%7ré%}-%37/§%|dsr|1\|es (XV) as the hydrochloride salts. Chlorination with
a reagent such as POCI; in a solvent such as dimethylaniline or diethylaniline, with
heating, gives amino-pyrimidines (XVi). Displacement of the 4-chloro substituent with
10  amines, HN(RY)RY, is accomplished in a solvent such as EtOH or pyridine, to provide
compounds of Formuia (1). Alkylation or reductive amination methods provide

compounds of Formula (1) where R’ is not H.

SCHEME C
Rs
cl R1:©B(°H)2 OH cl
’ 2
th%N R oH /N—\<N
& Coupling r!  RSC Ci
(Xvii) (XIX)
Cl
1) Optional RS N=<
Deprotfactlf:m = \ /N o
2) Cyclization o cl
(XX)
15 Certain compounds of Formula {I) where X is O and A is CH are also prepared

according to Scheme C. Commercially available 2,4,5,8-tetrachloro-pyrimidine (XVil)
is reacted with a boronic acid of formula (XVIil), or a suitably protected derivative
thereof, in the presence of a palladium catalyst to provide a compound of formula
(XIX). Suitable protecting groups include those known in the art, and preferred

20  protecting groups include methyl, methoxymethyl, trialkylsilyl, benzyl, p-
methoxybenzyl, or the like. In a preferred embodiment, reaction conditions include
treatment with a palladium catalyst such as Pd{QAc),, a ligand such as PPhs, and a
base such as KsPOq, in a polar solvent such as a CH3CN/H2O mixture. Where a
suitably protected compound of formula (XIX) is formed, deprotection under
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o n, MS: 284.2. 1H NWMR (DMSO-do): 7.90 (d, J = 7.2 Hz, 1H),
7.68-7.56 (m 2H), 7.39 (dt, J =1.2, 7.4 Hz, 1H), 6.12 (s, 2H),
4.18- 3. 82 (Wo206Mhossd. 64-2.56 (m 7H), 2.42-2.16 (m 2H) pcExarmtes7ss
8- Chl oro-4-1-1, 41di akepan-1-v1-benzof 4

51furol3, 2-dl pyrimdin-2-ylam ne trifluoroacetic acid salt. N Th
NH M5: 318.1. 1H NMR (CD30D): 8.07-8.06 (m 1H),
7.75-7.72 (m 2H), 4.61- 10 4.08 (m 4H), 3.62-3.41 (m 41 0
2.34-2.26

5 a1 pys Bonalons kHowa s Ble:Se Brovra campaiints PhoRPIE'S (RS eway of
15MS:  3BRarhplel WHSMRIHEDOHPDLNG .19 Btctectéd with & nidzthyllddbup /déStotection(rhay be
2 4 Qe bbol Do EpftPheiad i S Ron oot -
2H), 1. 2dmlergidn(ona ddfhpodnd of ﬂorﬁﬁ:lé X3 k) a dictB6ralpimidine 2bhpodAd of
it o of Pronia T SreloeBSl 4 Ry diiey bt s Gistoned i arpedifs
I\/B 344cata|3@H(§\MR diw;ﬁr(l)mléﬂﬁdaeﬂ-carﬂoﬁld& (CUMC)), widherividiioftradded
5 b 5 b %H{(‘9 alé%%eé%h @'Tﬁﬁ“yﬁ""é H}Es-‘%’.’ﬁgf’%ﬂl ?ﬁ@ arp'dsgrigd into
(m 4H) cofhpounds of Formula (1) as described in Scheme A. One skilled in the art will
recognize that compounds of formula (XX} are also compounds of formula (X1}. In a
10 particular embodiment, the compound of formula (XX) is 2,4,8-trichloro-
benzo[4,5lfuro[3,2-d]pyrimidine.

Compounds of Formula (l) may be converted to their corresponding salts using
methods described in the art. For example, amines of Formula (1) may be treated
with trifluoroacetic acid, HC/, or citric acid in a solvent such as Et2O, CH2Clz, THF,

15  and MeOH to provide the corresponding salt forms.

Compounds prepared according to the schemes described above may be
obtained as single enantiomers, diastereomers, or regioisomers, by enantio-,
diastero-, or regiospecific synthesis, or by resolution. Corhpounds prepared
according to the schemes above may alternately be obtained as racemic (1:1) or non-

20  racemic (not 1:1) mixtures or.as mixtures of diastereomers or regioisomers. Where
racemic and non-racemic mixtures of enantiomers are obtained, single enantiomers
may be isolated using conventional separation methods known to one sKkilled in the
art, such as chiral chromatography, recrystaliization, diastereomeric salt formation,
derivatization into diastereomeric adducts, biotransformation, or enzymatic

25 transformation. Where regioisomeric or diastereomeric mixtures are obtained, singie
isomers may be separated using conventional methods such as chromatography or

crystallization.

The following specific examples are provided to further illustrate the invention
30  and various preferred embodiments.
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Exanpl e 10:

8-Chl oro-4-(4-methvl -f1.41di azepan-1-v1)-benzol4, 51f urol 2, 2- dt pwm M di
n2-yl am ne WO MNiE2/0@B5% M5: 332.1. 1H NVR ( CDClBr1/ug2009¢d763J

= 2.5 Hz, 1H), 7.47-7.40 (m 2H), 104.79 (s, 2H), 4.11-4.08 (m 4H),

2.81-2.79 (m 21-1), 2.63-2.61 (m 2H), 2.41 (s, 3H), 2.11-2.06(m

2H). Exanple 11:

(S,S)-8-Chloro-4-(2,5-di aza-bicycl o[ 2. 2. 11hept - 2-v11-benzo[ 4, 51furol3
,2- dlpyrimdin-2-vlamne. N-12 %‘(‘W" - 316.1. 1H NWR (CDCl 3) :
7.99 (d, J = 2.5 Hz, 1H), 7.45-7.4 , 4.87-4.84 (m 2H),

3.91- 3;&&_@513/_1, . 3.81-3.79 (m 1H), 3.15-3.11 (m 2H), 1.98-1.96
m 2

- Oni of o- 4- (4 NRE YIS e BRI PRETg 0 405 S5 RIS by g the

dl pyri m@re&;ﬂm«dﬁmm@ytical‘dG@Gbé/f@!@ﬂ@ﬁQlé@émﬁéﬁW/a@ﬁEﬂ%yt@al pidtocols

1S, 31y AR MBIt = 2.0 2y 10, 47T

3. 43- 3. 41 (iHplesEDiherdvisBsiated, B'H)aptltﬂ'; watﬁre%lw@m maghetidal93stitre@Gat(ropm
e
agent such as NazS0, or MgSQa. Where mixtures, solutions, and extracts were
"concentrated”, they were typically concentrated on a rotary evaporator under
10  reduced pressure.

Normal-phase flash column chromatography (FCC) was performed on silica
gel (Si02) eluting with 2 M NHa in MeOH/DCM, unless otherwise noted.

Trifluoroacetic acid salts were obtained by purification of the crude products by
reversed-phase HPLC under acidic conditions. Reversed-phase HPLC (acidic

15  conditions) was performed by: 1) a Hewlett Packard HPLC Series 1100 with a
Phenomenex Luna C18 (5 pm, 4.6x150 mm) column, detection at A = 230, 254 and
280 nm, and a gradient of 10 to 99% acetonitrile/water (0.05% trifluoroacetic acid)
over 5.0 min with a flow rate of 1 mL/min; or 2) a Shimadzu LC-8A equipped with a
YMC Pack ODS 250 x 30 mm column with a gradient of 10 to 50% TFA in acetonitrile
20 and 0.05% in water over 15 min at a rate of 70 mL/min.

Alternatively, purification by reversed-phase HPLC (basic conditions) provided
free bases. Reversed-phase HPLC (basic conditions) was performed on a Dionex
AP32000 LC/MS with a Phenomenex Gemini C18 (5 pm, 30 x 100 mm) column, and
a gradient of 5 to 100% acetonitrile/water (20 mM NH;OH) over 16.3 min, and a flow

25  rate of 30 mL/min.

Citric acid salts were obtained from the corresponding free bases by the
following procedure: A solution of the free base (1 equiv.) in MeOH (0.035 M) was
treated with citric acid (0.1 M in MeQOH; 1.0 equiv.). The resulting solution was stirred
at rt for 2 h and concentrated to provide the desired salt.

30 Hydrochloride salts were prepared by treating a solution of the free base in
CHCIz with a HCI (1 M in Et,0Q). Concentration of the reaction mixture provided the
hydrochlaride salts.
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M5: 318.1. 1H NWR (CD300): 7.99 (d, J = 2.5 Hz, 1H), 7.47-7.41 (m
2H), 104.99-4.97 (m 1H), 4.81-4.73 (m lH) 4.56-4.53 (m 1H),
3.95-3.90 (W 240800833 56-3.53 (m 1H), 2.26-2.23 (m 1H) ,pc2/32002/01963
(m 1H), 1.90-1.82 (m 2H). Exanple 14:

8- Chl or o- 4- pi perazi n- 1-v1-benzol4, 51f ur of 3, 2- 61pyri m di n- 2- vl am ne
trifluoroacetic acid salt. NR2 N'K C\ /N O NTh 15C NH IVB:
304.1. 1H NWR (CD30D): 8.00 (d, J = 2.5 Hz, 1H), 7.67-7.57 (m 2H),

464, ) 41- 1)

5.l o7 o ax (MR VS i oAl on o AsURST e as:1 (b MSD using
20dl p /yr einogbapl%rayibaig?ﬂgri Elssf)lluwo@ﬁﬂ/etm@daohléssa:ltﬁerw:sé/ﬁdlcated The MS
2008/ 00

2 S U3} 4P oy 1 b 0

3 97 3. 81 ( mMNw2ldar rdadistit reé8ohance tIMRD specifs webelpbtalinéd of. Brlikénmodel

4 (2 AnDIE DR bingiere- The foumatoig. LY detehelpwiss shaigal shiftinpem
-yl am dewnfield cnfdheaEEametr@(tsltdmseabferencé\lfﬂauIRiphe|ty Cbuplf)g edtitant J in Hz,

integration).
Chemical names were generated using ChemDraw Version 6.0.2
(CambridgeSoft, Cambridge, MA) or ACD/Name Version 9 (Advanced Chemistry
10 Development, Toronto, Cntario, Canada).

Example 1. 8-Chloro-4-(4-methyl-piperazin-1-yl}-benzo[4,51furo[3,2-d]pyrimidin-2-

yiamine.
NH,
N=
(0] N’»
N\
15 Step A;_(4-Chloro-2-cvano-phenoxy)-acetic acid ethvi ester, To a solution of

5-chloro~2-hydroxy-benzonitrile (10 g, 65.0 mmol) in acetone (100 mL) was added
ethy}bromcacetaté (:H g, 71.4 mmol) followed by KzCO3 (19.7 g, 143 mmol). After
heating at reflux for 10 h, the mixture was filtered and the filtrate was concentrated to
afford the desired product (15.3 g), which was used in the next step without further
20 purification. 'H NMR (CDCls): 7.57 (d, J = 2.5 Hz, 1H), 7.48 (dd, J = 9.0, 2.5 Hz, 1H),
6.81 (d, J = 9.0 Hz 1H), 4.78 (s, 2H), 4.28 (g, J = 7.1 Hz, 2H}, 1.32 (1, J = 7.1 Hz, 3H).
Step B: 3-Aming-5-chloro-benzofuran-2-carboxylic acid ethyl ester. To a
solution of (4-chlore-2-cyano-phenoxy)-acetic acid ethyl ester (15.3 g, 64.0 mmol) in
DMF (150 mlL) was added K2CO3 {(14.1 g, 102 mmol). After heating at reflux for 10 h,
25  the reaction mixture was poured into ice water. The crude product was collected by
filtration as a brown solid (14.37 g, 92%). "H NMR (CDCls): 7.54 (s, 1H), 7.41-7.27
(m, 2H), 4.94 (s, 2H), 4.44 (q, J = 7.1 Hz, 2H), 1.44 (t, J = 7.1 Hz, 3H).
Step C: 5-Chloro-3-ethoxycarbonylamino-benzofuran-2-carboxylic acid ethyl
ester. To a solution of 3-amino-5-chloro-benzofuran-2-carboxylic acid ethyt ester (2.8
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MS: 304.1. 1H NMR (CD30D): 8.05 (d, J = 2.5 Hz, 1H), 7.75-7.70 (m
2H), 10 4.44-4.05 (m 5H), 2.68-2.61 (m 2H). Exanple 17:

(S) - 8- Chl orwe4eds@esrst hyl am no- pyrrolidin-1-yl)-benzof4 Epl;frWS@J(,a/g%-;ﬁs
NH2 d \ /N ON 15Ms: 318.1. 1H NWR (CDCI3): 7.99 (d, J = 2.5 Hz,
1H), 7.47-7.41 (m 2H), 4.78-4.75 (m 2H), 3.95-3.90 (m 2H),
3.82-3.81 (m 1H), 3.43-3.41 (m 1H), 2.53 (s, 3H), 2.24-2.21 (m
1H), 1.93-1.89 (m 1H) npl e 18:

LB & et ptiy mtb@%”b@%s B St SRR P e

/ N 0" " Ni @mol) followegthy 1848041 (4.59, G (rCDS).3 After hoatitglat teftlaxFob14h, the

%"%2 ;Z, g'zn)(zurjn felwk lltgll%i A sﬁ%g‘lwzhr’ Eéﬁk ﬂgh% fﬁﬁaé%)»@a%é%eﬂ'fpfied( q afford

1H), 1. 9%eidesiredprodupt (190%<)awbiqh Was used in the next step without further

(R & Brownciuibd; "RUMREOELRM B @ fed- a8 DM hP Y 0l 25 448

dl pyrimdin-2-yl am ne oacet

VB~ 363.4% &l l-t)cbépa(p J& 19 Wz, 2H), 4.56 @, $iz,7.1Hz, 37H)80.36dd, J 3 7=1 Hz,

9.0, 1.9%31fHz, 7.64 (d, J = 9.0 Hz, 1H), 4.41-3.93 (m 5H), 2.84
(s, 3H), 2. 72-2. 64 m 2H. Exa Ie 20: _ _
8- Br ono- 4- ( hexX'‘BRidy S=R ; 0)3. Befirwimidikf-Adediond;: To a

di pyri m shiotich Bt %hﬂﬁo-tﬂ—bmo‘ak%%ﬁﬁyl'a%aﬁs 'bgn§31lu}an -2-carboxylic acid ethyl ester

10 (3.6 g, 11.6 mmol) in ethanol (50 mL) was added hydrazine hydrate (6.2 mL,, 127
mmol). After heating at reflux for 4 h, the titie compound was collected by filtration
(2.9 g) and was used in the next step without further purification.

Step E: 8-Chloro-1H-benzol4, 5]furo[3,2-dlpyrimidine-2.4-dione. To a

suspension of 3-amino-8-chloro-1H-benzo[4,5]furo[3,2-d]pyrimidine-2,4-dione (2.9 g,

15 11.6 mmol) in 1:1 mixture of acetic acid/Hz0 (200 mL) was added NaNO; (2.5 g, 36.0
mmol). The reaction mixture was heated at 45-50 °C until the evolution of brown
fumes ceased (2 h). The product was collected by filtration to afford 2.45 g (89%) of
the desired product. .

Step F: 2.4.8-'Tric:hIoro—benzoM.S]furorS.2-d1mrrimidine, To a solution of 8-

20  chloro-1H-benzol4,5]furo[3,2-dlpyrimidine-2,4-dione (1.0 g, 4.2 mmol) in PCI; (2.5
mL) was added diethylaniline (0.25 mL). After 12 h at 100 °C, the reaction mixture
was poured into ice water. The crude product was collected by filtration as a brown
solid (1 g, 87%) and was used in the next step without further purification.

Step G: 2,8-Dichloro-4-(4-methyl-piperazin-1-vi)-benzo[4 ,5]furo[3 2-

25 dipyrimidine. To a solution of 2,4,8-trichloro-benzo[4,5]furo[3,2-d]pyrimidine (1.0 g,
4.8 mmol} in ethanol (15 mL) was added KoCOj3 (1.3 g, 9.6 mmol) followed by N-
methylpiperazine (0.532 mL, 4.8 mmol). After 2 h, the reaction mixture was diluted
with 1 N NaOH (30 mL) and extracted with CH.Cls (3 x 20 mL). The combined
organic layers were washed with 1 N NaOH (20 mL), dried, and concentrated to

30 afford the desired product (1.03 g, 77%). 'H NMR (CDCls): 8.10 (s, 1H), 7.55-7.49
(m, 2H), 4.13-4.11 (m, 4H), 2.59-2.56 {m, 4H), 2.36 (s, 3H).

Step H. To a solution of 2,8-dichloro-4-(4-methyl-piperazin-1-yl)-
benzol4,5]furo[3,2-d]pyrimidine (1.3 g. 3.0 mmol) in pyridine (4 mL) was added 4-
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NH2 o 15M5: 388.1. 1H NMR (CDCI3): 8.20 (d, J = 1.9 Hz, 1H), 7.82
(dd, J = 1.9, 9.0 Hz, 1H), 7.66 (d, J = 9.0 Hz, 1H), 3.92-3.50 (m

9H), 2.39- Ww@ogmsshH) . Exanple 21: PCTstzoe7/01s763
4- (3- Ami no-pyrrolidin-1-yl)-benzor4 5| furol-3 2-dl pyrimdin-2-ylam ne

trifluoroacetic acid salt. WO 20081008359PCT/ US20071015763 O

MS: 270.1. 1H NMR (CD30D): 8.05 (d, J = 7.8 Hz, 1H), 7.78-7.74 (m
2H), 7.55-7.52 (m 1H), 4.62-4.38 (m 2H), 4.24-3.93 (m 3H),
2.68-2.20 . .

Creo By AR T ity e mnol). AfteplepaiiaataRn G oy 1 hin the

2 dI pyr micrdwave2thd msolting rmixddrewedaseddrtrated dnd ahd residii@wis plirifidd Dy

d, J =7.8
7 75. 7. B 15 3rp et bk Wi oy Aedy et ansiefip i poneblp giurore.2-
6H), 2. ﬁmmnﬂmnezwl]ﬂﬁﬂmembxﬁbenpy}ayaﬂﬁne The intermediate was then dissolved in
4- Pi per \
Cri 1T vor CARgmk) ahAReRich arodpl i F )\ hibultd s Wi G opots 2
( CD30 D) miLg zom l(IaD (20 i), SThezprotidpt was Btrac®d With CRHD), (25726 6al7). She m
4.
( R) o cErEifel ‘%’?83%9’ o6 ‘ﬁ%"eﬁ%’ég‘yé%ﬁﬁ? N-ng rﬁf)of’ #8180 of 312-
61pyri ncdngertratedmihe llesldubummaémed:bmm@rs&bhase chromatography to afford
the desired product (523 mg, 55%). MS: 318.1. 'H NMR (CDCls): 7.99 (d, J = 1.99
10 Mz, 1H); 7.48-7.47 (m, 2H), 4.76 (s, 2H), 4.08-4.08 (m, 4H), 2.57-2.55 (m, 4H), 2.37
(s, 3H).

Intermediate 1: 2.4.8-Trichloro-benzol[4,5]furo[3.2-d
Preparation). ' :

15 Step A:_2.4.5-Trichloro-6-(5-chloro-2-methoxy-phenyl)-pyrimidine, In a 250
mL three-neck flask fitted with a degassing tube and temperature probe, acetonitrile
(100 mL) and water (25 mL) were degassed with N; for 30 min while stirring. 2,4,5,6-
Tetrachloropyrimidine (8.77 g, 0.0402 mol, 1.5 equiv) and triphenylphosphine {(0.70 g,
2.6 mmol, 0.1 equiv) were added and the resulting mixture was degassed for 15 min.

20  5-Chloro-2-methoxy-phenylboronic acid (5.00 g, 0.0268 mol, 1.0 equiv), KzsPO4 (11.39
g, 0.0536 mol, 2.0 equiv) and palladium acetate (301 mg, 1.3 mmol, 0.05 equiv) were
added and the resulting mixture was degassed for 5§ min. After 2 h at rt, the reaction
mixture was poured into CHzClz (250 mL) and washed twice with water {125 mL.).
The organic layer was dried and concentrated. The crude product was purified by

25 FCC fo give a white solid (5.97 g, 69%). MS (ESI"): mass calcd. for 011H7CI4N20,
322.9; m/z found, 323.0 [M+H"]. "H NMR (CDCl): 7.45 (dd, J = 8.9, 2.6 Hz, 1H),
7.31 (d, J = 2.6 Hz, 1H), 6.94 (d, J = 8.9 Hz, 1H), 3.82 (s, 3H).

Step B: 4-Chloro-2-(2,5,6-trichloro-pyrimidin-4-yl)}-phenol. A 250 mL 2-neck

flask fitted with a rubber septum, temperature probe, and addition funnel was

30 charged with 2,4,5-trichloro-6-(5-chloro-2-methoxy-phenyl)-pyrimidine (5.97 g, 18.54
mmol) and CHzClz (80 mL) and kept under a N» atmosphere. BBrs (1 M in CH2Cly;
37.1 mL, 37.1 mmol, 2 equiv.) was added slowly via addition funnel so that the
{emperature never exceedéd 25 °C. After 1 h, water (90 mL) was added and the
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WD 2008/ 008359PCT/ US2007/ 015763 NI-12 Cl o c,? "N MS: 332. 1.
1H NMR (CD30D): 8.02 (s, 1H), 7.72-7.65 (m 2H), 4.58-3.76 (m 5)1),

3.04 (s, 6hyo2bs/bbesd 28 (m 2)1). SExanple 25: PCT/US2007/015763
(R -4-(3-Amino-rwrolidin-1-yl)-8-chl oro-benzol4, 51furor 3, 2-dl pyrimd
in- 2-vlamne trifluoroacetic acid salt. M5: 304.1. 1H NWMR

(CD30D): 8.06-8.05 (m 1)1), 7.76-7.70 (m 2H), 4.60- 3.88 (m 5H),
2.68-2.18 (m 2H). 10 Exanple 26:

S) - 4- ( 3= Al t i - L di 0= 13 %i1)an8=chl.ar o- |4 51furol3, 2- .
() A B P S o 8BNS g
318. 1. HatdNR. (NEBS00), drzd) Bandscorbebjrated Egive 8/ellaw Rhyderd53Bg498%). MS

(m 151 .R22-4. . 9 al :
0y BEs I mEse b fir Cigkbunion 8p8 0! fue By g S i Oy Milm
2. 04- 1. 4€OGK): 2HE (s &hpB £027; J & ThIHR, dH), [ 138xEy dr=o8 By Rréba( BH), 7.03 (d,
4-cl gyrrpl g2y ¥l) 1Qenzol 4, 51f uro(3, 2- di pyri m di n- 2-yl am ne
trifluoroacetic ac?’d salt. WD 2008/ 008359PCT/ US2007/ 015763

Step C: 2 4 8-Trichloro-benzo[4.5]furo[3.2-dlpyrimidine. A 10 mL flask was

charged with 4-chloro-2-(2,5,6-trichloro-pyrimidin-4-yl)-phenol (75 mg, 0.24 mmol)
and N-methylpyrrolidinone (3.0 mL) under a N> atmosphere. The solution was
purged with Nz for 10 min. Copper (|} thiophene-2-carboxylate (80 mg, 0.32 mmol,

10 1.3 equiv.) was added and the mixture was heated to 100 °C for 2 h. The reaction
mixture was cooled to rt and added to aq. HC! (0.1 M, 6.0 mL) slowly and stirred for
15 min. Additional ag. HCI (0.1 M, 3.0 mL) was added and the mixture was stirred for
20 min. The resulting solid was collected by filtration, rinsed with water, and dried to
give a tan solid (565 mg, 83%). GC-MS (Cl): mass calcd. for C1oH3zClzN2O, 271.9; m/z

156  found, 272.0. 'H NMR (CDCl3): 8.22 (d,J=21Hz 1H), 7.75 (dd, J = 8.9, 2.1 Hz,
1H), 7.69 (d, J = 9.0 Hz, 1H).

The compounds in Examples 2-38 were prepared using methods analogous to
those described in Example 1.
20 Example 2: 8,8-Dichloro-4-(octahydro-pyrroto[3.4-blpyridin-6-yl)-benzo[4,51furof3,2-
dlpyrimidin-2-ylamine trifluoroacetic acid salt.

Cl

MS: 378.1. 'H NMR (CD3OD): 8.02 (d, J = 1.8 Hz, 1H), 7.86 (d, J = 1.8 Hz,
1H), 4.63-4.47 (m, 1.5H), 4.27-4.00 (m, 3.5H), 3.84-3.77 (m, 0.5H), 3.47-3.33 (m,
25  1.5H), 3.17-2.86 (m, 2H), 2.08-1.87 (m, 4H).

Example 3: 8-Chloro-4-(4-isopropvi-[1.4ldiazepan-1-vl\-benzof4,51furoi3,2-

dlpyrimidin-2-viamine trifluoroacetic acid salt.
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M5: 330. 1. Exanpl e 28:

(R) -4-(3- Am no- pi peridin-|-vl)-8-chl oro-benzof 4. 51f ur of 3, 2-dlovri m di
n- 2- 5v| amwe 2d08/mhdsBisor oacetic acid salt. NH2 N=- - - #ciNus2007/8157d¥5:
318. 1. Exanpl e 29:

4- ( 3- Ami nonet hyl - pwr ol i di n-1-v1)-8-chl oro-benzol4, 51f ur of 3, 2-

10dl pyrimdin-2-ylamne trifluoroacetic acid salt. NH2 C Ms: 318.1.
o0 NH2 Exanpl e 30:

(1:0-4-(3-Am nonet hvl -pyrrolidin-1-vl)-8 plhl or o- benzol 4, 51f ur o[ 3, 2-
15di rwrim din-2-vlamne trifluoroacet W__{ac d salt. NH2 O OoONH2 WME:

|
e} N
QNY
MS: 360.2. "H NMR (CD3;0OD): 8.07-8.06 (m, 1H), 7.76-7.72 (m, 2H), 4.71-
4.09 (m, 4H), 3.82-3.34 (m, 5H), 2.42-2.28 (m, 2H), 1.37 (d, J = 6.6 Hz, 6H).

5 Example 4: 4-(3-Amino-pyrrolidin-1-y1}-6_8-dichloro-benzo[4 ,5]furof3.2-d]pyrimidin-2-
ylarmine trifluoroacetic acid salt.

NH;
N=X{

N/
O N
Cl &NHZ :
MS: 338.1. 'H NMR (CD;OD): 8.02 (d, J = 1.8 Hz, 1H), 7.86 (d, J = 1.8 Hz,
1H), 4.62-3.97 (m, 5H), 2.64-2.13 (m, 2H).

Cl N

i0

Exampie 5; (R)-8,8-Dichloro-4-{3-methylamino-pyrrolidin-1-vl)-benzo[4,51furo[3,2-
dlpvrimidin-2-vlamine trifluoroacstic acid salt.

*@f‘*@

MS: 352.1. 'H NMR (CDsOD): 8.02(d, J = 1.8 Hz, 1H), 7.86 (d, J = 1.8 Hz,
15 1H), 4.65-3.88 (m, 5H), 2.84 (s, 3H), 2.64-2.23 (m, 2H).

oy N

Exampie 6: (R i idi rimidin-2-

viamine citric acid salf,
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WO 2008/ 008359PCT/ US2007/ 015763 Exanple 31: 6
8- Di chl or o- 4- pi perazi n- 1-yl - benzo[ 4151f ur of 3, 2-aw i m di n- 2- vl am ne

trifluoroaced pamsedsssh salt. MS: 338.1. Exanple 32: PCT/US2007/015763
6, 8- Di chl oro-441. 41di azepan- 1-v1- benzof 4, 51f ur of 3, 2- dbwr i m di n- 2-
ylam ne trifluoroacetic acid salt. M5: 352.1. Exanple 33:
(SS)-4(2.5-Di aza-bicycl of 2. 2. 11hept - 2-v1) - benzof 4 51f ur of 3, 2-
dbovrimdin-2-vlamne trifluoroacetic acid salt. MS: 282.1. Exanple
34:

8- Cnhl or o- 444-i sopr opvl - pi per azi n- 1- yl __t{enzor4 51furo[ 3, 2-dl pyrimdin

-2- vlamne trifluoroacetic acid galt

2008/ 008359PCT/ US2007/ 015763 W@é’@aml e 35: 6

8- Di chl oro- 4- (3-di net hyl am no-p I~ n- ) - benzol . 4, 51f urol - 3, 2-
dl pyrimdin-2-ylam ne trifluoroacetic act aht. NH2 NI --=-K

MS: 284.2. "M NMR (DMSO-dg): 7.90 (d, J = 7.2 Hz, 1H), 7.68-7.56 (m, 2H)
7.39 (dt, J = 1.2, 7.4 Hz, 1H), 6.12 (s, 2H), 4.18-3.82 (m, 5H), 2.64-2.56 (m, TH),
2.42-2.16 (m, 2H).

Example 7: 8-Chloro-4-[1,4]diazepan-1-yl-benzo[4,5]furo[3,2-d]pyrimidin-2-ylamine
trifluoroacetic acid salt.

NH,

=
Cl< \ /

MS: 318.1. 'H NMR (CD;OD): 8.07-8.06 (m, 1H), 7.75-7.72 (m, 2H), 4.61-
10 4.08 (m, 4H), 3.62-3.41 (m, 4H), 2.34-2.26 (m, 2H).

Example 8: 8-Chioro-4-(octahydro-pyrido[1.2-alpyrazin-2-vl)-benzol4 .5]furo[3,2-

dlpyrimidin-2-viamine.

NH,
N=

o] N"»
5
15 MS: 358.1. "H NMR (CDCla): 7.99 (d, J = 1.9 Hz, 1H), 7.49-7.45 (m, 2H),
4.89-4.77 (m, 1H), 4.75-4.73 (m, 2H), 3.85-3.80 (m, 2H), 3.48-3.45 (m, 1H), 2.91-2.88

(m, 2H), 2.35-2.34 (m, 1H), 2.10-2.07 (m, 2H), 1.74-1.73 (m, 1H), 1.69-1.63 (m, 3H),
1.36-1.34 {m, 2H).

20 Example 8: 8-Chloro-4-(octahydro-pyrrolol3.4-blpyridin-6-vl)-benzo[4.51furo[3.2-
dlpyrimidin-2-ylamine.
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Cl \ /N/ Nb51 Ms: 366.1. Exanple 36: 4-(Cctahydro-pyridoll

2-al pyrazin-2-y1)-benzol 4 51f urof 3, 2-dl pyri m di n2-yl am ne
trifluoroacedrmsamssd salt. 10 V5. 324.2. Exanpl e 37: pc/us2007/015763
6, 8- Di chl or 0- 44oct ahydr o- pyri doll, 2-al pyrazi n-2-vl)-benzol4. 51f urol22
- dlpyrimdin-2-ylamne trifluoroacetic acid salt. 15 d IVB:
392.1. Exanple 38:

(S, S)-6,8-Dichloro-4-(2,5-di aza- bi cycl 012. 2. 11hept - 2-v1) -

benzol 4. 51f urol 3, 2-dl ovri m di n-2-yl am ne r&r'fl uoroacetic acid salt.

WD 2008/ 008359PCT/ US2007/ 015763 N:__<

°'©f3\—’<”
g N

MS: 344.1. "H NMR (CDCls): 7.94 (d, J = 1.9 Hz, 1H), 7.42-7.41 (m, 2H),
4.11-3.97 {m, 2H), 3.79-3.64 (m, 2H), 3.49-3.47 (m, 1H), 3.03-3.00 (m, 1H), 2.70-2.60
(m, 2H), 2.43-2.38 (m, 1H), 1.82-1.53 (m, 4H). '

2-ylamine.

MS: 332.1. 'H NMR (CDClg): 7.99 (d, J = 2.5 Hz, 1H), 7.47-7.40 (m, 2H),
10 4.79 (s, 2H), 4.11-4.08 (m, 4H), 2.81-2.79 (m, 2H), 2.63-2.81 (m, 2H), 2.41 (s, 3H),
2.11-2.06 (m, 2H).

dlpyrimidin-2-ylamine,

NHao
N=

CIWN

N
15 H

MS: 316.1. 'H NMR (CDCls): 7.99 (d, J = 2.5 Hz, 1H), 7.45-7.40 (m, 2H),
4,87-4.84 (m, 2H), 3.91-3.89 (m, 1H), 3.81-3.79 (m, 1H), 3.15-3.11 (m, 2H), 1.98-1.96
{m, 2H).

20  Example 12; 8-Chloro-4-(3-methviamino-pyrrolidin-1-vl)-benzoi4,.5]furo[3.2-
dipyrimidin-2-vlamine.
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M5: 350. 1. Exanpl e 39:

(R) - 8- Fl uor o- 4- (3- net hyl am no- pyrrolidin-1-vl)-benzol 4, 51f ur of 3. 2-

5dl pyri m diwe 2voyb@ssone trifluoroacetic acid salt. NH2 ecriisiNorors76s" N
Step A: 3- Am no-5-fl uoro-benzofuran-2-carboxvlic acid ethyl ester. To
a solution of 2,5-difluoro-benzonitrile (10 g, 72.0 muol) in DVF (200
m.) was added hydroxy-acetic acid ethyl ester (8.6 nL, 86.4 mmol)
foll owed by K2CO3 (43.7 g, 316 10 mmol). After 24 h at 100 C, the
reaction mxture was diluted with 1 N Naq]h%ZOO nm.) and extracted
with CH2A 2 (3 x 150 nlL). The conbi ned ic layers were washed
with 1 N NaCH (100 nlL), dried,gand.co ated to afford the desired
product (3.35g. 21%. 1H NI\/R(: ;e (dd, J = 9.0, 4.0 Hz, 1H),
7.21-7.15 (m 2H), 4.90 (s, 2H), 4+45d c 7.1 Hz, 2H), 1.47 (t, J
= 7.1 Hz, 3H. 15 Step B. The title conp wels prepared from

3-am no- 5-fl uor o- benzof uran2- car boxylic acid ethyl ester using

To2 210 T oSy HORBR SEDROPAS 7. (Hi 2% g HiE 4y 41 R 210,
4. 43- 3. ST E-M75HH),, 212), B40F-8,00r, 212), BB23BA (nm) 1121B.4 28 Fhe(mpotinh @8t (s,

in Exarr%‘_ﬁszé%xél%wgwr g%?nﬁgg%%qggnet hods anal ogous to those

descri bed”i FI uor o- 4- (hexahydr o- pyrrol oi 1
2- al pyr azi n- 2- y1) benzol - 4, 51furo(3 2- deyrlnldln 2-vi am ne

trifluo AR N 20

N=K, \ NI i NIVER f

7.53-7. &@m:thOroaeemgg.lﬁ_@ﬂ_(m OH), 2.39-1.95 (m 4H). 5Exarrpl e
41:

8- Fl uor o- Nd- et hyl - Nd- ( 1- net hvl - pyrrolmg(n “3- vl) - benzor 4, 51f ur of 3, 2-

C’T\;ﬁ\r«”
o @;NHQ

MS: 318.1. "H NMR (CDsOD): 7.99 (d, J = 2.5 Hz, 1H), 7.47-7.41 (m, 2H),
10 4.99-4.97 {m, 1H), 4.81-4.73 (m, 1H), 4.56-4.53 (m, 1H), 3.95-3.90 (m, 1H), 3.56-3.53
(m, 1H), 2.26-2.23 (m, 1H), 2.02-2.00 (m, 1H), 1.90-1.82 (m, 2H).

Example 14: 8-Chloro-4-piperazin-1-vl-benzol4d 51furo[3 2-dlpyrimidin-2-viamine

triflucroacetic acid salt.

NHa
N

CIWN
o N
15 QH

MS: 304.1. '"H NMR (CDsOD): 8.00(d, J = 2.5 Hz, 1H), 7.67-7.57 (m, 2H),
4.46-4.44 (m, 4H), 3.44-3.34 (m, 4H).

Example 15: 8-Chloro-4-(3-dimethviamino-pyrrolidin-1-vi)-benzoi4,51furof3.2-
20  dlpyrimidin-2-viamine trifluoroacetic acid salt.
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dl pvrimdine-2,4-diamne trifluoroacetic acid salt. NH2 Nt--( \ INO
N Ms: 316. 2. 10Exanple 42:

(R) - 8- ( 3- Mavdwdoamasasy- pwr ol i di n-1-yl)-9-oxa-1 5 7-tri azarthuetw@neBrss
vl am ne. M5: 285.2. 1H NWR (CDCI3): 8.50 (dd, J = 1.8,
4.8 Hz, 1H), 8.37 (dd, J = 1.8, 157.8 Hz, 1H), 7.36-7.34 (m 1H),
4.77 (s, 2H), 4.30-3.38 (m 5H), 2.52 (s,.3H), 2.28- 2.16 (m 1H)),
1.98-1.86 (rn, 1H). Exanple 43: 8-(Cctahydro-pw ol of 3
4-bliovridin-6-vl)-9-oxa-1,5 7-trlaza-fluggen-6- vlam ne. WO
2008/ 008359PCT/ 1152007/015763 I\/ﬁ._<311 2. 1H NWR (CDCI 3): 8.50

(dd, J = 1.8, 4.8 Hz, .8 7.8 Hz, 1H), 7.36-7.34
(m 1H), 4.75 (s, 2H), 423404 {3.82-3.62 (m 2H),
3.54-3.42 (m 1H), 3.06-3.02 (m 027 67(m 1H), 2.48-2.32

(m 1H), 1.90-1.52 5(m 4H). Exarrple 44:
4- (4- Met hyl - pi perazi n-1-yl)-benzof 4, 51t hi enof3 2-d-1 pyrimdin-2-yl am

ne. NH2 NK S A ok pht Qi € b I c
ester. ﬁo@%ﬁon%?%?@é 6Bb)e?1"zd§1) fpl I 35‘%85 ﬂli}’ f7§7%4nngﬁ%%d
met hyl ﬂkﬁ%ﬁ@dm.a’il’é) B1%-3.8W.(m,123), 6. Wﬁ’rﬁﬂﬁ (nm, WZ(@(mﬁ)ﬁ)a?- 60-235MIS!,
added pgy_@sm um tert-butoxide portionw se (16.7 g. 149 mmol ) over 15
mn with vigorous stirring. The orange solution was warnmed to rt and
stirPed for 1 h before bei ng poured into 700 nL of vigorously
ol ve o ExpiBid . @%;g@g DRl £y bid 5 b1 2B fruRlTS HioFlrdidin-2-
laming trifluoroacetic acid salt.

NH,

N={

C'W
O N

MS: 304.1. "H NMR (CDsOD): 8.05 (d, J = 2.5 Hz, 1H), 7.75-7.70 (m, 2H),
10 4.44-4.05 (m, 5H), 2.68-2.61 (m, 2H).

15 MS: 318.1. 'H NMR (CDCly): 7.99 (d, J = 2.5 Hz, 1H), 7.47-7.41 (m, 2H),
4.78-4.75 (m, 2H), 3.95-3.90 (m, 2H), 3.82-3.81 (m, 1H), 3.43-3.41 (m, 1H), 2.53 (s,
3H), 2.24-2.21 (m, 1H), 1.93-1.89 (m, 1H).

Example 18: (R)-8-Chioro-4-{3-methylamino-pyrrolidin-1-vl)-benzo[4.51furol3.2-
20  dlpvyrimidin-2-vlamine.
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15 g, 88% that was used without purification. 1H NVR (CD30D):
8.16-8.12 (m 1H), 7.85-7.82 (m 1H), 7.54-7.49 (m 1H), 7.43-7.38
(m 1H), 7.%0260ms/008k), 3.79 (s, 3H). Step B: 2- Ajicharsbepahé
51t hi enof 3 2-dl pyri m di n-4-0ol hydrochl oride. A suspension of

3- am no- benzo[ b] t hi ophene- 2-carboxylic acid nmethyl ester (1.03 g, 5.0
mmol ) and chl or of or mam di ne hydrochloride (800 ng, 7.0 mmol) in
diglynme (8 nL) 20 were heated at 160 C for 1 h. The resulting
suspensi on was cooled to rt and fiItered,Nggd the collected solid was
suction dried to give the title conpourgp_:<(1. 14 g, 90% . 1H NMWR

(DVSO-de): 8.06 (d, J = 7.9 Hzild 89nd, J = 8.1 Hz, 1H),
7.73-7.47 (m 2H), 7.45-7.39 (m . »38-7.33 (m 1H), 7.18 (s,
0.6H), 7.05 (s, 0,6H), 6.92 (s, O el

2008/ 008359PCT/ US2007/ 015763 Step C. 4- Chllqrewignzof 4 51t hi enof 3
2-dl pyrimdin-2-viam ne. A suspension of H

2 arm no- b 3 . ) \ i i 7 4r ol | Dpig 9.,
0 ?mmrlﬁge”é%‘b%@%??‘%e“@“éé%“@ ey 2%??‘%29@’. RETiE A {2
heated &t/&#0/TMotHs 390-BD (w2l 823 EobnetiHh.c #3-3iti (mhaH), 2.53 (s,
resul ti w)ggme@,ghqm,\f@.?hqgée@l.ggr(ﬁgwil_g?,to a 05 Csolution of ag.

NH4 (19 g/L; 30 nb) e suspension 'was filtered and the collected
solid dried to yield 87 ng (52% of a crude solid, which was

i medi attayngic 49:; V@M%rﬁ&d-—(ﬂ-%%‘tﬂéﬁa lino-nvrrolioﬁﬁ-QWIpbe%%%Eg%ﬂggéjf

crude 4-chl oro-benzol 4, 5[t hi eno[ 3,2Z2-d[ pyrimdin-2-"yla ;
0.13 m&ﬁ@ﬂ%ﬂmg—#fﬁﬂ%@? :ﬂﬁé%'aé.ﬁi%ée@ﬁim, 0.27 mmol) in EtOH 10

was heated at 70 C for 1 h. The m xture wag,cooled to rt and
concentrated and the crude residue pur M:L(ed by FCC to yield a white
solid (9.8 ng, 26% . Ms: 300. £~1Fk u-'tlw 13): 8.34-8.27 (m 1H),
7.81-7.75 (m 1H), 7.57-7.51 (m p—48-7.43 (m 1H), 4.85 (s,

2H), 3.98 (t, ../ = 4.9 Hz, 4H), 6qt, N 4.9 Hz, 4H), 2.37(s,
3H). 15The conpounds in Exanpl es 45-83 wer tepar ed usi ng net hods
anal ogous to those described in the preceding anples, with

al terations Wir 868dt elH NEARICDEIH6.8.16 (d, J = 1.9 Hz, 1H), 7.80 (dd, J= 9.0, 1.9

bt m ot 150, TS HES R P A e (. S B SeB. A T 2,

(DVMBO-d5): 8,18 (d, J = 2.0 Hz, 1H), 7.98 (d, J = 8.6 Hz, 1H), 7.71
4 - 4 2 D - ] .

(dd, J - ) i1 4r10 : :
1.61-1. idin-Hylaniné4riflu@datatic d&i.saks5 Exanpl e 46:

7- Bronmo- 4- (oct ahydr o- pwr ol of 3 4-b] pwi di n- {v1) - benzol4, 51t hi enol3, 2-
tvrimdin-2-vlamne trifl uoroacetic ac'g__ésaTt. VO
20081008359PCT/ US2007/ 015763 %{Q
le] N
Ny
15 MS: 388.1. 'H NMR (CDClg): 8.20 (d, J = 1.9 Hz, 1H), 7.82 (dd, J= 1.9, 9.0
Hz, 1H), 7.66 (d, J = 9.0 Hz, 1H), 3.92-3.50 (m, OH), 2.39-1.95 (m, 4H).

Example 21: 4-(3-Amino-pyrrolidin-1-vi)-benzol4,51furol3,2-dlpyrimidin-2-ylamine
trifluocroacetic acid salt.
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/| Sr Nca Step A

2- Am no- 7- br ono- 1H- benzof 4, 51t hi enol3, 2-dl ovri m di n-4-one. The title
conpound waso p@sagssset hods anal ogous to those descri bed piciusXR5%3
44, Steps A and B. 1H NVR (DMSO-d6): 8.44-8.42 (m 1H), 8.14-8.10 (m
1H, 7.75- 57.70 (m 1H), 7.61-7.46 (m 1.51-0, 7.42(s, 0.5H), 7.29
(s, 0.5H), 7.17 (s, 0.5H). Step B:

(7-Brono- 4-chl or o- benzof 4, 5] t hi enof 3. 2-dl pvri m di n-2-vyi) -

phosphoram di ¢ acid. A suspension of NH

2- am no- 7- br ono- 1H benzo[ 4, 5] t hi eno| BN_Z_{ d] pyri mi di n- 4-one (864 ny,
3.0 mol), POCI3 (2.5 nL), and diimetyl aniline (765 pL, 6.0 mmol)
was heated at 110 C for 3 h, c C, and poured into a 1:1:1
10 mi xture of ice water, aceton ¢, anNe~30% aq. NHAOH with
vigorous stirring. The m xture was filteke the collected solid
air-dried to give a pa{}; reen solid that was used without

purificati onM3: 2804di. @&JR (CDsOD)SiBeRb (©, JTo 78 Hizx 1 1d),&7.88-7.74 (m, 2H),

V1) - procam S e T a1 1ob (20 SRy b B 2.2 (my 26

added 15 octahydro-pyrrol o[ 3, 4-b] pyri di ne-1-carboxylic acid

tertsbuabmﬁgg: ((é?. - y . A iy : LB ®hibin.
After 2_h at . C 4e sgﬂﬁ%ﬁor%m\;vgé LMo 1 ]t\!/H?':H‘@%Q'
N HCl (8:vemine trifligreacetigagidgalt.neated at 75 C for 1 h, then cool ed
to 0 C. The mixture was diluted with satgh, ag. NaHCO3 and extracted
wth CH2A 2 (3 x 15 nL). The conbi neng/\gani c layers were dried and
concentrated. The residue 20 V\BW by reversed-phase HPLC to
yield the title conmpound (20 ngy %9 : 404.3. 1H NWVR (DVSO- d6) :
9.35-9.17(s, 1H), 8.82-8.59 (s, 708. 568, 40 (s, 1H), 8.33-8.15 (m
1H), 7.85-7.70 (m 1H), 4.45-3.78 (m 6HN3406-2. 75(m 3H),
1.94-1.62 (m 4H). 25Exanple 47: |

('S) - 8- Br onp- fak-3208 N yl-aRIMIR igi vil) 0 I , 2

dl pyri mi_dj n-gqs‘\’/l grgngnzg rﬁadr ocﬁ?gé??«g' gé% (jd Y V\Btseﬂé’ 1), 5778 ﬁé@krﬁ %-{),
2008/ 008855PEP) OBIG0Y AROIES ([PLBI: 304 (s 6H) 2.735314m8.20). 1H NVR
(CO@3): 8.42 (d, J =1.9 Hz, 1H), 7.67-7.65 (m 2H), 4.79 (br s,

2H), 4 . 96 . 1H), 3.73-3.64 (m
3!_214-3. 5344 ?e @) F-Hiperazig-1-yihenzo| 4 9lfy 3 2xdlpyrimidmn-26y!
1.92 (digidkaw. 13.1, 6.0 Hz, 1H). 5 Exanpl e 48:

(R) - 8- Bronp- 4- ( 3- et hyl am no- pyrrolidi n- 1-}¥I ) - benzo[ 4, 51t hi enof 3, 2-
di pyrimi di n-2-yl ani ne hydrochl ori de sal t NHz

W
So2 i

NH '
MS: 270.1. "HNMR (CD;OD): 8.07 (d, J = 7.8 Hz, 1H), 7.79-7.74 (m, 2H),
16 7.56-7.53 (m, 1H), 4.54-4.43 (m, 4H), 3.50-3.45 (m, 4H),

Example 24: (R)-8-Chloro-4-(3-dimethylamino-pyrrolidin-1-vl}-benzol4 .5lfurol3.2-
dlpyrimidin-2-vlamine trifluoroacetic acid salt.
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M5: 378.0. 1H NWMR (CDCI3): 8.42 (d, J = 1.9 Hz, 1H), 7.67-7.55 (m
2H), 104.79 (br s, 2H), 4.08-3.96 (m 2H), 3.96-3.86 (m 1H),

3.73-3. 64 (W 2dobfpos3® 44-3.37 (m 1H), 2.51 (s, 1H), 2.2%ctdfs200905B763
12.7, 6.6 Hz, 1H), 1.92 (dt, J = 13.1, 6.0 Hz, 1H). Exanple 49:

(S, S1-8-Brono-4-(2,5-di aza-bi cycl o[ 2. 2. 1] hept - 2-vn-

benzo(4. 51t hi eno[ 3, 2-dl pyri m di n-2-yl am ne hydrochl ori de salt.

,NH2 N: =---c 15 Ms: 376.0. 1H NMR (CDC13): 8.42 (d, J = 1.5 Hz,
1H), 7.66-7.56 (m 2H), 5.13 (s 1H), 4%(5 2H) , 3.98-3.88 (m
2H), 3.80-3.70 (m 2H), 3.23-3.13 (m % .92 (o0, J 9.9 Hz, 2H).
20Exampl e 50: 8- Brono-4- (4- ety G MN- 1- yl)- benzof4

51t hi enol3, 2-dl pyrim din-2- yla 3 chI or| de salt. WO

2008/ 008359PCT/ US2007/ 015763 2 M5: 379.0. 1H NWR
(CDCI3): 8.42-8.40 (m 1H), 7.61-7.58 (m 4 95 (s 2H), 3.95 (t,
J =4.9 Hz, 4H), 2.54 (t, J = 4.9 Hz, 4H), 23 5Exanpl e 51:

S)-4-(3-Met 1.0Q- pd.in- 1< - 1- -
benzo[ 4, 51t hi"&hof"372: ¢ rdin=2- n 'ri' Uo efi'e o ’
bohzop b s1t niiobse3- O KR FehraDs biodntiiy ?$J°¢€Z@ o2, 458576 (m
salt. 5H), bR (d-6HY 278N2.28 (m, 2H). MB: 368.1. 1H NVR (DMBO-c16):
9.14-8.88 (m 2H), 8.79-8.68 (m 1H), 8.53 (d, J = 8.3 Hz, "I H),
7.95 (d, J =8.3 H, 1H, 783741(brm1H) 435388(m6H)
102.%9 ; ;

2-ylamine trifluorcacetic acid salt.

NH4

° O
“"NH,

MS: 304.1. 'H NMR (CD;OD): 8.06-8.05 (m, 1H), 7.76-7.70 (m, 2H), 4.60-
3.88 (m, 5H), 2.68-2.18 (m, 2H).
10
Example 26: (3)-4-(3-Aminomethyl-pyrrolidin-1-yh-8-chioro-benzof4 51furo{3,2-
dlpyrimidin-2-vlamine trifluoroacetic acid salt.

NH,
N=

(o} N
O"H/NHE

MS: 318.1. 'H NMR (CDsOD): 8.03 (s, 1H), 7.75-7.68 (m, 2H), 4.58-4.36 {m,
16 1H), 4.22-4.01 (m, 1.5H), 3.94-3.72 (m, 1H), 3.59-3.52 (m, 0.5H), 3.22-3.08 (m, 2H),
2.85-2,62 (m, 1H), 2.47-2.24 (m, 1H), 2.04-1.81 (m, 1H).

Example 27: 8-Chloro-4-(hexahydro-pyrrolo[3 4-clpyrrol-2-yl)-benzol4 5]furo[3,2-
dlpyrimidin-2-ylamine frifluoroacetic acid salt.
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Exanpl e 52:

(R -4-(3-Methyl am no-pyrrolidin-1-v1)-7-trifluoronethyl benzo[ 4, 51thi e
no[ 3. 2- dl pywo miodiess®- vl ami ne trifl uoroacetic acid salt. pcruseoNgrds /
F3Cp-Th, 15Ms: 368.1. 1H NWR (DVSO-de): 9.14-8.88 (m 2H), 8.79-8.68
(m 1H), 8.53 (d, J = 8.3 Hz, 1H), 7.95 (d, J = 8.3 Hz,'1H),
7.83-7.41 (br m 1H), 4.35-3.88 (m 6H), 2.69 (s, 3H), 2.48-2.40 (m
1H), 2.39-2.27 (m 1H). Exanple 53: (S,9)-4-(2

5-Di aza- bicycl o[ 2. 2. 11hept - 2-v1) - 7-tri f | uoggpet hVl 20benzof 4, 51t hi enor
3, 2-dl pyrimdin-2-yl am ne trlfluoroacethﬂamd salt. WO

2008/ 008359PCT/ US2007/ 015763 I~ N2 _N F3C MS: 366. 1.
1H NVR (DVMBO-d6): 9.47 (br s, 1H) s, 1H), 8.72 (s, 1H),
8.50 (d, J = 8.4 Hz, 1H), 7.94 (d, 1H), 7.83-7.27 (br m
1H), 5.24 (s, 1H), 4.62 (s, 1H), 425403 3H), 3.44 (s, 2H),
2.28 (d, J=106Hz 1H), 2.04 (d, J = 511. , 1H). Exanpl e 54:

4- (4- Met hyl - geram n-1-v1)-7-trifl uororret hyl - benzof 4. 51t hi enol 32-
clipyrimdi n-Mgs he trifluoroacetic acid salt. NH2 F3CsN G- N
10MS: 368.1. 1H I\/AR(CDBOD): 8.53 (d, J = 8.5 Hz, 1H), 8.46 (s, 1H),

7.89 (dd. J =8.6, 1.2 Hz, 1H), 4.76-4.11 (m 4 3.61-3.45 (m 4
3. 00 gs M@@M&—Amm@ piperidin-1-yl)-8-chloro- ig_gnzoM 5lfurol3,2- c(ﬂpvnmll_cii)m 2-

7- Br 6no-viartthd RiflDY fodtieB8 aa# shiil- VI ) - benzof 4, 51t hi eno( 3, 2-dl pyri mi di n-
2- ylamne trifluoroacetic acid salt. NHI\ZIH

2

_

Cl WM
O D. |\‘|NH2

MS: 318.1.

Example 29: 4-(3-Aminomethyl-pyrrolidin-1-vl)-8-chloro-benzol4 .81furcl3.2-
10  d]pyrimidin-2-ylamine triflucroacetic acid salt.

NH,
MN==

© b\/NHz

MS: 318.1.

Example 30: (R)-4-(3-Aminomethyl-pyrrolidin-1-y)-8-chlora-benzol4 .5lfurol3.2-
15  dipvrimidin-2-vlamine triflucroacetic acid salt.
NH»

=

(0] N

O‘\/NHa

MS: 318.1.
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\' s I\/B: 379.0. 1H NWR (DVMSO-d6): 10.23 (s, 1H), 8.42 (s, 1H),
8.16 (d, J 8.6 Hz, 1H), 7.74 (d, J =8.3 Hz, 1H), 7.24-6.72 (m 2H),
4.80-4.56 @mz{ﬂkﬂ)sessﬁ 28-3.06 (m 4H) 2.94-2.78 (m 4H) pceRsisafRie
56: R -7-Brom 04- 3-m ebilwldicfin-1-1-berlzo 4 5 thie no 3 2-

di pyri m di n-2-vl am ne trifluoroacetic acid salt. WO

2008/ 008359PCT/ U52007/ 015763 NH2 Nr-K \ /N s Nm VB: 379.0.
1H NVR ( DMSO- d6) : 897876(m 1H) 8.51 (s, 1H) 8.25 (d, J =8.1
ng) 1|2-|) Ex (‘3‘4. 8 8Dithibrd )it S-b; 8 in%nam ivfarpl
(S)-7- Blwgﬁmﬁﬁﬁm no- pwrol i din-1- vl) benzo[4 51t hi eno13, 2-

dl pyrimdin-2-ylamne trifluoroacetic acidygalt. VS:

379.0. 1H NWMR (DVSO-c16): 8. 97 8.76(m JH) 8.51 (s, 1H), 8.25 (d, J

= 108.1 Hz, 1H), 7.80 (d, J = &1R_H /N4.22-3.89(m 6H) ,

2.72-2.63 (m 31-1), 246237(m ' .

68: 4-(Cctahvdroarol or 3, 4-bl pyri di m¥6-W 1 7N | fl uoronet hyI

benzof 4, 51t hi enof 3, 2-dl ovri m di n- 2-g ' é_{uoroacetl c acid salt.

NH2 /N F3C 1 MS: 394.1. 1H NI\/R(DI\/BOd 9.25 (br s, 1H),

9.02-8.62 (bM%, 38fy1. 8.50 (d, J = 8.3 H, 1H), 7.91 (d, J = 8.4 Hz,

1H)5787742(m1|—|) 4.43-3.44 (m 5H), 3.29-3.14 (m 1H),
. 1H)

2.99-2. {nm 1.66 (s, 1H) 20Exam sIe 69:
7- Chl or Ke-4-13 Adipaepa -y-bepae : plin-2-
dl ovri nytéanﬁinamﬂwroaeeﬂidaéubtyaltoac etic acid salt.
NH,
=
o] N
cl QH
MS: 352.1.
10
Example 33: (8.5)-4-(2 5-Diaza-bicyclo[2.2.1lhept-2-yi)-benzo[4,5furo[3.2-
dipyrimidin-2-vlamine trifluoroacetic acid sait.
NHy
=
N
H
MS: 282.1.
15 )

Example 34: 8-Chloro-4-(4-isopropvl-piperazin-1 -vl)}-benzol4,51furo[3.2-dlpvrimidin-2-
viamine triflucroacetic acid sait. |

NHa

Cl N‘f
7/
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WO 2008/ 008359PCT/ U52007/ 015763 M5: 360.1. 1H NMR (CD30D):
30 (d, J 8.7 Hz, 1H), 8.13 (d, J = 1.6 Hz, 1H), 7.65 (dd, J =
7, 1.7 I—|zwoldr6)uo08$5946-3. 98 (in, 5H), 3.47-3.37 (m 1H) pc3d%003101063
m 1H), 3.10-3.01 (m 1H), 2.09-1.99 (m 2H), 1.96-1.88 (m 2H). 5
Exanpl e 60:
(R1-7- Chl or 0- 4- ( 3- net hyl am no- pyrrolidi n-1-vl)-benzof 4, 51t hi eno( 3, 2-
6lpyrimdin-2-vlamne trifluoroacetic acid salt. m12 \ / Clp--\.
3

8.
8.
(

VS 334 1. 1y ggasom 6.77 (d, J = 8.7 Hz, 1H), 6.60 (d, J = 1.7
e, 101H) . 6M7T Cd 1.8 Hz, 1H), 2.92-2.65 (m 4H).
2.63-2.54 (m 1), 141134(m 34, 1.24-1.10 (m 1H), 1.04-0.89

( . . .

(:

d "N NeB

_@ )
N 3

15 MS: 334. 1. 1HNNR(CD30D) 7 (d, J quB.7 He, 1H), 6.61 (d, J-
1.7 Hz, 1H), 6.11 (dd, J 87,18Hz.1/\H) 2.92.2.65 (m 4H),

2.63-2 54 (m 1H), 1.41-1.34 ( 2% 1.10 (m 1H), 1.04-0.89
(m 1H).
O N
. e .

Cl N
5 \
MS3: 366.1.
10
MS: 324.2.
Example 37: 6 8-Dichloro-4-(octahydro-pyrido[1,2-alpyrazin-2-yi)-benzo[4 51furol3.2-
d]pyrimidin-2-vlamine trifluoroacetic acid salt.
NH-
N=
e
]
. N

MS: 392.1.

Example 38: (S.8)-6,8-Dichloro-4-(2 5-diaza-bicyclo[2.2.1Thept-2-vi)-
benzol4 51furol3.2-dIpvrimidin-2-ylamine trifluoroacetic acid salt.
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20Exampl e 62: (S, S)-7-Chl oro-442,5-di aza-bicycl 012. 2. 11hept-2-y1l)-
benzol4, 51t hi enor 3, 2-di pyrim din-2-ylam ne trifluoroacetic acid salt.
WO 2008/ 00886 9708382007/ 015763 M5: 332.1. 1H NI}!@T([@E&Q,@S-,“
8.30 (d, J =8.7 Hz, 1H), 8.12 (d, J = 1.5 Hz, 1H), 7.63 (dd, J

8.7, 1.7 Hz, 1H), 5.51 (s, 1H), 4.70 (s, 1H), 4.33-4.20 (m 2H),
3.64- 3.51 (m 2H), 2.47-2.37 (m 1H), 2.26-2.19 (m 1H. 5 Exanple
63:

7- Chl or 0- 4- (4- net hvl - pi perazi n-1-yl | -benzq\a_ff 51t hi eno[ 3, 2-dl pyri m din
-2- ylamne trifluoroacetic acid salt ﬁgl V5.
334.1. 1H NWR (CD30D): 7.00 (dgd = N 1H) 6.80 (d, J = 1.8 Hz

101H), 6.33 (dd, J = 8.7, 1.8 Hz, ' 5-2.51 (m 4H), 2.20 (s,
N-
ovri di fr 1) - benzol4, 51t hi eno[ 3,

4H), 1.68 (s, 3H). Exanpl e 64:
8- Chl or o- 4- (oct ahvdr o- pwr ol of 3. 4- bl

2- dl pyrimdin-2-vl arri ne trifluoroacetic acidtsalt. 15Ms: 360. 1
1H NWVR ( CD3GRk. %@g J —1 8 Hz, 11-1), 8.06 (d, J = 8.7, 1H,
7.72 (dd, J =78. 450393(m 5H), 3.44-3.37 (m 1H),

3.17-3.06 (m 1H) 305290(m 1H), 206195(m 2H), 1.93-1.85
(m 2H ' -

(S)-8-Cnroro-4 TTO- DWW ' -
20d@yrﬂ@MﬁMlnﬂrvbrﬁlmﬁ-tnﬂuomamtwm_ﬁélLac| d salt. WO
2008/ 008359PCT/ US2007/ 015763 NHy

(o N
O"”N/

H
Step A:_3-Amino-5-fluoro-benzofuran-2-carboxylic acid_ethyl ester, To a
solution of 2,5-difluoro-benzonitrile (10 g, 72.0 mmol) in DMF (200 ml.) was added
hydroxy-acetic acid ethyl ester (8.6 mL, 86.4 mmol) followed by K»,CO3; (43.7 g, 316
10 mmol). After 24 h at 100 °C, the reaction mixture was diluted with 1 N NaOH (200
mL) and extracted with CHzClz (3 x 150 mL). The comnbined organic layers were
washed with 1 N NaOH (100 mL.), dried, and concentrated o afford the desired
product (3.35 g, 21%). "H NMR (CDCl): 7.39 (dd, J = 9.0, 4.0 Hz, 1H), 7.21-7.15
(m, 2H), 4.90 (s, 2H), 4.45 (q, J = 7.1 Hz, 2H), 1.47 (t, d = 7.1 Hz, 3H).
15 Step B. The title compound was prepared from 3-amino-5-fluoro-benzofuran-

2-carboxylic acid ethyl ester using methods analogous to those described in Example
1, Steps C-H. MS: 302.2. "HNMR (CDClz): 7.76-7.73 (m, 2H), 7.53-7.49 (m, 1H),
4.43-3.93 (m, 5H), 2.84 (s, 3H), 2.72-2.64 (m, 2H).

20 The compounds in Examples 40-43 were prepared using methotds analogous

to those described in Example 39.
Example 40: 8-Fluoro-4-{hexahvdro-

dlpyrimidin-2-viamine trifluoroacetic acid sait.
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M5: 334.1. 1H NWR (CD30D) 8.32 (d, J = 2.0 Hz, 1H), 8.00 (d, J = 8.8
Hz, 1H), 7.68 (dd, J = 8.8, 2.0 Hz, 1H), 4.39-4.14 (m 4H), 4.11-4.01
(m 1H), 2.v8d2qo8/0083%4), 2.71-2.57 (m 1H), 2.50-2.37 (m ptirhuszd7/015763
Exanpl e 66:

(R) - 8- Chl or 0-4- (3-net hvl am no- pw ol i di n-1-v1) - benzol4, 51t hi enol3, 2-

dl pyrimdin-2-vlamne trifluoroacetic acid salt. d s N

M5: 334.1. 1H NI\/R(CD30D) 8.32 (d, J = 2 0 Hz, 1H), 8.02 (d, J = 8.8
Hz, 101H), 7.68 (dd, J 8.8, 2.0 Hz, 1), 4.39-4.14 (m -4H),
4.11-4.01 (m 1H), 2.84(s 3H) 2.71- g\lj(‘?’ €m 1H), 2.50-2.37 (m 1H).
Exanpl e 67:

8- Chl or 0- 4- ( 4- net hvl - pi per azi n- [ ) - --w 5"t hi enor 3, 2-dl pyri m di
n-2- vlamne trifluoroacetic acid=gatd. “N.334.01. 1H NWR (CD30D):
8.35 (d, J =1.8 Hz, 1H), 8.00 (d, J =8. qu H, 7.69 (dd, J =
8.7, 2.0 Hz, 1H) 4.70-3.86 (m 4H), 3.53 H, 2.99 (s, 3H).
Exarrple 68: +1Ch d I 1) -
20benzo% 51t hi enzo?s ZL@W érrflgg'?i Zqﬁgﬁle(r\%ﬁtﬁ)f Fﬁ%g}?)g?gm ?n—}éﬂsgz
sal t Zom@*@bgaﬁﬁpéﬁ/(uszﬁrbﬁ/ow?m a s MS: 332.0. 1H NW\R
(CD30D): 5.35(d, J = 1.7 Hz, 1H), 8.03(d, J = 8.8 Hz, 1H), 7.69 (dd,

J= 8.8, 19Hz 1H) 5544545 11I2I,473465(m1
4. 36 4. EAamR|e 41 Jugea-A -meth-No{-me probidi : -
(m 1H)d mhe 269-d|§mﬂ§t9ﬂ90143a(:ﬁﬁ6%9bﬂdé&r pyrrol ol l
2-alovrazrin-2Z- €nzo ur o 1 Piyl’l m di n- 2- vl am ne
trifluoroaceti c aci d sal t VS: 344 Exanpl e 70:
8- Fl uor o- 4- (4- net hvl - pi perazi - 1-v1) - | 4. 51t hi enof 3, 2-dl ovrim din
-2- vlamine trifluoroacetic aci N\ / N

%O

MS: 318.2.
10
ylamine.
NH,
N=

MS: 285.2. "H NMR (CDCls): 8.50 (dd, J = 1.8, 4.8 Hz, 1H), 8.37 (dd, J = 1.8,
16 7.8 Hz, 1H), 7.36-7.34 (m, 1H), 4.77 (s, 2H), 4.30-3.38 (m, 5H), 2.52 (s, 3H), 2.28-
2.16 (m, 1H), 1.98-1.86 (m, 1H).

Example 43: 8~(Octahydro-pyrrolo[3,4-blpyridin-6-yl)-9-oxa-1,5,7-triaza-fluoren-6-
ylamine.
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M5: 318.0. Exanple 71:

8- Fl uor o- 4- (hexahydr oar ol o[ 3, 4- bl pyrrol -5-y1) - benzol4 51furo[ 3, 2-

dl pvri m di rw@2gokaesssee trifluoroacetic acid salt. WO pOT/US2007/015763
2008/ 008359PCT/ US2007/ 015763 Ms: 314.2. Exanple 72:

(S)-8-Chl oro-4-(3-ethyl am no-pineridin-1-vl)-benzo[ 4, 51furo[ 3, 2-

dl pyrimdin-2-ylamne trifluoroacetic acid salt. NH2 Nr-{ CI/N NH 5
MS: 346.2. 1H NMR (CD30D): 8.04 (d, J = 1.8 Hz, 1H), 7.72-7.68 (m
2H), 4.62-3.86 (m 5H), 3.27-3.17 (m 2 2.68-2.35 (m 2H), 1.38
(t, J =7.2 Hz, 3H). Exanpl e 73: #8-Chloro 4 (3

et hyl am no-ovrrolidin-1-vl)-benzgf 4, 1T tyo[ 3, 2-

10di pyrinmidin-2-vlamine triflug Zacid salt. <N H2 N.-=K
Cl\ /NO0O , Ms: 332.1. 1H NWR (€BOR): 8N J =1.8 Hz, 1H),
7.72-7.68 (m 2H), 4.62-3.86 (m 5 -3.17 (m 2H),
2.68-2.35 (m 2H), 1.38 (t, J =7.2 Hz, 3 Exanpl e 74:

(S)-8-Chl oro-4-(3-nethyl am no- pi peridi n-1- - benzof 4 51furof 3. 2-

di pyri m din- rasylm Qe*ﬂlmmﬁ 62399135 8. @dﬁdd3§% 18, Z%EX{Q”’PILIE /36 (dd, 4= 1.8,
(S)-8- ChI or o- 4- (3-di et hvl am no-pf eridin-1-v1)-benzol 4 51furor3
81z, 1H), 7.36-7 34 (m 1H), 4.75 [s, 2H), 4.038-4.04 (m. 21, 3.82-3.62 (m, 21—!)
3.54-3.42 (m, 1H), 3.06-3.02 (m, 1H), 2.74-2.67 (m, 1H), 2.48-2.32 (m, 1H), 1.90-1.52

5 (m,4H).

Example 44: 4-(4-Methyl-piperazin-1-yh-benzol4,5]thieno[3,2-dlpyrimidin-2-ylamine.

NH
N=(

N /N
Gty

Step A: 3-Amino-benzolblthiophene-2-carboxvlic acid methyl ester. To a

10  solution of 2-fluorobenzonitrile (9.0 g, 74.3 mmol) and methyi thioglycolate (13.3 mL,
148.6 mmol) in DMF (50 mL) at 0 °C was added potassium tert-butoxide portionwise
(16.7 g. 142 mmol) over 15 min with vigorous stirring. The orange solution was
warmed to rt and stirred for 1 h before being poured into 700 mL of vigorously stirring
ice water. The precipitate was filtered and air-dried to give a pale yellow solid (13.6

16 g, 88%) that was used without purification. M NMR (CD3z0D): 8.16-8.12 (m, 1H),
7.85-7.82 {m, 1H), 7.54-7.49 (m, 1H), 7.43-7.38 (m, 1H), 7.19 (s, 2H), 3.79 (s, 3H).

Step B: 2-Amino-benzo[4,5lthienc[3,2-d]lpyrimidin-4-ol hydrochioride. A

suspension of 3-amino-benzolblthiophene-2-carboxylic acid methyl ester (1.03 g, 5.0

mmol) and chloroformamidine hydrochloride (800 mg, 7.0 mmol) in diglyme {8 mL)

20 were heated at 160 °C for 1 h. The resulting suspension was cooled to rt and filtered,
and the collected solid was suction dried to give the title compound (1.14 g, 90%). 1
NMR (DMSO-dg): 8.06 {(d, J =7.9 Hz, 1H), 7.89 (d, J = 8.1 Hz, 1H), 7.73-7.47 (m,
2H), 7.45;7.39 (m, 1H), 7.38-7.33 (m, 1H), 7.18 (s, 0.6H), 7.05 (s, 0.6H), 6.92 (s,
0.6H).
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dl pyrimdin-2-viamne trifluoroacetic acid salt. WO

2008/ 008359PCT/ US2007/ 015763 NH2 / M. 346. 2. Exanpl e 76:

(R) - 8- Fl uorwo4eqsdwssst hyl am no- pwrol i di n-1-vl)-benzol4, 5Hd@R6f31253
5dl pvrimdin-2-vliamne trifluoroacetic acid salt. NH2 Nrr-K \1N SC)
"z MS: 318.0. Exanpl e 77:

(S, S)-7-Bronp-4-(2,5-diaza-bicliclol2. 2 1lhept - 2-v11-

10benzof 4, 51t hi eno( 3, 2-dl pvri m di n-2-vl am ne tr| fluoroacetic acid

salt. NH2 . 0 L .
2 (6 Ari no- - SPBGS b : Ylamigey As4tRepsion of
2- 15dl aﬁmmmhenzom 5I’¢hlﬁ60{3r24du|nwmdm-m¢ hmmhmm (179/&19 1.8 rimoY\O

%&9820?2%%?0@4”%#@0%6%?&3 Rl (Bi1ons) wen femiedt (107G far 3 h
dl pyri m ahﬂfmmlrgmaﬁaecqqiﬁ?d tmﬁm@dﬁeuresmmg sgapension was added dropwise to a 0
5 °C solution of ag. NHsOH (19 g/L; 30 mL.). The suspension was filtered and the
coliected solid dried to yield 87 mg (52%) of a crude solid, which was immediately
used without purification.
Step D. A solution of crude 4-chloro-benzo[4,5}thieno[3,2-d]pyrimidin-2-
ylamine (30 mg, 0.13 mmol) and N-methyl piperizine (0.03 mL, 0.27 mmol) in EtOH
10 was heated at 70 °C for 1 h. The mixture was cooled to rt and concentrated and the
crude residue purified by FCC to yield a white solid (9.8 mg, 26%). MS: 300.4. 'H
NMR (CDClz). 8.34-8.27 (m, 1H), 7.81-7.75 (m, 1H), 7.57-7.51 (m, 1H), 7.48-7.43
(m, 1H), 4.85 (s, 2H), 3.98 (t, J = 4.9 Hz, 4H), 2.56 (t, J = 4.9 Hz, 4H), 2.37 (s, 3H).

15 The compounds in Examples 45-83 were prepared using methods analogous
to those described in the preceding examples, with alterations where noted.
Example 45: 8-Bromo-4-(octahydro-pyrrolo[3 . 4-b]pyridin-6-vl)-benzo[4 Slthienol3,2-

dipyrimidin-2-vlamine hydrochloride salt.

NH
N=

S N
T

20 MS: 405.1. "M NMR (DMSO-dg): 8.18 (d, J = 2.0 Hz, 1H), 7.98 (d, J = 8.6 Hz,
1H), 7.71 (dd, J = 8.6, 2.1 Hz, 1H), 6.14 (s, 2H), 4.06-3.49 (m, 4H), 3.31-3.21 (m, 1H),
2.87-2.79 (m, 1H), 2.38-2.21 (m, 2H), 1.80-1.60 (m, 2H), 1.61-1.46 (m, 1H), 1.44-1.34
(m, 1H).

25 Example 46: 7-Bromo-4-(octahydro-pyrrolo]3.4-blpvridin-6-vi)-benzal4.,5lthieno]3,2-
dlpyrimidin-2-ylamine ftrifluoroacetic acid salt.
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NH2 CI / Ms: 318.1. 5 Exanple 80: 8-Chloro-4-(hexa3ydro-pwol o[ 3

4-Dbl pyrrol -5-v1)-benzol4, 51furof 3, 2- dl pyri m di n-2-vl am ne

trifl uoroacwbizoesaessde salt. NH V5. 330. 1. 1hMR200G039E :
8.05 (s, 1H), 7.75-7.62 (m 2H), 4.58-3.93 (m 105H), 3.55-3.33 (m
3H), 2.43-2.32 (m 1H), 2.17-2.04 (m 1H). Exanple 81:

(R R -8-Chloro-4-(2,5-di aza-bicycl 012. 2. 11hept - 2- v1) - benzof 4, 51f ur of 3
,2- dirwimdin-2-vlamne trifluaroacetic acid salt. 15Ms: 316. 1.
Exanpl e 82: (R R)-8-Chloro-4-(octahydro-gysrol ol"3, 4-bl pyridin-6-v11-
benzof 4, 51f ur or 3, 2- dl pyri mi di n-2-vl ani ge/citrate salt. WO

2008/ 008359PCT/ US2007/ 015763 NH2 j%- .<i_-.l‘/ﬁ N\ / O NHA4?)
| - Br s N

rimidin-4~-one. The

title compound was using methods analogous to those described in Example 44,
Steps A and B. *H NMR (DMSO-dg): 8.44-8.42 (m, 1H), 8.14-8.10 (m, 1H), 7.75-
5  7.70 (m, 1H), 7.61-7.46 (m, 1.5H), 7.42 (s, 0.5H), 7.29 (s, 0.5H), 7.17 {s, 0.5H).
Step B: (7-Bromo-4-chloro-benzof4 5lthieno[3,2-d|pyrimidin-2-vi}-

phosphoramidic acid. A suspension of 2-amino-7-bromo-1H-benzo[4,5thieno[3,2-
d]pyrimidin-4-one (864 mg, 3.0 mmol), POCIs (2.5 mL), and N,N-dimethylaniline (765
HL, 6.0 mmol) was heated at 110 °C for 3 h, cooled to 0 °C, and poured into a 1:1:1

10  mixture of ice water, acetonitrile, and 30% aq. NH4OH with vigorous stirring. The
mixture was filtered and the collected solid air-dried to give a pale green solid that
was used without purification (1.10 g, 92%).

Step €. To a mixture of (7-bromo-4-chloro-benzof4,5]thienol3,2-d]pyrimidin-2-

yh-phosphoramidic acid {100 mg, 0.25 mmol) in EtOH (1.3 mL) was added

15  octahydro-pyrrolo[3,4-b]lpyridine-1-carboxylic acid fert-butyl ester (76 mg, 0.33 mmol)
and pyridine (41 pL, 0.51 mmol). After 2 h at 75 °C, the solution was cooled to rt and
treated with 12 N HCI (0.3 mL). The mixture was heated at 75 °C for 1 h, then cooled
to 0 °C. The mixture was diluted with satd. ag. NaHCQO3; and extracted with CH,Cl» (3
x 15 mL). The combined organic layers were dried and concentrated. The residue

20 was purified by reversed-phase HPLC tfo yield the title compound (20 mg, 20%). MS:
404.3. "H NMR (DMSO-dg): 9.35-9.17 (s, 1H), 8.82-8.59 (s, 1H), 8.56-8.40 (s, 1H),
8.33-8.15 (m, 1H), 7.85-7.70 {m, 1H), 4.45-3.78 (m, 6H), 3.08-2.75 {m, 3H), 1.94-1.62
{m, 4H).

’

25 Example 47 (S)-8-Bromo-4-(3-methylamino-pyrrolidin-1-vl)-benzol4,5]thieno[3,2-

dlpvrimidin-2-vlamine hydrochloride salt.
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NH H Ms: 344. 1. Exanpl e 83:

8- Chl or o- 4- (oct ahydr o- pyrrol 013, 4- bl evri di n-6-y1) - benzol 4, 51f ur o[ 3. 2-
5dl evri m diwe2seosioasssne citrate salt. MB: 344. 1. PCT/US2007/0 16
conpounds in Exanpl es 84-163 were prepared using nethods anal ogous 10
to those described in the precedi ng exanpl es. Exanple 84:

(R -4-(3-Methviam no-pyrrolidin-1-v1)-9-trifluoronethvl benzo[ 4, 51furo
[3,2-dlevrimdin-2-viamne citrate salt. NH2 N--c( \ / OcR Ms
(ES'): mass calcd. for Cl61-116F3N50, 35Lyl, mz found, 352.3 [ MtH].
1H 15 NWR (CDCI1 3): 7:70 (d, ../ = 8.38 y_< 111-1), 7.66 (d, J = 7.54
Hz, 1H), 7,57 (t, J = 7.94 Hzgr 4 E’? fvs, 2H), 4.17-3.60 (m 3H),
2.54 (s, 3H), 2.28-2.20 (m 1H), ¥
(S,S)-4-(2,5-Diaza-bicyclof2.2.1 m9- net hoxV-

20benzo[ 4, 51f ur 01- 3, 2-dl ovri m di n- 2- vl am il uoroacetic acid
salt. WO 2008/ 008359PCT/ US2007/ 015763 NH2 /(&) NH

MS: 378.0. "H NMR (CDCl): 8.42 (d, J = 1.9 Hz, 1H), 7.67-7.55 (m, 2H),
4.79 (br s, 2H), 4.08-3.96 (m, 2H), 3.96-3.86 (m, 1H), 3.73-3.64 (m, 1H), 3.44-3.37
(m, 1H), 2.51 (s, 1H), 2.21 (dt, J = 12.7, 6.6 Hz, TH), 1.92 (dt, J = 13.1, 6.0 Hz, TH).

_<
BFWN
g "N
Q"’fm/

H
MS: 378.0. "H NMR (CDCly ): 8.42 (d, J = 1.9 Hz, 1H), 7.67-7.55 (m, 2H),
10  4.79 (br s, 2H), 4.08-3.96 (m, 2H), 3.96-3.86 (m, 1H), 3.73-3.64 (m, 1H), 3.44-3.37
(m, 1H), 2.51 (s, 1H), 2.21 (dt, J = 12.7, 6.6 Hz, 1H), 1.92 (dt, J = 13.1, 6,0 Hz, 1H).

Example 49: (S,S)—B-Bromo-4-(2,5—diaia—bicvclo&2.1]bept-Z-vl)-
benzo[4,5]thieno[3,2-d]pyrimidin-2-ylamine hydrochloride salt.

NH,
Ne=

Br\m_/{\l
N
15 H
MS: 376.0. 'H NMR (CDCl): 8.42 (d, J = 1.5 Hz, 1H), 7.66-7.56 (m, 2H),
5.13 (s, 1H), 4.82 (s, 2H}, 3.98-3.88 (m, 2H), 3.80-3.70 {m, 2H}, 3.23-3.13 (m, 2H),
1.82 (g, J = 9.9 Hz, 2H).

20 Example 50: 8-Bromo-4-(4-methyi-piperazin-1-vl)-benzo[4 5lthienol3.2-dlpyrimidin-2-
vlamine hydrochloride salt.
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(S) M5 (ES!'): mass calcd. for CefrlvNs502, 311.1; mz found, 312.2

[ MFHr. 1H NWR (CDCI 3): 7.78-7.68 (m 1H), 7.39-7.27 (m 1H),

7.09-7.02 (wo 200kfos3s 77 (s, 0.5H), 5.50 (m O0.5H), 4. 73p¢18R240F015%4D .

4.42 and 4.33 (AB, JAB = 12.1 Hz, 1H), 4.12 5(s, 3H), 4.03 and 3.99

(AB, JAB = 13.3 Hz, 1H), 3.74-3.44 (m 2H), 2.48-2.20 (m 2H).

Exanpl e 86:

9- Met hoxv- 4- pi per azi n-1-vl-benzof 4, 51f ur 013, 2-dl ovri m di n- 2- vl am ne

trifluoroacetic acid salt. NTh 10Ms (ES!)mass calcd. for

015H17N502 299.1; mlz found, 300.2 [ M 1H NVR (CDCI3): 7.73 (t, J
8.36 Hz, 1H), 733(d J = 8.546 N7.06 (d, J = 8.19 Hz, 1H),

457438(m 4H), 4.16-4.09 (m 4 3.45 (m 4H). Exanpl e

87: (S) 4 (3-Anm no-piperidin-1- v1) &~ T >Nm$enzol4, 51furol3, 2-

15dl pyrim din-2-ylam ne trifluoroacetic acyd galt. NH2 Nr-K / ON

(S) NH2 M5 (ESI): mass cal cd. for CleMieN502, 313.1; mz

f ound, 314 2 [MeH . IH NWR ( CDCI3;: ‘ﬂét, J = 8.36 Hz, 1<|—2|}ﬂ 7.33

(d, J = 8.49v8z 3713—9 "H.IOMR((€DQ: $4268.40 (M i), %.64.58 50, @K), 48P, (5.

4.12 344 6- 203.61 (m

1107 Loyl 95 St my Ml (3 2 1Pl o Mg 380

1 95-1.78 (m 2H) WD 2008/ 008359PCT/ U52007/ 015763 Exanpl e 88:
0 g’%‘ NOXN finfe’s TEIANA TR INEHSENINd: pv&braﬁnﬁqwné.m.amﬂ&hwu

) oroacetlc acid salt NH2 N=-{ \
IN o s MniE aestic eoidseat: 313.1; iz
found, 314.2 [M+H . 1H 5N|\/R (CDCI 3) 7. 74Nl€|5 ,/ —78 35 Hz, 1H) 7.33
(d, J =8.47 Hz, 1H), 7.06 (d, J 82a=lﬂz 4.81 (s, 3H), 4.13

(s, 4H), 3.79-3.43 (m 4H), 3. OW
FsC

MS: 368.1. 'H NMR (DMSO-de): 9.14-8.88 (m, 2H), 8.79-8.68 (m, 1H), 8.53
(d, J = 8.3 Hz, 1H), 7.95 (d, J = 8.8 Hz, 1H), 7.83-7.41 (br m, 1H), 4.35-3.88 (m, 6H),
10 2.69 (s, 3H), 2.48-2.40 (m, 1H), 2.39-2,27 (m, 1H).

/

Example 52: (R)-4-(3-Methylamino-pyrrolidin-1-yl)-7-trifluoromethyl-

benzol4 Slthienol[3.2-d]pyrimidin-2-ylamine trifluoroacetic acid salt.

NH,
N={

4
FsC s N

Q"':N/

H
15 MS: 368.1. "H NMR (DMSO-dg): 9.14-8.88 (m, 2H), 8.79-8.68 (m, 1H), 8.53
(d, J =8.3 Hz, 1H), 7.95 (d, J = 8.3 Hz,"1H), 7.83-7.41 (br m, 1H), 435388(m 8H),
2.69 (s, BH) 2.48-2.40 (m, 1H), 2.39-2.27 (m, 1H).

Example 53: {S,8)-4-(2.5-Diaza-bicyclo[2.2.1ihept-2-y)-7-trifluoromethyl-
20  benzol[4.5]thiencl3,2-dlpyrimidin-2-vlamine trifluoroacetic acid salt.
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Exanpl e 89:
8- Met hoxv- 4- (4- net hvl - pi per azi n- 1-vl) - benzof 4, 5] f ur of 3, 2-di pyri m di n-
2- yl am ne woikélsuassmaceti c acid salt. 10 M5 ( ESkiustmse15763
calcd. for C161-119N502, 313.1; mz found, 314.2 [MtH. 1H NWR
(CbC13): 7.58 (d, J =9.23 Hz, 1H), 7.43 (d, J = 2.54 Hz, 1H), 7.29
(dd, J = 9.22, 2.63 Hz, 1H), 4.83 (s, 3H), 3.88-3.80 (m 4H),
3.58-3.34 (m 4H), 2.92 (s, 3H). 15Exanple 90:

4- Pi perazin-1-v1-9-trifluoronettw -benzol 4\H§1furo[3 2-dl pyri m di n- 2-
ylamne citrate salt. NH2 i N o NTh C— M5 (ES!'): nmass
calcd. for C|5H14F3N50 337.1;, mz fou 338 1 [IVHHr 1H NWR
(CDCl3): 7.72 (d, J 837Hz m« 7.59 Hz, 1H), 7.59
(t, J =7.91, 20791Hz §2H) N° 6402(m4H)
3.07-2.98 (m 4H). WO 2008/ 008359PCT/ US20 5763 Exanpl e 91:

4- (4- Met hvl - Pi cerazin-1-&9-trifl uoronethvl - berkol 4, 51f ur of 3. 2-

dl pyrimdin vl engi t t

ar oehlleréls\jsé’%@p ql\k\%ﬁ(@r@@b do):, 947 (b[rl\s/#1H|)/53aé§§b)'s\)Rﬁ?%%c'P@§§QH),
7.72 (B850 (& 8=834 Hz, 1y 7.9%. (67J€oﬁ4ﬁa1ﬁ)5§8|%z7 27 1pr mz 15H, pi24 (5. 2H),
ZH;M 74 @ﬁ E'Zﬂ%)lhi)zséo@ﬁr&%l—l?'d)mf’s b3n42.98 @y .6 He, 62250 @YU =
(S) 54 (13'4@\ :'-hdl—B'l per i d| n-1-y1)-9-trifl uoromethyl - benzol 4, 51f ur of 3, 2-
dipyrimdin-2-vliamne citrate salt. CF3 NH2 ON (9) NH2 10 VB
. _Jrass lcaI cd, f% %1|5H1eF3N3(% 351 1 rﬂz f ound, 2

. 461(dJ
. . 103;\943(”‘ 1H), 3.01-2.95 (m
1H), 2.12-2.03 (m 1H), 194184(m1|7\|?_,_<

JO B!
FsC s N
¢

10 MS; 368.1. 'H NMR (CD;OD). 8.53 (d, J = 8.5 Hz, 1H), 8.46 (s, 1H), 7.89
(dd, J = 8.8, 1.2 Hz, 1H), 4.76-4.11 (m, 4H), 3.61-3.45 (m, 4H), 3.00 (s, 3H).

Exampie 55: 7-Bromo-4-(4-methyl-piperazin-1-yvl)-benzol[4,5lthieno[3.2-d1pyrimidin-2-

yvlamine trifluoroacetic acid salt.

NH»
N=

15 \
MS: 379.0. 'H NMR (DMSO-dg): 10.23 (s, 1H), 8.42 (s, 1H), 8.16 (d, J = 8.6

Hz, 1H), 7.74 (d, 4 =8.3 Hz, 1H), 7.24-6.72 {m, 2H), 4.80-4.56 (m, 2H), 3.28-3.06 (m,
4H), 2.94-2.78 (m, 4H).

20 Example 86: (R)-7-Bromo-4-(3-methylamino-pyrrolidin-1-yl)-benzo[4.5lthieno[3.2-
dlpyrimidin-2-viamine trifluoroacetic acid salt.
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151.74-1.63 (m 1H), 1..49-1.38 (m 1H). Exanple 93:

(S1-4-(3- Am no-pi perl din-1-v1)-8,9-di chl oro-benzof 4, 51furo[ 3, 2-

dl pyri m di nw@290Bmaes3see trifl uoroacetic acid salt. 20WBT(UsTo)n15MBS S
cal cd. for C15H15C12N50, 352.1; mz found, 353.1 [ MtHt 1H NWR
(CD30D): 7.90 (dd, J = 8.99, 3.64 Hz, 1H), 7.77 (dd, J = 9.01, 3.58
Hz, 1H), WO 2008/008359PCT/ 1JS2007/015763 4.83-4.74(m 1H),
4.62-4.51 (m 1H), 4.01-3.88 (m 2H), 3.63- 3 53 (m 1H), 2.31-2.21
(m 1H), 2.10-2.00 (m 1H), 1.95-1.81 (my Exanpl e 94:
(S,S)-4-(2.5-Di aza-bi cycl o[ 2. 2. 11hept- 9 trifluoronethVl5benzol4d
, 51furof 3, 2-cf | pyrim di n-2-yl am Ci ra}re salt. CF3 NH (s) M5
(ESl): mass cal cd. for 0151- 11%@&4{9 1; mz found, 350.2 [ M+H].
1H NVR (CDC13): 7.71 (d, J = @& Sll—l)g%jm(d J =7.34 Hz, 1H),
7.61-7.56 (m 1H), 4.78 (s, 2H), g8 (m 1H), 3.24-3. 09
(m 2H), 2.02-1.88 (m 2H), 1.42-1.31 (m 101H). Exanple 95:

1202 218 SO R AR LTI e ez

NH2 Cl 8.NHsg I1K)NASD (d, J = 8.2 Hz, 1H), 4.22-3.89 (m, 6H), 2.72-2.63 (m SH) 2.46-2.37
(m, 1H), 2.36-2.25 (m, 1H).

Example 57: (S8)-7-Bromo-4-(3-methylamino-pyrrolidin-1-yl)-benzo[4 .&lthienoc[3,2-

dlpvrimidin-2-vlamine trifluoroacetic acid sali.

NH,

N=X{

JooRs
Br

MS: 379.0. 'H NMR (DMSO-dg): 8.97-8.76 (m, 1H), 8.51 (s, 1H), 8.25(d, J =
10 8.1 Hz, 1H), 7.80 (d, J = 8.2 Hz, 1H), 4.22-3.89 (m, 6H), 2.72-2.63 (m, 3H), 2.46-2.37
(m, 1H), 2.36-2.25 (m, 1H).

N/

Example 58: 4-(Octahvdro-nvrro!or3.4-b1Dvridiaj-B-vl)—T-triﬂuoromethvl-

benzol4,5lthienc[3,2-d]pyrimidin-2-viamine trifluoroacetic acid salt.
NH,

%““
15

MS: 394.1. "H NMR (DMSO-dg): 9.25 (br s, 1H), 9.02-8.62 (br m, 2H), 8.50
(d, J = 8.3 Hz, 1H), 7.91 (d, J = 8.4 Hz, 1H), 7.87-7.42 (m, 1H), 4.43-3.44 (m, 5H),
3.29-3.14 (m, 1H), 2.99-2.80 (m, 2H), 1.79 (s, 1H), 1.66 (s, 1H).

20 Example 59: 7-Chioro-4-(octahydro-pyrrolof3.4-blpyridin-6-yl)-benzol4,5)thieno[3,2-
dipvrimidin-2-ylamine trifluoroacetic acid salt.
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15M5 (ES1): mass calcd. for Cl161-116CI N5O, 329.1; m(z found, 330.1

[ MFHt 1H NMR (CD30D): 8.02-7.97 (m 1H), 7.71-7.63 (m 2H),
4.99-4.87 (Wo2adopos3g, 48-4.12 (m 211), 3.89-3.69 (m 1HecTAsewh7/8155&
(m 2H), 3.34-3.25 (m 2H), 2.41-2.23 (m 1H), 2.16-1.99 (m 1H).
20Exanpl e 96: MN4-(2- Am no- et hvl)-8-chl or o- N\d- net hyl - benzo[ 4 51furol3
2-dlrwimdine- 2 4-diamne trifluoroacetic acid salt. NH2 CIN\
\NH2 WD 2008/ 008359PCT/ US2007/ 015763 M5 (ESI): nass cal cd. for
C13H14CI N30, 292.1; miz found, 292.2 [ MtHy, 1H NMR (CD30D): 8.06 (d,
J=1.98 Hz, 1H), 7.77-7.68 (m 2H), .;{1-&.07 (m 2H), 3.67 (s, 3H),
3.40 (t, J = 5.87 Hz, 2H). S5Exanple 9L

8- Chl oro-4-(3, 8-di aza- bi cycl or 3. &-v1) - benzo[ 4, 51f uro[ 3, 2-
dlpyrimdin-2-vlamne trifl uogpdacs i alt. NH2 C o \LNH M5
(ES!'): mass calcd. for Cl6HleCl N30, 329. 1¢ found, 330.1 [MrH. 1H-
NVR (CD30D): 8.11-8.10 (m 1H), 7.77-7.73 (jin,}2H), 5.07 (d, J =

13.50 Hz, 2H), 104.37-4.31 (m 2H), 3.95-3. (m 2H), 2.28-2.16 (m
2H), 2.13-2.08: (380.2H'H rﬁm&m@@s@rﬁ 830(d J=8.7 Hz, 1H), 8.13 (d, J = 1.6 Hz,

(S 9)-88 9 ehioror 45C2. 55 a2zl el 812, 2 Jahent: 2-4nbe %ﬂl 45

(m, 1H), 3.10-3.01 (m, 1H), 2.09-1.99 {m, 2H), 1.96-1.88 (m, 2H).

5
Example 60: (R)-7-Chloro-4-(3-methylamino-pyrrolidin-1-vh)-benzol4,51thienc[3,2-

dlpyrimidin-2-vlamine trifluoroacetic acid salt.

NHy
N==

cl s N

Q"U N/

H
MS: 334.1. "H NMR (CDsOD): 6.77 (d, J = 8.7 Hz, 1H), 6.60 (d, J = 1.7 Hz,
10 1H), 6.11 (dd, J = 8.7, 1.8 Hz, 1H), 2.92-2.65 (m, 4H), 2.63-2.54 (m, 1H), 1.41-1.34
(m, 3H), 1.24-1.10 (m, 1H), 1.04-0.89 (m, 1H).

Example 81: (S)-7-Chioro-4-(3-methviamino-pyrrolidin-1-vi}benzo[4.51thienol3.2-
dlpyrimidin-2-ylamine frifluoroacetic acid salt.

15 H
MS: 334.1. "H NMR (CDsOD): 6.77 (d, J = 8.7 Hz, 1H), 6.61 (d, J = 1.7 Hz,
1H), 6.11 (dd, J = 8.7, 1.8 Hz, 1H), 2.92-2.65 (m, 4H), 2.63-2.54 (m, 1H), 1.41-1.34
(m, 3H), 1.24-1.10 (m, 1H), 1.04-0.89 (m, 1H).

20 Example 62: (8,8)-7-Chloro-4~(2 5-ciiaza-bicyclo[2.2.1lhept-2-yl}-
benzof4 5]thienol3,2-dlpyrimidin-2-ylamine triflugroacetic acid salt.
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C \/ (8) O NNH(s) 15M5 (ES!'): mass calcd. for C131-113C 2N50,
349.1; mz found, 351.1 [MrHr. 1H NWMR (CD300): 7.90 (d, J = 8.99 Hz,
1H), 7.77 (Wo2008m08566 Hz, 1H), 5.88-5.38 (m 1H), 4. 784205763
1H), 4.55-3.91 (m 2H), 3.75-3.49 (n-i, 2H), 2.50-2.34 (m 1H),
2.33-2.18 (m 1H). 20Exanple 99:

(R -8.9-Dichl oro-443-net M| am no-pyrrolidin-1-yl)-benzol 4 51f ur 013, 2-
dThyrimdin-2-vlamne trifluoroacetic acid salt. NH2 N=--K N O
"IN 64 WD 2008/ 008359PCT/ US2007/ 015763 l\/ﬁﬂg ES!'): mass calcd. for
C15H15C12N50, 352.1; mlz found, 353.1 | _glr 2 1FI NWR (CD30D): 7.87
(d, J =9.02 Hz, 1H), 7.78-7.71 ( 1 '”/N67-3.83 (m 5H), 2.86 (s,

3H), 2.76-2.27 (m 2H). 5 Exanpl ef100" N
(R) - 9- Met hoxy- 4- ( 3- et hvl am no ' |n-Lé&:17-benzol4, 51f ur of 3, 2-
di pyrimdin-2-vlamne trifluoroacetic acid Int NH2 N---::(

H
MS: 332.1. "H NMR (CD;OD): 8.30 (d, J = 8.7 Hz, 1H), 8.12 (d, J = 1.5 Hz,
1H), 7.63 (dd, J = 8.7, 1.7 Hz, 1H), 5.51 (s, 1H), 4.70 (s, 1H), 4.33-4.20 (m, 2H), 3.64-
3.51 (m, 2H), 2.47-2.37 (m, 1H), 2.26-2.19 {m, 1H).

Example 63: 7-Chloro-4-(4-methyl-piperazin-1-vl)-benzol[4,5]thieno[3,2-d]pyrimidin-2-~

vlamine trifluoroacetic acid salt.

NH2
N=(

cl S N
-
AN
MS: 334.1. *H NMR (CD3OD): 7.00 (d, J = 8.7 Hz, 1H), 6.80 (d, /= 1.8 Hz

10  1H), 6.33 (dd, J = 8.7, 1.8 Hz, 1H), 3.35-2.51 (m, 4H), 2.20 (s, 4H), 1.68 (s, 3H).

Example 84: 8-Chloro-4-{octahydro-pyrrolo[3.4-blpyridin-6-v)-benzof4, 5]thieno[3,2-

dinvrimidin-2-viamine trifiuoroacetic acid salt.
NH,

N=
Cim‘/{N
s N

or

15 MS: 360.1. 'H NMR (CD3OD): 8.33 (d, J =1.8 Hz, 1H), 8.06 (d, J = 8.7, 1H),
7.72 (dd, J = 8.7, 2.0 Hz, 1H), 4.50-3.93 (m, 5H), 3.44-3.37 (m, 1H), 3.17-3.06 (m,
1H), 3.05-2.90 (m, 1H), 2.06-1.95 (m, 2H), 1.93-1.85 (m, 2H).

Example 65: (S)-8-Chloro-4-(3-methylamino-pyrrolidin-1-vi)-benzol4 5lthieno[3, 2~
20  dlpyrimidin-2-vlamine trifluoroacetic acid salt,
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o0 NOR) z M5 (ES!'): mass calcd. for C161-119N502, 313.1; mz
found, 314.1 [MtH. 1H NMR (CD30D): 7.70 (t, J = 8.37 Hz, 1H), 7.31
(d, J = 8. 5o kHmsodhs, 7.03 (d, J = 8.15 10Hz, 1H), 4. GZ?QT,Q@Z(;(,%ISQ@)
4.21-3.92 (m 6H), 2.88-2.81 (m 3H), 273227(m 2H) . Exanpl e
101: 8, 9-Di chl or 0- 444- et hvl - pi perazi n-1-v1l)-benzo(4, 51furol3, 2-
di pwi m di n-2-vlam ne trifluoroacetic acid salt. 15M5 (ESI): nass
cal cd. for 015H15C 2N50, 351.1; mz found, 353.1 [MrH. 1H NMWR
(CD30D): 7.89 (d, J =9.00 Hz, 1H), 7.76 Z,?4 (m 1H), 3.67-3.45 (m
4H), 3.37- 3.26 (m 4H), 3.01 (s, 3H N__< Exanpl e 102:

' n-nM-v1)-benzo[ 4, 51f ur 013, 2-
20d1lpvrimdin-2-vlamne trifl uor 4cid salt. WO
2008/ 008359PCT/ US2007/ 015763 5 ( . mass cal cd. for :
ClSH19N502 313.1; mz found, 314.2 [I\/I- AVR (CD30D): 7.57 (d,
J 920Hz 1H), 7.41 (d, J = 2.60 Hz, 1H) H27 (dd, J= 9.23, 2:66

, 4, 6 2.
" sa- 2E}ﬁ§ (3]‘&1 ﬁm“%&@’?@cﬁ&%@ 3?@}28%4)18@% J% g8 s
3 (3 AniHip TesSdd, Az Bigline szmH)Bé%emmn@{rgent?,mwﬁ .0 8, 184), 2.84 (s, 3H),
1pyrind di n:- 2- vi ami i r ti i t. C NH2 VS
(E2) B S toaT-Hor St S RER: ' 503°10 w2 found, B04.1 [MeHr . TH
10N§R (CD30D): 8.06-8.01 (m 1H), 7.72-7.69 (m 2H), 4.68-4.39 (m
2 o gl es MR e 8o (b Shethyianfing:byHbiaRH-ynhetdorh Sfifbias)

8,9-Di riidin{-ylandae triflliovdadeticzmid furof 3, 2-dl pyri mdin-2-vlamn
e trifluoroacetic acid salt. NH2 CIN NHs

N=

C!WN
[ N
Q"-’fN/

H
MS: 334.1. "H NMR (CD3;OD): 8.32 (d, J = 2.0 Hz, 1H), 8.02 (d, J = 8.8 Hz,
10 1H), 7.68 (dd, J = 8.8, 2.0 Hz, 1H), 4.39-4.14 (m, 4H), 4.11-4.01 (m, 1H), 2.84 (s, 3H),
2.71-2.57 (m, 1H), 2.50-2.37 (m, 1H).

Example 687: 8-Chloro-4-{4-methyl-piperazin-1-vl)-benzo[4,51thiencf3,2-d]pyrimidin-2-
yvlamine trifluoroacetic acid salt.

el

Cl N/
@E?*Q

15 \
MS: 334.01. 'H NMR (CD;OD): 8.35 (d, J = 1.8 Hz, 1H), 8.00 (d, J =8.7 Hz,

1H), 7.68 (dd, J = 8.7, 2.0 Hz, 1H), 4.70-3.86 (m, 4H), 3.53 (s, 4H), 2.99 (s, 3H).

Example 68: (S,5)-8-Chloro-4-(2,5-diaza-bicyclo(2.2.11hept-2-yl)-
20 benzol4,5]lthieno[3,2-dIpvrimidin-2-ylamine trifluoroacetic acid salt.
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o NM15 M5 (ES!'): mass calcd. for G 4H13C12N50, 337.1; mlz found,
339.1 [M+rHr. 1H NMR (CD30D): 7.91-7.86 (m 1H), 7.76-7.72 (m 1H),
4.53-4. 38 @0 2048M0838. 54-3.44 (m 4H). 20Exanpl e 105: PCT/US2007/015763
(cis)-8-Methoxv-4-(octahvdro-pyrrol or3 4-bl pyridin-6-vl)-

benzol4, 51furo[ 3, 2-dlrwim din-2-vlam ne trifluoroacetic acid salt.
WO 2008/ 008359PCT/ US2007/ 015763 M5 (ES!'): mass calcd. for
C18H2I N502, 339.1; niz found, 340.1 [MtH . 1H NMR (CD30D): 7.70-7.61
(m 1H), 7.52-7,47 (m 1H), 7.39-7.32 (m ,LH), 4.66-4.38 (m 1H),
4.27-3.98 (m 3H), 3.93 (s, 3H), 3.49- _@ tm 1H), 3.21-2.83 (m
3H), 2.09- 51.84 (m 4H . Exargle 106:/ N

(S, S)- 8- Chl oro- 4- (5-met h1/ 2/ 1- 2. @ { cydol2. 2. 11hept - 2- y1) -
T t#iﬁiyoroaceti c acid salt.

benzol4, 51f ur of 3, 2- dbwr i m di n- 2-
NH2 d N-={ N(s) o N (s) 10Ms5 (ES!): Ssncal cd. for G sHi 6Cl N50,
329.1; mz found, 330.1 [MrH. 1H NMR (CD30D)H 8.06 (s, 1H),

7.81-7.67 (ms:2hhe - TINUMR IcOIbD: 85 (B-P415% 43, 4, 8.03 (d, J = 8.8 Hz,
1H), 7.69 (dd, J = 8.8, 1.9 Hz, 1H), 5.54-5.45 (m, 1H), 4.73-4.65 (m, 1H), 4.36-4.14
(m, 2H), 3.66-3.50 (m, 2H), 2.48-2.35 (m, 1H), 2.26-2.17 (m, 1H).

5
Example 69: 8-Chioro-4-{hexahydro-pvrrolof1.2-alpyrazin-2-vi}-benzol4,5lfuro[3.2-
dlpvrimidin-2-vlamine trifluoroacetic acid sall.
NH,
N
O N
%
MS: 344.1.
10
Example 70: 8-Flucro-4-(4-methyl-piperazin-1-vi)-benzol[4,5ithienol3.2-dlpyrimidin-2-
viamine triflucroacetic acid salt.
NH»
. N
g N'w
N
AN
MS: 318.0.
15

Example 71: 8-Fluoro-4-{hexahydro-pyrrolo[3 4-blpyrrol-5-yvi)-benzol4 5lfuro[3.2-
dlpvrimidin-2-ylamine triffluorcacetic acid sait.

' %NH
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H, 4.69-4.49 (m 21-1), 4.44-4.30 (m 1H), 4.25-3.94 (m 2H),

9 (s, 3H), 2.70- 2.35 (m 3H). 15Exanpl e 107:

4- ( 3- AWmmgybqggggi di n-1-y1) - 8- net hoxv-benzof 4 51furo{>aT/2152997/(}15763
cflpyrimdin-2-ylamne trifluoroacetic acid salt. Ms (ES!):
mass caicd. for Cl61-119N502, 313.1; mz found, 314.1 [ MtH. 1H NMWR
(CD30D): 7.67 (d, J = 9.23 Hz, 1H), 7.54-7.47 (m 1H), 7.36 (dd, J =
9.21, 2.64 20Hz, 1H), 4.65-4.50 (m 1H), 4.00-3.86 (m 5H), 3.61-3.50
(m 2H), 2.32-2.19 (m 1H, 2.07-1.99 (m 1H), 1.95-1.79 (m 2H. WO
2008/ 008359P¢F7 B849H7/ 015763 Exanpl e 108:

(R -4-(3-Am no-Dyrrolidin-1- yI) benzo[4 51furo[3 2-dlpvrim din-2-

ry | ani 7 : 4

0.5
3.0
(S)-

1H, 7. nahdmlz l&m&ﬁatﬁﬂuo t@aﬁﬁd-gai £3 (m 1H) 7.38.7. 34 (m 1H)
5925.86(m2H) 322308(m2H) 2,54-2.45 (m 3H), 2.13-1.99
(m 1H), 1.79-1.66 (m 1H). le 109:

(R) - 3-Chl oro- 8- (3-net hvl am ng-p
oren-6-viamne. 15 (R

oI i InN-y1l)-9-oxa-1,5,7-triazalOflu
4 mass cal cd. for CuFl 13Cl N6O,
318.1; mz found, 319.1 [ MtHr. ( )i8: 56 (d, J = 2.40 H,
1H), 8.44 (d, J = 2.34 Hz, 1H), 4.52-3. 55:!) 2.75 (s, 3H),
2.58.2. 42 (m 1H); 2.40-2.21 (m 1H). Exanple 110:

N4- Azet i di n- i\ESVIEMﬁ.ZLyiHS\lMﬁ 32N 2304 (814 &r b 312 AHIPY72T SBr{en, 2H).

di am ne; Bo1d AH 0BRSS $728 17 (Rekhy), 2 ¥ED BENH, Ghy, 138 (t, y = 7.2 1z, 3H).

Example 73: (R)-8-Chloro-4-(3-ethylamino-pvrrolidin-1-yl)-benzol4 ,5]furol[3,.2-
10  dlpyrimidin-2-yiamine trifluoroacetic acid sait.

NHa
N=

CIWN
(] N
Q"-’JN/\

H
MS: 332.1. 'H NMR (CD;OD): 8.04 (d, J = 1.8 Hz, 1H), 7.72-7.68 (m, 2H),
4.62-3.86 (m, 5H), 3.27-3.17 (m, 2H), 2.68-2.35 (m, 2H), 1.38 (t, J = 7.2 Hz, 3H).

15 Example 74: (S)-8-Chloro-4-{3-methylamino-piperidin-1-vi)-benzol4 Slfuro[3.2-
dlpyrimidin-2-vlamine citrate salt.

NHz
N=

AN

MS: 332.1.

20 Example 75: (S)-8-Chloro-4-(3-dimethylamino-piperidin-1-yl}-benzol4,5lfuro[3.2-

dlpyrimidin-2-vlamine trifluorcacetic acid salt.

56



\N o RN M5 (ES'): mass calcd. for 014H14CI N30, 303.1; niz
found, 304.1 [MrHr. 1H 20NVR (CD30D): 8.05 (d, J = 1.95 Hz, 1H),
7.77-7.69 (wo 2ddkhosssh. 19 (t, J =.10.09 Hz, 2H), 4.15-4. 0fcthis20etd15763
3.92 (d, J =.6.49 Hz, 2H), 3.41-3.35 (m 1H). Exanple 111:

N4- Azet i di n-3-v1-8-chl oro-benzo[ 4, 51fu rol3, 2-dl pvrim di ne-2, 4-d
iamne trifluoroacetic acid salt. WD 2008/ 008359PCT/ US2007/ 015763
NH2 Cl --CNHO HN MS (ESI): nmass calcd. for 013H12CI N50, 289.1; niz
found, 290.1 [MtH. 1H NWVR (CD30D): 8.09- @404 (m 1H), 7.80-7.70 (m
2H) , 518506(m 1H), 455438(mé Exanpl e 112:

N4- (2- Ami no- et hvl) - 8- chl or o- befpzo urgf3 2-dl pyri m di ne-2, 4-
diam ne trifluoroacetic acid sa@ﬁ}ﬁ.@r-s Cl 0 M5 (ES!): nmass
cal cd. for Cl2H12CI N50, 277.1; whd .1/ MtHr . 1H 10NWMR
(CD300): 8.09-8.05 (m 1H), 7.77-7.70 (m@f'ﬁ\. 02-3.90 (m 2H),
3.37-3.33 .(m 2H). Exanple 113:

(S,S)-4-(2, 5M%:a346l2i. cycl 012. 2. 11hept - 2-y1) - 8- met hoxVbenzof 4, 51f urol 3
,2-dlpyrimdin-2-vliamne trifluoroacetic acid salt. ,NH2

Example 76; {(R}-8-Fluoro-4-(3-methylamino-pyrrolidin-1-vl}-benzo[4 5lthienol3,2-
5  dipvyrimidin-2-vlamine trifluoroacetic acid salt.

MS: 318.0.

Example 77:. (8,8)-7-Bromo-4-(2,5-diaza-bicyclof2.2.1lhept-2-yl)-
10  benzol4 5lthieno[3.2-dlpyrimidin-2-yvlamine trifluoroacetic acid salt,

NH;
N=

N
H

ME: 377.3.

Example 78: 4-(6-Amino-3-aza-bicvclol3.1.0lhex-3-v)-8-chloro-benzol4 . 5furci3,2-
15  dipyrimidin-2-vlamine trifluoroacetic acid sali.

NH2

\CEQN
)

NHz
MS: 316.1.
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CS) 15NH 0 (T) (s) M5 (ES!'): mass calcd. for Cl161-117N502,
311.1; mz found, 312.1 UVH H. 1H NMR (CD30D) 7.71-7.60 (m 1H),
7.55-7.47 (W 20bkfesssh. 39-7.32 (m 11-1), 5.86-5.70 (m 1&T;[@2@7,f0§7639
(m 1H), 4.76-4.59 (m 1H), 4.50-4.23 (m 1H) 4.13-3.85 (m 4H),
3.72-3.50 (m 2H), 2.51-2.16 (m 2H). 20 Exanple 114: (cis) 4
(Hexahydr o- pyrrol of 3, 4- bl pyrrol -5-v1) - 8- net hoxvbenzo[ 4, 511ur 013, 2-d] o

vrimdin-2-vlam ne trifluoroacetic acid salt WO

2008/ 00

325.1; 7 7 A P y ; : 2
1H), 7 B@y némylahhihe tﬁflddroﬁc&ﬁ: gdsm siH) , 4. 65- 4 44 (m 2H)

3H), 52.48-2.35 (m 1H), 2.20-2.07 (mN 2 Exanpl e 115:
2f a- Chl or 0- 4- (4- net hyl - pi per a@p n-1-v1)- zol 4

51f ur of 3, 2-dl pvri mi di n2-yl ami no ,
mass cal cd. for G 7H20CI N302, 36

4.26-4.00 (m 2H), 3.92 (s, 3H) 384?@@1 1H), 3.60-3.37 (m

NBH ci 0 N 10MB (ES!):
z ‘Weqnd, 362.1 [MrH. 1H NWR

(CD30D) : 797(d J = 1.64 He, 1H), 7.49-&4. 39 (iii, 2H), 5.23 (t, J =
5.80 He 10:3 98 (m 4H), 3.90-3.847(m 2H). 3.65-3.59 (m
2H) | 26125@(% , 2.36 (s, 3H). 15Exanple 116:

2- 145 (4- Met hyl - p| pera2| n- 1 y1l) - benzol4, 51f ur of 3, 2-dl pyri m di n- 2-

vl am nokE eth 8
xample 80: 8-Chloro-4-(hexahvdro-pyrrolof3.4-blpvrrol-5-vi)-benzof4.51urci3.2-

rimidin-2-~

d

lamine triflucroacetic acid salt.

_.<
(o] N

MS: 330.1. "H NMR (CD3OD): 8.05 (s, 1H), 7.75-7.62 (m, 2H), 4.58-3.93 (m,
10 5H), 3.56-3.33 (m, 3H), 2.43-2.32 (m, 1H), 2.17-2.04 (m, 1H).

Example 81: {R,R)-8-Chloro-4-(2 5-diaza-bicycio(2.2.1]hept-2-yl|)-benzo[4,5]furof3.2-
d]pyrimidin-2-vlamine {rifluoroacetic acid salt.

NH2
N=

mWN

N
H

15 MS: 318.1.

Example 82: (R ,R)-8-Chloro-4-(octahydro-pyrroio[2.4-blpvridin-6-vl)-
benzo[4,51furol3,2-dIpyrimidin-2-vlamine citrate sait.
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HN Th-OH N 00 M5 (ESI): mass calcd. for C 17H21IN302, 327.4; nlz
found, 328.2 [MtrH. 1H NMR (CD300): 8.01 (d, J = 7.68 Hz, 1H),
7.56-7.48 (Wwp 20kMhos3so. 38-7.32 (m 1H), 5.27 20(t, Jr 5. 63(3!11;{]52@1;7@1,5763
4.11-4.02 (m 4H), 3.91-3.85 (m 2H), 3.66-3.60 (m 2H), 2.60 .54
(m 4H), 2.38 (s, 3H). WD 20081008359PCT/ US2007/ 015763 Exarrpl e 117:
(cis)-2[5-Chl oro-4-(octahydro-pwol o] 3, 4-bl oyridin-6-\4)-

benzol4, 51f ur 013 2-dl pyri m di n-2-ylam nol -ethanol. HN Cl /N O

MS (ESI): mass calcd. for Cl9H22CI N302, 3@7,8; mfz found, 388.2
[MFH t. 1H 5NVR (CDCl 3): 797794(m,§;|_$|) 747739(m 2H) ,

5.27-5.21 (m 1H), 4.18-3.96 ¢ #f-3.81 (m 211), 3.81-3.55
(m 4H), 3.06-2.99 (m 1H), 2.75 1H), 2.48-2.27 (m 1H),
1.93-1.47 (m 5H). Exanpl e X o N H

2- 16- Met hoxv- 4- (4- net hvl - pi perazin-1-1, 4) k4, 51f uror 3, 2-
10d1pyri m di n- 2- vl am no] - et hanol . H (ESI'): mass cal cd.
fO G eH23N503, 357.4; mz found, 358.2 [M+rH 1H NMR (CDCl 3):
7.42-7.37(m M&N)344414-7.12 (m 1H), 5.27-5.22 (m 111), 4.11-4.03
15(m 411), 3.92-3.86 (m 5H), 3.67-3.61 (m 2H), 2.59-2.53 (m 4H),
2.38 (s, 3H). Exanple 119: [8-Chloro-4-(4-neth

vl - pi peEazinptd 831 B-Olinre-d4(ooifhyiad-ByZeid3aHimyriiim-62vl)-benzol4 51furc[3,2-

yll _§yC|dlﬂﬂrrPc¥:n fynfamme c;l’u"\zlal-’céjéaf%I oN Th)

NH,
N={
O N H
N

MS: 344.1.

The compounds in Examples 84-163 were prepared using methods analogous
10  to those described in the preceding examples.
Example 84: (R)-4-(3-Methylamino-pyrrolidin-1-vi}-9-triflucromethyl-

benzo[4,51furol3,2-dlpyrimidin-2-yvlamine ciirate sali,

NH_
CFs  n=(

0 N
(R}
Q”'J N/

H
MS (ESI): mass caled. for CieH1sFsNsO, 351.1; m/z found, 362.3 [M+H]*. H
15 NMR (CDCls): 7.70 (d, J =8.38 Hz, 1H), 7.66 (d, J = 7.54 Hz, 1H), 7.57 (1, J = 7.94
Hz, 1H), 4.77 (s, 2H), 4.17-3.60 (m, 3H), 2.54 (s, 3H), 2.28-2.20 (m, 1H), 1.98-1.88
(m, 1H).

Example 85: (S,8)-4-(2 5-Diaza-bicyclo[2.2.1]lhept-2-v1}-O-methoxy-
20  benzol4.51furo[3,2-dIpyrimidin-2-viamine trifluoroacetic acid salt.
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M5 (ES!'): mass calcd. for G 5H20CI N50., 357.8; mz found, 358.1

[ MtHr. 1H 20NMR (CDCI3): 8.02 (d, J = 2.03 Hz, 1H), 7.47-7.38 (m

2H), 4.12- 3v@Zoogmos3zhll), 2.84- 2.76 (m 111), 2.59-2. 53 ptmuséiohe152336
(s, 3H, 0.80-0.73 (m 2H), 0.57-0.52 (m 2H). WO

2008/ 008359PCT/ US2007/ 015763 Exanpl e 120:

f 8- Chl or 0- 4- (4- net hvl - pi perazi n-1-v1)-benzo[ 4, 51f uro[ 3, 2-d] pyri m dln-
2- V11-isobutvl-am ne. 5M5 (ES!'): mass calcd. for Cl9H24Cl N50,
373.8; mz found, 374.2 [MrH. 19 NWR (Cig4.3): 8.03 (d, J = 2.06 Hz,
1H), 7.47-7.39 (m 29), 412402rc(m,495\ 3.28- 3.23 (m 2H),

2.62-2.55 (m 4H), 2.38 (s, '3H) B?(m 1H), 0.98 (d, J =
6.71 Hz, 6H). 10Exanple 121: (s}
Al 1 v148-chl or o- 4- (4- net hvl - pi perazn-¢-vl nzol4, 51f ur 013, 2-

dlpyrimdin-2-vll-amne.. Cl a\ INO Ny M5 (ESI): mass cal cd.
for C 8H20CI N30, 357.8; mz found, 358.2 [®#H . 1H NVR (CDC(3): 8. 02

gg’zsi5; 2. OGM@&EQW ma%s‘h%m%} %rém—m@o §1ﬁ>3| Pn/2 4ol ﬁy’ﬁz[m %

(m 49) Nzx\gRgg\qqs) 37Hys @%m él-azasg 7.27 (m 1H) 70§ 7.02 (m, 1H), 5.77 (s
N1- 18- Ciol sy 545(1(111\ 5py! 49‘3%6@2(!111*1#)}’4)42%@'36 28, %Q[:3b£1 Hz, 1H), 4.12

dl pvri m di n- ropane- -

c N 0(p SndiBand B9 Aﬁraéo@ -c?ﬁ éd"z f1cH) @177‘&@1}@ (NB(?H)SQ@%Q 2@1(zn 2H).
found, 361.2 [MtrHt 1H

Exampie 86: 9-Methoxy-4-piperazin-1-vi-benzol4.5lfuro[3.2-dlpvrimidin-2-viamine
trifluoroacetic acid salt.

NHz

&5

NH
10 MS (ES!): mass caled., for CysHi;N5O2, 299.1; m/z found, 300.2 [M+H]", H
NMR (CDCls): 7.73 (t, J = 8.36 Hz, 1H), 7.33 (d, J = 8.46 Hz, 1H), 7.06 (d, J = 8.19
Hz, 1H), 4.57-4.38 (m, 4H), 4.16-4.09 (m, 3H), 3.54-3.45 (m, 4H).

Example 87: (S)-4-(3-Amino-piperidin-1-yl)-9-methoxy-benzo[4,5Huro[3,2-
15 dipyrimidin-2-ylamine trifluoroacetic acid sal.
NH,

S L

o N () NHgo

MS (ESI): mass caled. for CigHigNsO2, 313.1; m/z found, 314.2 [M+H]". 'H
NMR (CDCla): 7.72 (t, J =8.36 Hz, 1H), 7.33 (d, J = 8.49 Hz, 1H), 7.04 {d, J = 8.20
Hz, 1H), 4.63-4.50 (m, 1H), 4.12 (s, 3H), 4.01-3.89 (m, 1H), 3.74-3.65 (m, 1H), 3.66-
20  3.61 (m, 1H), 3.60-3.52 (m, 1H), 2.37-2.19 (m, 1H), 2.08-1.97 (m, 1H), 1.95-1.78 (m,
2H).
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NVR (CDCI3): 8.00 (d, J = 2.03 Hz, 1H), 7.49-7.40 (m 29), 5.09 (t, J
= 5.91 Hz, 1H), WD 2008/ 008359PCT/ US2007/ 015763 4.12-3.98 (m 4H),
3.54 (dd, ve2b&n@8se 5.97 Hz, 1H), 2.97 (t, J = 5.94 HzpcidheoTe5e:s

2.54 (m 4H), 2.38 (s, 3H). Exanpl e 123:

18- Chl or o- 4- (4- et hyl - pi perazi n-1-yl ) -benzol4, 51f ur 013

2-dl pyri mdin-2- 5yl11-(2-nethyl sul fanyl -ethyl)-am ne. \%S3
(ES!): Mass cal cd for C181 122C N508 391.9; niz found 392 2

[ MEH] t . 1 : )

4.14- 4.

4H), 2.

| S- Chl or o- 4- (4 rret hyl - pi per azi n l\gl)-bermaj 4,51furol3. 2-di pyri mdin-
2- VI -met hyl -am ne. M5 (ESP) ¥ mass=&al cd. for Cl161- 118C1N50,
331,8; mz found, 332.1 [MrH. 1RH$HAWRLOCDCI3): 8.01 (d, J = 1.66
Hz, 1H), 747738(m 2H), 4.83 [ ' 13- 3.98 (m 4H),
3.02 (d, J 5.07 Hz, 3H), 2.58-2"%53 Pm &237(3 3H). Exanple
125: (SS)- 248 Chl or o- 4- (2 5-di aza-bicyclo 11lhept - 2-y1) -

benzol 4, 51f ur 013, 2-dl pyri mi di n-2-yl am nol -et hanol . HN OTh- H CI V\D
2008/ 00835) P13 (E300TEGE BRI, for CreH-MBAESH 3:1: MBS Fobad C:ﬂm fzw

Ell*ﬂsc'”*ﬁﬁ% DG 5 71e S 20k r30fht A4, LB AV (S '%msf Coigp
? 892|?_>|) ). By (533168431385, (4H), 3H)9-3332En, AHDHI3(0M (s2by), 2. 02- 1. 88
m

Example 89: 8-Methoxy-4-(4-methyl-piperazin-1 -vl)-benza[4,51furol3, 2-dipyrimidin-2-
ylamine trifluoroacetic acid salt.

. N
MS (ESI). mass caled. for CqgH1gN5Og, 313.1; m/z found, 314.2 [M+H]*. 'H

NMR (CDCls): 7.58 (d, J = 9.23 Hz, 1H), 7.43 (d, J = 2.54 Hz, 1H), 7.29 (dd, J =9.22,
2.63 Hz, 1H), 4.83 (s, 3H), 3.88-3.80 (m, 4H), 3.58-3.34 (m, 4H), 2.92 (s, 3H).

15 Example 90: 4-Piperazin-1 -vl~9-trif|uoromethvl-benzom,51furo[3.2-d]pvrimidin-2-
vlamine citrate salt,

Q-—-NH

MS (ESI): mass caled. for CisH1aFaNsC, 337.1; m/z found, 338.1 [M+H)", 'H
NMR (CDClg): 7.72 (d, J/ = 8.37 Hz, 1H), 7.67 (d, J = 7.59 Hz, 1H), 7.59 t, J=7.91,
20 7.91Hz, 1H), 4.77 (s, 2H), 4.06-4.02 (m, 4H), 3.07-2.98 (m, 4H).
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5Exanpl e 126:
2[ 8- Chl or 0- 4- ( 3- net hvl am no- pw ol i di n-1-v1)-benzol4, 5| furo[ 3, 2-
dlpyri m di nw@z2nBaesss0) - et hanol. MS (ES!'): nmass cal cd. fef/us2o07/015763
C17H20CI N502, 361.8; niz found, 362.1 [MtHr. 1H 10 NWR (CDCl 3): 7.97
(d, J = 2.07 Hz, 1H), 7.47-7.39 (m 2H), 5.29-5.24 (m 1H), 3.92-
3.84 (m 3H), 3.65-3.59 (m 3H), 3.46-3.39 (m 1H), 2.53(s, 3H)
228215(m111)198187(m1|—|) 1.72-1.48 (m 2H). Exanpl e
: . 1-1

Erf;?ln 1- vlé Pgnzofﬁ gflfofjt‘ﬁis 2-

(ESI): gm&mmdineﬂ-yla‘rmne@ﬂieﬁﬁm N502, 375 8; mz found, 376.2 [MH—l]t
IH NWR (CDCI 3): 7.97 (d, J = 1.69 Hz, 747738(m2H) 5.22
(t, J =5.70 Hz, 1H), 417392('@':34"191 90382(m 2H), 3.65-3.56
(m 2H), 2.82-2.72 (m 2H), 2.63-4. 54 mNZH) 2.40 (s, 3H),

2.12-2.00 (m 2H). 20 Exanple 1f

8- Chl or o- 4- (3, 5-di net hvl - pi per azl z0i 4 51furof 3, 2-

di pyrimdin-2-ylamne trifluoroacetic aciq sglt. WO

2008/ 008359PCT/ US2007/ 015763 The title co ound was prepared as a

m xture of c Sl
o 6HL6N6CLO, N?sﬁ@%ﬂ ﬁnﬁggggﬁgﬁg?&%‘fp{%@fa@ﬁ N§5§E éﬁaﬂ E%"'é‘%ﬁ?
= 5. gBMB(CDOW); 7/72¢d(HF 8.33 Hzgwi@. 7. 5748 H=7. ssm)z, 151)18.50dt),J 3 7:94,
7.94 Hz, 1H), 4.78 (s, 2H), 4.13-4.02 (m, 4H), 2.61-2.50 (m, 4H), 2.38 (s, 3H).

Example 92: (S)-4-(3-Amino-piperidin-1-y)-8-trifluoromethyi-benzol4 5]furol3.2-
dipyrimidin-2-vlamine citrate salt.

NH,

CFs  n={
Co
O N

MS (ESI): mass caled. for C16H16F3NsO, 351.1; m/z found, 352.2 [M+H]".
NMR (CDClg): 7.73 (d, J = 8.30 Hz, 1H), 7.67 (d, J = 7.54 Hz, 1H), 7.59 (t, J=7.96
Hz, 1H), 4.77 (s, 2H), 4.73-4.68 (m, 1H), 4.61 (d, J = 13.26 Hz, 1H), 3.36-3.29 (m,
1H), 3.10-3.03 (m, 1H), 3.01-2.95 (m, 1H), 2.12-2.03 (m, 1H), 1.94-1.84 (m, 1H).
15 1.74-1.63 (m, 1H), 1.49-1.38 (m, 1H).

(sp = NHy
10

Example 93: (S)-4-(3-Amino-piperidin-1-y)-8,9-dichloro-benzol4.51furo[3,2-
dipyrimidin-2-ylamine trifluoroacetic acid salt.
NH3

N g

S @NHZ

20 MS (ESI): mass caled. for C45H15CIzNsO, 352.1; m/iz found, 353.1 [M+H]*. 'H
NMR (CD30D): 7.90 (dd, J = 8.99, 3.64 Hz, 1H), 7.77 (dd, J=19.01, 3.58 Hz, 1H),
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514.43, 2.11 Hz, 2H), 3.49 (ddd, J = 11.47, 6.67, 3.50 Hz, 2H), 1.37

(d, J = 6.56 Hz, 6H). Exanple 129:

4- ( 3- Ami no-waedosdigssdl- v11- 8- chl or o- benzof 4 51f ur of 3, 2- dIP@;\I«mSmo%ﬁ,,(%

viam ne trifluoroacetic acid salt. o filigNH2 Ms (ES!):

mass cal cd. for CL3H12N6C10, 289.7; mz found, 290.1 [ M+Hr. 1H NVR

(DIVBOd6) 9.11-8.51 (m 1H), 7.98 (s, 1H), 7.82 (d, J = 8.95 Hz,
H, 7.69 J =8.96, 1.61 Hz, 1H), 7.39-7.03 (m 1H), 4.78-4.54

(m 205 4ﬂ§541m<m41ﬁh4w>454(8141!-9,:2@1(3138%#9 2H) 53 66X 13825
(2S,5R) 0 p i n enzo:flggéff“’ r f%‘, 3-2.21
dl ovri m@?ﬁﬁz) o (r??‘??u 'qgéh%édé@t‘ o ih salt NH2 N=--K 0 NH
M5 (ESI): mass cal cd for C| 6Hi 6N6C10, 331 8: mz found, 332.2 [ MtHr.
1H 20Nl\/Ff:-,( 3AR. A , . . ) 5. 40-5. 28 (m
lH) : A : ; z Oelirifluane

- 7. éo dir- ngmd'éz itrd
2008/ 008359PCT/ us2007/ 015763 Exar‘rpl e 131:

(S)-8-Chl oro-4-(2-nethyl -pi perazi re;::lJ y&)_(be%zo(4 51furo[ 3 2-
cripyrimdin-2-ylamne trifluoroa cNd salt. ,NH2 N=4 Cl

(%)
VN
NH
(S}
MS (ESI): mass calcd. for CisHisClaNsO, 349.1; m/z found, 350.2 M+H]*. H
NMR (CDCls): 7.71(d, J =8.21 Hz, 1H), 7.67 (d, J = 7.34 Hz, 1H), 7.61-7.56 (m, 1H),

4.78 (s, 2H), 3.93-3.88 (m, 1H), 3.24-3.09 (m, 2H), 2.02-1.88 (m, 2H), 1.42-1.31 (m,
10 1H).

sa]t WO

Example 85: ( cis)-8-Chloro-4-th exahydro-pyrrolo[3.4-blpyrrol-1-yi)-
- benzol4,5lfuro[3.2-d] pyrimidin-2-ylamine trifiuoroacetic acid salt.
NH,

N=(

15 MS (ESI): mass calcd. for C16H16CINSO, 328.1; m/z found, 330.1 [M+H]". 'H
NMR (CD;0OD): 8.02-7.97 (m, TH), 7.71-7.63 (m, 2H), 4.99-4.87 (m, 1H), 4.48-4.12

(m. 2H), 3.89-3.69 (m, 1H), 3.64-3.52 (m, 2H), 3.34-3.25 (m, 2H), 2.41-2.23 (m, 1H),
2.16-1.99 (m, 1H).

20  Example 96: N4-(2-Amino-ethv!)—B—chIoro-N“-methviubenzoM.S}furor3.2-d]p\,frimidine~
2,4-diamine trifluoroacetic acid salt.
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5M5 (ES'): mass calcd. for C15H1I6N3C10, 317.8; mlz found, 318.1
[ MPtHr. 1H NWR (CO301J): 8.13-8.03 (m 1H), 7.83-7.64 (m 2H),

5. 60-5. 47 (wo 2behossd. 22-5.14 (m 1H), 3.84-3.70 (m 1H) pcrsmgﬁmﬁgl@,ﬁgg
(m 1H), 3.53-3.44 (m 2H), 3.39-3.32 (m 1H), 1.57 (d, J = 2 Hz,
3H). 10Exanpl e 132:

(R) - 8- Chl or 0- 4- ( 2- net hvl - pi per azi n-1-v11- benzoi 4, 51f ur o[ 3, 2-

dl pyrimdin-2-vlamne trifluoroacetic acid salt.

N2 G\ LN * MSIESIMndESIaled TS, 48 OO, 262G %2023 i)™ %4

pound, Miir Ity 8B (g, 47 THE Dot 76t 7583354@m541a4ﬁ3 (79-2)59.67

(m 1H) (s,3BHP 340 (1) J= 8.878F, I444), 1H), 3.43-3.35 (m 2H), 3.31-3.23 (m
1H), 1.48 (d, J = 7.12 Hz, 3H). Exanple 133: (S)-8-Chloro 4 (5
met hvl - pl perazin-1-v11- benzo[4 51furo[ 3, 2- dl pyri md| n-2-vl am ne

trifh uomm@-d;h&abm-(s Bl £l bQ: &9. .
. mznefQ| lr}df 318 .

2008/ 008359PCT/ US2007/ 015763 3. 88- 3. 68 (mnat), 3.70- 3. 44 (m 1H),
3.38 (dt, J= 12.98, 12.88, 3.29 Hz, lH) =£’\46(dJ 6.42 Hz, 3H).
Exanpl e 134: (R)-8-Chl oro-4-(5- pefMazin- 1-vl) - benzof 4
51furof 3. 2- 5dlpyri m din-2-vlamn i fo Noacet ic acid salt.

NH
MS (ESI): mass caled. for C16H16CIN5O, 328.1; m/z found, 330.1 [M+H]".
NMR (CD30OD): 8.11-8.10 (m, 1H), 7.77-7.73 (m, 2H), 5.07 (d, J = 13.50 Hz, 2H)
10 4.37-4.31 (m, 2H), 3.95-3.70 (m, 2H), 2.28-2.16 (m, 2H), 2.13-2.05 (m, 2H).

for

Example 98: (S,S)~8,9-Dich|oro-4—(2.5—diaza—bicvclof2.2.1]hept—2-vl)~
benzol4,5lfure[3.2-dlpyrimidin-2-vlamine trifluoroacetic acid salt.

(S}

15 MS (ESI): mass calcd. for CisH1sClLNsO, 349.1; miz found, 351.1 [M+HT", 'H
NMR (CDsOD): 7.90 (d, J = 8.99 Hz, 1H), 7.77 (d, J = 8.66 Hz, 1H), 5.88-5.38 (m,
1H), 4.76-4.65 (m, TH), 4.55-3.91 (m, 2H), 3.75-3.49 (m, 2H), 2.50-2.34 (m, 1H),
2.33-2.18 (m, 1H).

20

Example 99: (R)—8,9-Dichloro-4-(3-methviamino~pvrrolidin-1-vf)-benzo[4.5]furor3.2—
dipyrimidin-2-ylamine trifluoroacetic acid salt.
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NH2 CIN\r™, \--NH M5 (ESI): mass calcd. for C 5H sN5C10,
317.8; mz found, 318.1 [ M+tH. 1H NMR (CD300): 8.12-8.03 (m 1H),
7.82-7.71 (o 2088R0s83ds. 22-5.05 (m 2H), 3.91-3.70 (m 1H) pcBuoBoerd7ss3
(m 3H), 3.44-3.32 (m 1H), 1.31 (d, J = 7.16 Hz, 1H). Exanple 135:
9- Fl uor o- 4- (4- met hvl - pi perazin-1-yl)-benzof4 51f urof 3
2-dl pyrimdin-2- vlamne trifluoroacetic acid salt V5
(ES'): mass calcd. for C151-116N5F0; 3013; mlz found, 302.2 [ M+1l-114.
$ 1EH)NR (CDM@)(ESV)E' &&s(st:galcdl for 81%50?!’-\!?@,4332.1%,?%20 fc(Yurﬁl, SR@, 1 @fw& a7,
: : . g - 3. . S, . anpt e
met hvi af®n8dp & TH-2 A&, 918).- benzof 4, 51f ur 013, 2- di pyri ni di n- 2- vi ani ne
trifluoroacetic acid salt. NH2 FN o O0""N WD

2008/ 008359PCT/ | TS2007/ 015763 MS (ES'): mass calcd. for
0131911 le 109: et ~(BOBARY B M- - :

1 3,2-
(td, J i3 5 =8 , N oo
1H), 4.6 ltg7.2.15 (m 2H). SExanpl e

NHa

137: ~
9- Fl uor o- 4- pi perazi n-1-yl - benzo[ #, 51fmn=6r 3, 2-d1lpyri mdin-2-vl am ne
N M5 (ESI): mass calcd. for

trifluoroacetic acid salt. NH2 O
Cl4H14N5F0, 287.3; mz found, f@ FH|t 1H NVR (CD30D): 7.76 (dt,
J =8.37, 5.50 Hz, 1H), 7.60 (d, ™J . \# 1H), 7.32-7.23 10(m
1H), 4.64-4.29 (m 4H), 3.53-3.38 (m 3HNEXénple 138:

4- (3- Am no-azetj di n-1-y1)-9-fl uoro-benzol 4, 5% ur 013, 2-dI pyrim di n-2-
yl ami ne trif Molfoddenes salad. BulGisHioNsO2, 313.1; m/z found, 314.1 (M+H}*. 'H

NMR (CDsOD): 7.70 (t, / = 8.37 Hz, 1H), 7.31 (d, J = 8.50 Hz, 1H), 7.03 (d,J=8.15
10 Hz, 1H), 4.62-4.25 (m, 2H), 4.21-3.92 (m, 6H), 2.88-2.81 (m, 3H), 2.73-2.97 (m, 2H).

Example 101: 8.9-Dichloro-4-(4-methyl-piperazin-1 -yl}-benzo[4. 5furo[3.2-
dlpyrimidin-2-yiamine triflucroacetic acid salf,

NHz

Ci T N=<N

15 MS (ESI): mass calcd. for C15H45CN50, 351.1: m/z found, 353.1 [M+H]". 'H

NMR (CDsOD): 7.89 (d, J = 9.00 Hz, 1H), 7.76-7.74 (m, 1H), 3.67-3.45 (m, 4H), 3.37-
3.26 (m, 4H), 3.01 (s, 3H).

Example 102: ( R)-8-Methoxv—4—(3-methvlamino~pvrmiidin—1 -v}-benzo[4,5]furof3.2-
20  dpyrimidin-2-vlamine trifluoroacetic acid salt.
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NH2 /N tigNH2 15M5 (ESI): mass calcd. for G 3H12NS5FO, 273.3, niz
found, 374.1 [M+Hr. 1H NMVR (CD30D): 7.79-7.71 (m 1H), 7,64-7.52 (m
H), 7.33-7vadapsmosisd), 5.08-4.85 (m 2H), 4.73-4.50 (m petus2007/015763

4.50-4.35 (m 1H). Exanpl e 139:

4- (4- Met hyl - pi perazin-1-vl)-8-trifluoronethyl-benzof4, 51furol 3, 2-
20dl pyrimdin-2-vlamne trifluoroacetic acid salt. ,N112 0 WO
2008/ 008359PCT/ US2007/ 015763 M5 (ES!'): nmass calcd. for

C161- 116F3N30YSIESI B masszcdlediridr C3i2oM: DMkt 1: 4B dﬁwﬁj(%%[fM+l_%+3
. 1H) e .J, %,8,,96,_ 7. Hz, 1H), 7.85 (d, J=' 8.8 CHTH)Y
$o5es 3'\6“%?# éﬁ%b,’)' 27'31%3,9 “3‘%1?6 %ﬁéﬁp%’fl@o# 2 360 iz, 1H), 7.27 (dd, 5|)=
o e ol 2rh) ¢ PS80 (OIS 88 6, BN o, )
uro 4 ne | uor oaceti c aci a . ' '
N--z< F%C@%Q'W("Hm'Qj'%s‘g}'és@mn&%@ calcd. for C18H16N3 F30, 351.1;
m z $ound, 352.1 [M+H]t. 1H NVR (CD30D): 8.35 (s, 1H), 7.94 (dd, J =

, 101H), 4.59-3.73 (m 5H),
<\/[3- *c_:hlf_gro-benzof4,51furcgr3,2- 7

(9)-4-( gl hidertrifluorbeeBte bbidugionet hvl - benzof 4. 51f ur of 3, 2-
clipvrimdin-2-vlamne trifluoroacetic acid salt.
2

N==

C'WN
=y
NH;

MS (ESI): mass calcd, for C14H44CINSO, 303.1; m/z found, 304.1 {M+H]*. 'H
10 NMR (CD3OD): 8.06-8.01 (m, 1H), 7.72-7.69 (m, 2H), 4.68-4.39 (m, 2H), 4.36-4.09
(m, 1H), 3.40 {d, J = 7.53 Hz, 2Hj), 3.33-3.26 (m, 2H).

Example 104: 8.9-0ichloro-4-piperazin-1-vl-benzof4,51furo[3,2~d10vrimidin~2-vlamine
triflucroacetic acid salt.

MS (ESI): mass calcd. for C14H13C12Ns0, 337.1; m/z found, 339.1 M+HT™. "H

NMR (CDsOD): 7.91-7.86 (m, 1H), 7.76-7.72 (m, 1H), 4.53-4.38 (m. 4H), 3.54-3.44
(m, 4H).

20 Example 105: (cis}-B-Methoxv~4-(octahvdro-pvrrolors.4-b1;3vricfin-6-vl)-
benzor4.5h‘urof3,2~dipvrimidin~2—viamfne trifluoroacetic acid salt.
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15M5 (ESI): mass calcd. for Cl161-116N5F30, 351.3; m(z found, 352.1

[ MFHIt 1H NVR (CD30D): 8.46 (s, 1H), 8.04 (dd, J = 8.94, 1.62 Hz,
1H), 7.96 (WQ:28008590 Hz, 1H), 4.62-4.52 (m 1H), 3. 96 pcddis26b7/515763
13.56, 8.28 Hz, 2H), 3.62-3.50 (m 1H), 2.38- 2.16 (m 1H), 2.10-1.96
(m 1H), 1.96-1.80 (m 2H). 20Exanple 142:

4- Pi perazin-1-vl-8-trifluoronethyl-benzof4 Effurof3 2-dl ovrimdin-2-
vilam ne trifluoroacetic acid salt. WO 2008/ 008359PCT/ US2007/ 015763
M5 (ES!'): mass calcd. for C 5H14N5F30, 337N, mz found, 338.2 [ MtHr.
1H NWVR (CD30D): 8.47 (s, 1H), 8.04 (dd,N=J=<= 9.02, 1.71 Hz, 1H), 7.94
(d, J = 8.89 Hz, 1H), 4.54-4.43° & 3N57-3.39 (m 4H). 5Exanple
143: (S, S)-442,5-D aza-bi cycl 0l12. h ~2-v1)-8-trifluoronethyl-
benzol4, 51furof 3 2-dl pyri m di n-2-y['am Re cffrnate salt. NH2 N--=<
F3CN O M5 (ES'): mass calcd. for =N[4 4N5F30, 349.3, mz
found, 350.1 [MtH. 1H NMR (CDCI 3); 8.35 (s, , 7.76 (dd, J = 8.72,

1.31 Hz, 1H) (d, J = 8,79 Hz. 101H), 5.47-5.04 (m 1H),
4.85- 4. g?\éé ng@g’)sfr?@?ﬁaé@ %?ﬁ CroHpiND6838. 14 /g ripurid)) 34681 3+ Bi02'H
(m 2H) NMRIODIOT: (AT02t91 (rh, 75, 7.46. 44;
4-(3- Ameor AF ef & ﬁjfgg-%lihf L5b" oo o 7,397 i) s 004,38
di pyri m di n- ; y?am'ne.( ’ LEACH $W'f’5‘tﬁd%lﬁa\ﬂﬂz 1H), 3.21-HBY &R IH), Tog%
cal . 184 (@L4RNSF30, 323.3; miz found, 324.1 [MtH. 1H NVR .
(CD30D): 8.43 (s, 1H), 8.04-7.95 (m 1H), 7.90 (d, J = 8.51 Hz, 1H),
5.00-4.87 (m 2H), 4.71-4.52 (m 2H), 4.48-4.38 (m 1H).

Example 106: (S,S)-8-Chloro-4-( 5-methvl-2,5-diaza-bicvciof2.2.1]he0t—2-vl)-

benzo[4.51furor3.2-d1nvrimidin-2~v[a mine trifluoroacetic acid sait.
NH,

N={

' () N\
MS (ESI): mass calcd. for C1sH16CINS0O, 329.1: m/z found, 330,1 [M+H]". H
NMR (CD30D): 8.06 (s, 1H), 7.81-7.67 (m, 2H), 5.79-5.71 {(m, 0.5H), 5.54-5.43 (m

0.5H), 4.69-4.49 (m, 2H), 4.44-4.30 (m; 1H), 4.25-3.94 (m, 2H), 3.09 (s, 3H), 2.70-
2.35 (m, 3H).

10

15 Example 107; (S)-4-( 3-Amino-nineridin-1~vl)-8-methoxv-benzor4,5]furof3.2-
dlpyrimidin-2-vlamine trifluoroacetic acid salt.

NH,
N=X

o
- m—@'
O N7av=NH,

MS (ESI): mass caled. for C1et19Ns02, 313.1; m/z found, 314.1 [M+H]". "H
NMR (CD3;0D); 7.67 (d, J=9.23 Hz, 1H), 7.54-7.47 (m, 1H), 7.36 (dd, J = 9.21, 2.64

20 Hz, 1H), 4.65-4.50 (m, 1H), 4.00-3.86 (m, 5H), 3.61-3.50 (m, 2H), 2.32-2.19 (m, 1H),
2.07-1.99 (m, 1H), 1.95-1.79 {m, 2H).
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20Exampl e 145: 8,9-Difluoro-4 (4 nethyl -piperazin-1-yl)-benzof4
51furof 3, 2-dl pyrimdin- 2-ylamne trifluoroacetic acid salt. WO
2008/ 008359PCEhigB@®B8y/ 015763 M5 (ES!): mass cal cd. for GEyhikbiso20s3
319.3; mz found, 320.2 [MrtHr. 1H NMR (CD30D): 7.63-7.55 (m 1H),
7.31-7.16 (m 11-1), 3.87-3.35 (m 4H), 3.00 (s, 3H). 5Exanple 146: 8
9-Di fl uor o- 4- pi perazi n-1-yl - benzof 4, 51f ur 012, 2-d1pyri m di n- 2-yt am ne
trifluoroacetic aC|d salt NH2 O NM I\/IS (EST) mass cal cd. for

014H13 g i tH

7.61-7 1H) 7.25 (dt, . 99

4H) , 3.% (m 4H). Exanple 147:

(S)-4-(3-Am no-pi peridin-1-y1)-8, 9-di fl ugq0-benzols, 51fur0f3 2-
dlpyrimdin-2-ylamne trifl uoroacetlcwaél d salt. NH2 N O 15M5 (ESI):
mass cal cd. for CL5HLI5N5F20, 31924 z,Nound 320.2 [MrHt 1H NWR
(C3BOD): 7.67-7.48 (m 1H) 7, 32 1H), 4.81-4.66 (m 1H),
4.59-4.44 (m 1H), 4.10-3.80 (m 2H), .6(n1d 1= 11.95, 3.91 Hz,
1H), 236215&m 1H), 2. 13- 1.96 (m 1H), i"%174(m 2H) WO 20

0 8/ 008359PCMSIBO07 MBS ABilcd. for C .- NENIES n.!@,;s? {%&3 > 1
0151511 0 320.2 IVI % & BT H
76627, ﬁ@ ﬁ%@wﬁ?? %&z(g(dzdf 9%—"’% B 26370d = 834 HzA1HB 735@;@3 £31(m,
5H), 2. 911*)(538%4 (m, 7!3#)25:92-5186 @HRH), 3.22.3.08 (M, 2H), 2.54-2.45 (m, 3H)

2.13-1.99 (m, 1H), 1.79-1.66 (m, 1H), '

Example 109: ( R)-S-ChIoro-8-(3-methviamino—oVrroIidEn-T-vl)—g-oxa-1.5.7-triaza-
10 fluoren-6-viamine.

NH,
cl N=
¥4
N0 N
PN
HN

H
MS (ESI): mass calcd. for Gi4H1sCINGO, 318.1: m/z found, 319.1 [M+H]*. H
NMR (CD3OD): 8.56 (d, J =2.40 Hz, 1H), 8.44 (d, J =2.34 Hz, 1H), 4.52-3.85 (m
5H), 2.75 (s, 3H), 2.59-2.42 (m, 1H), 2.40-2.21 (m, 1H).
16

. 4 . g1
Example 110: N -Azetidin-3-vimethyi-8- -chloro-benzol4,51furo[3.2- -dlpyrimidine-2,4-

diamine trifluoroacetic acid salt,
NHg
NH
CFS\—« D
HN

MS (ESI): mass calcd. for C14H14CINSO, 303.1; my/z found, 304.1 [M+H]", "H
20 NMR(CD;OD): 8.05 (d, J = 1.95 Mz, 1H), 7.77-7.69 (M, 2H), 4.19 (t, J = 10.09 Hz,
2H), 4.16-4.07 (m, 2H), 3.92 (d, J =6.49 Hz, 2H), 3.41-3.35 (m, 1H).

Example 111;_N*Azetidin-3-vl-8-chioro-

. benzol4 5)fu rof3.2-dipyrimidine-2 4-diamine
trifluoroacetic acid salt. o
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5Exanpl e 149: (S S)-4-(2 5-Diaza-bicyclo[2.2.11hept-2-v11-8
9-di fl uoro- benzol 4,51furo[ 3, 2-cf]pyrimdin-2-vlam ne trifluoroacetic
aci d salt. wOQRMM3/008359 M5 (ES!'): mass cal cd. for Cl5kcianN2fez05763
317.3; mz found, 318.2 [MI-H . 1H NWR (CD300): 7.63-7.48 (m 1H),
7.25 (dt, J =8.97, 2.72 Hz, 1H), 5.84-5.33 (m 101H), 4.70 (s, 1H),
4.60-3.81 (m 2H), 3.85-3.37 (m 2H), 2.54-2.11.(m 2H). Exanple 150:
4-(3- Am no-azetidin-1-vl1)-8,9-difluoro-benzo[ 4, 51furof 3, 2-dl pyrimdin
-2- vlamne trifluoroacetic acid salt. NWH&,15M5 (ESI): nmass cal cd.
for CL3Fl 11N5F20, 291.3; miz found, 29N=K [MrHt 1H NVR ( CD30D):
7.67-7.46 (m 1H), 7.25 (dt, J< N2 - Hz, 1H), 5.16-4.86 (m
2H), 4.75-4.53 (m 2H), 4.51-4.37 B _@NH Exanpl e 151:
9- Chl or o- 4(%&%&% pi perazin-1-yI)-b nZol 2 %1t ur 013 20yl am ne
trifluoroacet i )dl rresglst caled. fY0C / 0. + 1
e R A 28 Ty

TH AR OGP B S0 b TD 885674 (ina2tv5. 1848 06 4y ar, 295¢4ne
4aH), 2.9 @¢&). 3H) . S5Exanple 152:

. pSS—oal-G.a. X S ¥ ! D s A .
1H didMvRe (tRIBhcetlc 80 ko> (M 2H), 7. .09 (M IHy,—4.7254. 35
(m 2H), 4.33-3. . 2.93 (s, 2H). Exanple 153:
9- Chl or o- 4- pi perazi n-1-yl - benzol4, 51f ur’cg\!&g 2-d] pyri mdin-2-vl am ne
trifluoroacetic acid salt. l(\JII—|2 \ [ N=

Wi
d HN
-—\-NHg

M8 (ESI): mass caled. for C12H12CINsO, 277.1: m/z found, 278.1 [M+H]*. 'H

10 NMR (CD30D): 8.09-8.05 (m, 1H), 7.77-7.70 {m, 2H), 4.02-3.90 (m, 2H), 3.37-.3.33
(m, 2H). | .

Example 113: (S.S)»4-{2.5-Diaza-bicvclo{2.2.ﬂhept-z-v[)-S-methoxv-
benzo[4, 51furo[3,2-d]pvrimidin-2

-vlamine trifluoroacetic acid salt.

NHy
N=

Q N
-
0 N

15 . (S} NH

MS (ESI): mass calcd. for C1gH1;N5O,, 311.1; m/z found, 312.1 [M+H]*. H
NMR (CD3;0D): 7.71-7.60 (m, 1H), 7.55-7.47 (m, 1H), 7.39-7.32 (m, 1H), 5.86-5.70

(m, TH), 5.57-5.39 (m, 1H), 4.76-4.59 (m, 1H), 4.50-4.23 (m, 1H), 4.13-3.85 (m, 4H),
3.72-3.50 (m, 2H), 2.51-2.16 (m, 2H).

20

Example 114: (cis)-4-( Hexahvdro-nvrro!o[B,4-b1DVrrol-5-vl)—B-methoxv-
benzoF4.51furo[3.2-d1pvrimidin—2-ﬂa_mine trifluoroacetic acid salt,
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O NTh c-NH 15Ms (ESI): mass cal cd. for Cl4H 4N5C10, 303.8; niz
found, 304.1 [MtHr. 1H NVR (CD300): 7.64-7.49 (m 2H), 7.25 (dt, J =
8.99, 2.79WwWrzo08m)s3s94. 57-4.29 (m 4H), 3.63-3.36 (M 4HpCT/US2007/015763

Exanpl e 154:
(S)-4-(3-Am no-piperldin-1-v1l)-9-chl oro-benzor 4, 51f ur of 3, 2-dl ovri m di
n202-vlam ne trifluoroacetic acid salt. WO

2008/ 008359PCT/ US2007/ 015763 M5 (ES* nass cal cd. for G 5HI6N5CI0,
317.8; mz found, 318.1 [MtHr. NVR (CD30D)NH,7.80-7.69 (m 2H),

7.64-7.51 (m 1H), 4.65-4.51 (m_1H), 3n9{ (dd, J = 13.53, 8.30 Hz,
2H), 3.64-3.49 (m 1H), 2.34-2. ) N2.10-1.97 (m 1H), 1.95-

1.77 (m 2H). 5 Exanple 155:
(S, S)-9-Chloro-4-(2,5-di aza-bi cycl of 2. 9 11hept - 2- vi ) - benzol 4
51furof 3,2- dlpyrimdin-2-ylamne trifluorogtenmtc acid salt.

M5 (ES!'): mass cal cd. for C151-114N5C10, 3158, mz found, 316.1

Es Mg?r.S é;n éom(%ﬁimw@)ss cal@Biar. @ﬁmmsmzsn; @z}o@,ggggegéngq,m 1
. - 0. . Gy Sy _ . < . - o.

2, 251 2@13'13]"?%)‘ T9 Qs 118, B8 (i, 7437750 (m 1, 4.6
4- ( 3- Anfri- @i HidrRE-AA0 (ro, 21H), @92 b 3.8&%.@0%&%,121)%1@5_5_@7%9@4)

yl an nezmg.lgtgqhgams)g b?a@ﬁ.icﬂ' (%‘?HH). NH2 Nr--K iN o ! ’

Example 115: 2-[8-0hloro-4-(4-methvf—nioerazin-'t-vl)-benzoM‘5¥furo¥3.2-d]pvrimidin-
2-ylaminol-ethanol.

N:<N_\——OH
N

o] N

a

N
10 MS (ESI): mass calcd. for C17H20CIN5O3, 361.8; m/z found, 362.1 [M+H]*. 'H
NMR (CD30D): 7.97 (d, J = 1.64 Hz, 1H), 7.49-7.39 (m, 2H), 5.23 (t, J=5.80 Hz,

1H), 4.10-3.98 (m, 4H), 3.90-3.84 (m, 2H), 3.65-3.59 (m, 2H), 2.61-2.50 (m, 4H), 2.36
(s, 3H). |

15 Example 116: 2-{4-(4-Methvi-niperazin-1-vl)-benzoM.51furof3.2-d1pvrimidin-2-
ylamino]-ethanol.

el o
9] N
Q

MS (ESI): mass caled. for CivH21Ns03, 327 4: m/fz found, 328.2 (M+H]*, H
NMR (CD30D): 8.01 (d, J = 7.68 Hz, 1H), 7.56-7.48 (m, 2H), 7.38-7.32 {m, 1H), 5.27

20 (1, J=5.63 Hz, 1H), 4.11-4.02 (m, 4H), 3.91-3.85 (m, 2H), 3.66-3.60 (m, 2H), 2.60-
2.54 (m, 4H), 2.38 (s, 3H).
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1I5NH2 (m 2H), 4.52-4.30 (m 1H). NMR (CD30D): 7.75-7.64 (m 1H),

7.61-7.47 (m 1H), 5.04-4.86 (m 2H), 4.72-4.55 M5 (ES!); mass cal cd.

for CL3HL2NG@iDg/0®@8D. 7, m z found, 290.1 [ MFHt 1H 20ExaoPlu€20890i5763

(R) - 7- Met hoxv- 4- ( 3- met hvl am no- pyrrolidi n-1-vl)-benzof 4, 51t hi enof 3, 2-

dl pyrimdin-2-ylamne triftuoroacetic acid salt WO

2008/ 008359PCT/ US2007/ 015763 M5 (ESI): mass calcd. for

0161- 119N508 329 4; mz found, 330,0 [IVH—|]4 1H NI\/R (CD30D) 8. 15
24 7 A

(d, J is)-2-B2C Fbronh- ca 1% =~ 9:02,
2.28 He,p D4f841 ol o
2.84 (s ln I anm Exanpl e 158:

(S)-7-Met hoxv 4- (3 nmet th am no- pyrrol | d| HN . v%21 behzof4, 51t hi eno[ 32-

dluvri m di n-2-vl anm ne trlfluor%?cetlc

\/N

O N
%‘H
MS (ESI): mass caled. for C1gH22CIN5O,, 387.8; m/z found, 388.2 [M+H]*. H

S NMR (CDCL): 7.97-7.94 (m, 1H), 7.47-7.39 (m, 2H), 5.27-5.21 (m, 1H), 4.18-3.96

(m, 2H), 3.91-3.81 (m, 2H), 3.81-3.55 (m, 4H), 3.06-2.99 (m, 1H), 2.75-2.65 (m, 1H),
2.48-2.27 (m, 1H), 1.93-1.47 (m, 5H).

Example 118: 2-[8-Methoxy-4-(4-methvl-niperazin-1 -yl)-henzol4,5]iurc{3.2-
10 dipyrimidin-2-vlaminol-ethanol.

N::<N—_\—-OH

R
0 N "»

N

N
MS (ESI): mass calcd. for C1aH23N503, 357.4; m/z found, 358.2 [M+HT". H
NMR (CDCl;): 7.42-7.37 (m, 2H), 7.14-7.12 (m, tH), 5.27-5.22 (m, 1H), 4.11-4.03
{m, 4H), 3.92-3.86 (m, 5H), 3.67-3.61 {m, 2H), 2.59-2.53 (m, 4H), 2.38 (s, 3H).
15 ’
Example 119: [8-Chloro-4-(4-methvi-piperazin-1 -yl}-benzol4,51furo]3, 2-dIpyrimidin-2-
vil-cvclopropvi-amine.

HN—<]

N ==

Cl N /N

MS (ESI): mass calcd. for C1sH20CINsO, 357.8; m/z found, 358.1 [M+H]", "H
20 NMR (CDClg): 8.02 (d, J =2.03 Hz, 1H), 7.47-7.38 (m, 2H), 4.12-3.97 (m, 4H), 2.84-
2.76 (m, 1H), 2.59-2.53 (m, 4H), 2.36 (s, 3H), 0.80-0.73 (m, 2H), 0.57-0.52 {m, 2H),
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10M5 (ESI): mass calcd. for CL6H1I9NS50S, 329.4; nmlz found, 330.0

[ MtHr. 1H NWR (CD30D): 8.15 (d, J = 9.06 Hz, 1H), 7.52 (d, J = 2.21
Hz, 1H), 7.v02qoduys3sk = 9.04, 2.28 Hz, 1H), 4.38-4.12 (mpc-‘fll'[%gg(n/o]s'y“
4.10-4.01 (m 1H), 3.94 (s, 3H), 2.84 (s, 3H), 2.69-2.56 (m 1H),
2.49-2.36 (m 1H), 15Exanple 159:

7- Met hoxv- 4- (4- et hvl - pi perazi n-1-vl)-benzol4, 51t hi enor 3, 2-

dl pyrimdin-2-vlamne trifluoroacetic acid salt. NH2 S M5 (ESI):
mass cal cd. for Cl161-119N50S, 329.4; niz found, 330.1 [M:H]t 1H

NVR (CD@@)T;II@'T 0: -’-Cog

3. 62-3. ﬁ%ﬂﬂ@ﬁ% (s, 3H. WD 2008/ 008359PCT/ US2007/ 015763

Exanpl e 160:

2- (8- Chl or o- 4- pi perazi n-1-vl-benzol 4,51

)- ethanol. HN CI o NTh CGNH ci

Cl161- 118CI N502, 347.8; mz found, - FH t. 1H 5 NVR (CD30Dj):

8.12-8.07 (m 1H), 7.69-7.65 (m 9, 0. A3N37 (m 4H), 3.80-3.74

(m 2H), 3.66-3.59 (m 2H), 2.50-2.41 (m 4H)/ Exanple 161:

(S) \ﬁz 14- ( 3- @Irg/(no- pi peridin-1-v1l)-8-chl oro- e'ﬁt«zol4. 51f urol3, 2-

dbov i mi di n- ESi)nabsechrRaokor C Y al cd..f0 +

CL7TH20C\WRO e8] & odmd found 3%?%1 E/I@H??s'%ﬁﬁﬁ/%’u”‘ﬂ 374% [M+H]™. H

3) 8:031d, J =2.08 Hz, TH), 7.47-7.39 (m, 2H), 4.12-4.04 (m, 4H), 3.28-

3.23 (m, 2H), 2.62-2.55 (m, 4H), 2.38 (s, 3H), 1.95-1.87 (m, 1H), 0.98 (d, J =6.71 Hz
6H). | '

gj<%( -dl pyri mi di n-2-yl ami no
SYWE®'): mass cal cd. for

10  Example 121: Al!v1~f8-chloro-4-(4—methvl—pinerazin-‘!-vl)—benzof4.5]furo[3.2—
dipyrimidin-2-vil-amine.

HN-\:_____

Ne==

MS (ESI): mass caled. for C18H20CINsO, 357.8: m/z found, 358.2 [M+H]+. H
NMR (CDCl3): 8.02 {d, J =206 Hz, 1H), 7.48-7.37 (m, 2H), 6.03-5.92 {m, 1H), 5.28-
15 5.24 (m, 1H), 5.15-5.11 (m, 1H), 4.12-4.02 (m, 4H), 2.62-2.56 (m, 4H), 2.38 (s, 3H).

.
Example 122: N -IB-ChIoro-4-(4-methvl—piperazin—1 -yh-benzol4 . 5lfurol3.2-
dlpyrimidin-2-vll-propane-1 S-diamine. ’

NQN’\'\

ci NH
\CES__/(N 4
9] N’»

Nt

N
MS (ESI): mass caled. for Ci7HaCINGO, 360.8; m/z found, 361.2 [M+H]", H
NMR (CDCls): 8.00 (d, J = 2.03 Hz, TH), 7.49-7.40 (m, 2H), 5.09 (t, J = 5.91 Hz, 1H),

20
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(CD30D): 8.12 (s, 1H, 7.76-7.70 (m 2H), 5,14-4.98 (m 2H),
4.56-4.44 (m 2H), 4.14-4.04 (m 2H), 3.85-3.72 (m 3H), 3.67-3.63
(m 6H), 3.w02@s0k3fm 2H). 15 Exanple 162: PCT/US2007/015763
2-14- (3- Am no-azeti di n-1-v1)-8-chl oro-benzor 4
51furol.3,2-dlrwimdin-2- viam nol-ethanol. RN Th-OH Cl \ / ONl -7
"---kNH2 M5 (ES!): mass calcd. for C15H16CI N502, 333.8; niz found,
334.1 [M+H]. 1H NWR 20(CD30D): 8.07 (s, 1H), 7.69 (s, 2H), 4.87-4. 85

(m 2H) 4426’993(&94(—!}33Bhi)(dd4J4=7T149§25 a 75 4
), 2.58-

3 05kt 475236 1 g ST b e . &
163] 8 ChI or o- 4 (4 met hyl - pi perazin-tiyl)-benzof4, 5ffuro(3, 2-dl pyrimd
in-2- v , R e, SI\/B(ESI) mass calcd for
C17H20C| K55°6) - A S .— araiflala "AA’ DI ET .- 1 l ) /b ETED; ). -
8.2858.Mﬁ@mﬂ_92m 3.54-3.47 (m 4K, 3.34-3
9H), 3.01-2.89 (m 4H). Biological Testin 10 Binding Assay on
Reconbi nant Human Hi st ami ne H4 Receptor § 'I'\‘I\NQ cells or 0087 cells
were transiently transfected wdh HAR A growh in 150 cn® tissue
cul ture dishes. Cells were washeﬁm‘u’g\;a(l ne sol ution, scraped with
a cell scraper and collected by c 'éugaﬂuﬁ (1000 rpm 5 mn).

[

Cel | nmenbranes were prepared by honobgeniz of the cell pellet in
20 MM Tris-HCl 15 with a polytron tissue honogeni zer for 10 sec at

hi gh d. WS
The ‘supenat 5 SR b Sl RN PO o B lnd, B gt
25 min 5{ { Gl'?ga%?%éqi HE14-87 Hrad H) 8485 éuh, RR)50.14-4.05 (m, 4H), 3.65

(m, 2H), 2.80-2.74 (m, 2H), 2.66-2.58 (m, 4H), 2.40 (s, 3H).
10

Example 124: r8-Chloro~4-(4-methvl~Dinerazin-1-vl)—benzof 4 .51furol3. 2-dlpyrimidin-2-
vil-methyl-amine.

HN—

N=

S Clm’f(’“
o] N’»

N

RN
MS (ESI): mass calcd. for C1gH1sCINsO, 331.8; m/z found, 332.1 [M+H]".
15 NMR (CDCls): 8.01(d, J = 1.66 Hz, 1H), 7.47-7.38 (m, 2H), 4.83-4.75 (m, 1H), 4.13-
3.98 (m, 4H), 3.02 (d, J = 5.07 Hz, 3H), 2.58-2.53 (m, 4H), 2.37 (s, 3H).

Example 125: (S.S)—2-f8~(3hloro-4-(2,5-diaza-bicvclolz.z.ﬂhent-z-vl)-
henzol4,51fu ro[S.2-cﬂDvrimidin-2-viamino1-ethanol

N_< N\ on

VA
20 NH
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mM Tris-HCl. Cell nmenbranes were incubated with 3H histam ne (5-70
nM in the presence or absence of excess histam ne (10,000 nM.

| ncubat i on vwoE cwgn@essat room 20 tenperature for 45 mn. Meihsanessyare
harvested by rapid filtration over Whatman G-/ C filters and washed 4
times with ice-cold 50 MM Tris MCl. Filters were then dried, m xed
with scintillant and counted for radioactivity. SK-N-MC or CO087 cells
expressi ng human hi stam ne H4 receptor were used to neasure the

LT o S o A GNOEAHI |Dt r
reacti oﬁN ﬁ%ggyegw-%‘c@ df= 430 st *‘é:)oﬁé’&a?ﬂdt(mr@—lpﬁ 305128 (h9r 119y, 3.91
conpoundst tHye3. 88 86l (mFoH) C0ERLS b4 trﬂn @2@%3 @%Hﬁhﬁﬁ}gwﬁ%ﬁ@ 4y gH).

3H hi stam ne, Ki values were cal cul at e ‘base
determ ned KD value of 5 nMand a Ilgand concentration of 5 nM

accobdi igarol. 126 LIeoni@ad: W
2008/ 00 JU 2007/ 0157 .
(1 %0)/%2@8?—@—@&(@§E‘Mfor the conmpounds tested in this assay
are presented in Table 1 as an average oﬁNx-e\_-I ts obtai ned. Table 1
Ex. KL (nM Ex. Ki (n M 1014 834N7=<

\ 7
Oy
H
MS (ES?) mass calcd. for C17HgoC|N502, 361.8; m/iz found, 362.1 {M"‘Hr 1H
NMR (CDCls). 7.97 (d, J = 2.07 Hz, 1H), 7.47-7.39 {m, 2H), 5.29-5.24 (m, 1H), 3.92-

10 3.84 (m, 3H), 3.65-3.50 (m, 3H), 3.46-3.39 (m, 1H), 2.53 (s, 3H), 2.28-2.15 (m, 1H),
1.98-1.87 (m, 1H), 1.72-1.48 (m, 2H).

Example 127: 2-[8- Chloro - (4-methvl [1.4]diazepan-1-yl)-benzof4. Bliurol3,2-
dloyrimidin-2-ylaminol- ethano!

e\ o
Ci N
T
. O N
15 Q\
MS (ESI): mass calcd. for C1gH22CINSO2, 375.8; m/z found, 376.2 [M+H]*, 'H
"NMR (CDClz): 7.97 (d, J = 1.69 Hz, 1H), 7.47-7.38 (m, 2H), 5.22 (t, J = 5,70 Hz, 1H),
4.17-3.92 (m, 4H), 3.90-3.82 (m, 2H), 3.65-3.56 (m, 2H), 2.82-2.72 (m, 2H), 2.63-2.54
(m, 2H), 2.40 (s, 3H), 2.12-2.00 (m, 2H).
20

Example 128: 8-Chioro-4-(3.5-dimethvi—pinerazin-1-vi)-benzof4,5]fum[3,2—
dlpyrimidin-2-ylamine trifluoroacetic acid salt,
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NH

The title compound was prepared as a mixture of cis- and trans-stereoisomers.
MS (ESI): mass calcd. for C1H18NsCIO, 331.8; m/z found, 332.2 [M+H]". "H NMR
(CDsOD): 7.98 (d, J =1.88 Hz, 1 H), 7.65 (dt. J =9.00, 5.48 Hz, 2 H), 5.18 (dd, J=
14.43, 2.11 Hz, 2H), 3.49 (ddd, J = 11.47, 6.67, 3.50 Hz, 2H), 1.37 (d, J = 6.56 Hz,
6H).

Example 129: 4-(3—Amino-azetidin-1-vl)-B—cllioro-benzoM,5]furo{ 3.2-d]pyrimidin-2-

ylamine trifluoroacetic acid salt.

NH»

N=(

Cl\@\/g\—/{]
e

NHq
MS (ES!): mass calcd. for C13H12N5CIO, 289.7; m/z found, 290.1 M+H]". 'H
NMR (DMSO-dg): 9.11-8.51 (m, 1H), 7.98 (s, 1H), 7.82 (d, J = 8.95 Hz, 1H), 7.69 (dd,
J =8.96, 1.61 Hz, 1H), 7.29-7.03 (m, 1H), 4.78-4.54 (m, 2H), 4.51-4.34 (m, 2H), 4.34-
4.22 (m, 2H).

Example 130: (28,5R)-8-ChIoro—4~(2,5—dimethv!—nioerazind -y)-benzol4,5]furol3,2-
dlpyrimidin-2-viamine triflucroacetic acid salt.

NH
N={

Cl m/(hl
O N

MS (ESI): mass calced, for C1sH18NsClO, 331.8; m/z found, 332.2 [M+H]*, H
NMR (CD30D): 8.00-7.96 (m, 1H), 7.66-7.64 (m, 2H), 5.40-5,28 {m, 1H), 3.97-3.70
(m, 2H), 3.59 (dd, J = 13,59, 5.24 Hz, 1H), 1.48 (d, J = 7.00 Hz, 1H), 1.38 (d, J = 6.91
Hz, TH).
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Example 131: (8)-8-Chloro-4-(2-methvl-piperazin-1 -yl}-benzo[4,51furof3.2-

dlpyrimidin-2-ylamine trifluoroacetic acid salt.

NH

N=,

CIWN
O N

MS (ESI): mass caled. for C1sH1sNsCIO, 317.8; m/z found, 318.1 [M+HT*, 'H
NMR (CDgOD): 8.13-8.03 (m, 1H), 7.83-7.64 (m, 2H), 5.60-5.47 (m, 1H), 5.22-5.14
(m, 1H), 3.84-3.70 (m, 1H), 3.63-3.55 (m, 1H), 3.53-3.44 (m, 2H), 3.39-3.32 (m, 1H),
1.67 (d, J = 7,12 Hz, 3H).

Exampie 132;: ( R)—S-Chloro-4-(2-methvl-piDerazin-1~v!)-benzof4.5‘lfuror3,2-

dipyrimidin-2-vlamine trifluoroacetic acid salt.

NHy

N=(

e} N
'_'QH
MS (ESI): mass calcd. for C15H1gNsCIO, 317.8; m/z found, 318.1 M+HT*, H
NMR (CD3;OD): 8.03-7.93 (m, 1H), 7.71-7.57 (m, 2H), 6.563-5.37 (m, 1H), 5.16-5.03

(m, 1H), 3.79-3.59 (m, 1H), 3.49 (d, J = 12.83 Hz, 1H), 3.43-3.35 (m, 2H), 3.31-3.23
(m, 1H), 1.48 (d, J = 7.12 Hz, 3H).

Example 133: (8)-8-Chloro-4-(5-methyl-piperazin-1 -y1)-benzol4 51furol3.2-

d]mvrimidin—z-vlamine trifluoroacetic acid salt.

NH;

N={

Clm‘/{ﬁl
o] N Jn
X

MS (ESI): mass calcd. for C15H1sNsCIO; 317.8: m/z found, 318.1 [M+H]*, H
NMR (CD;0D): 8.10-8.02 {m, 1H), 7.79-7.70 (m, 2H), 5.11 (t, J = 13.80 Hz, 1H),
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3.88-3.68 (m, 1H), 3.70-3.44 (m, 1H), 3.38 (dt, J = 12.98, 12.88, 3.29 Hz, 1H), 1.46
(d, J = 6.42 Hz, 3H).

Exampie 134; ¢ R)~8—Ch10ro—4-(5-methv!-piperazin-‘I~vl)—benzof4,51furof3.2-
5  dlpyrimidin-2-ylamine trifluoroacetic acid salt,

NHz

=X
Cim(N
0 N
R
MS (ESI):. mass caled, for C15H16NsCIO, 317.8; m/z found, 318.1 [M+H]". 'H
NMR (CD;0D): 8.12-8.03 (m, 1H), 7.82-7.71 (m, 2H), 5.22.5.05 (m, 2H), 3.91-3.70
(m, 1H), 3.69-3.47 (m, 3H), 3.44-3.32 (m, 1H), 1.31 (d, J =7.16 Hz, 1H).
10 -
Example 135: 9~Fiuoro-4-(4-»methvl-piperazin-1-vl)—benzoM.5]furof3.2-d]ovrimidin-2-

ylamine trifluoroacetic acid salt.

NH2

F N=X
0 N
R
MS (ESI): mass calcd. for GisHieNsFO; 301.3; m/z found, 302.2 IM+H]*, *H
15 NMR (CDsOD): 7.68 (td, J = 8.38, 5.51 Hz, 1H), 7.51 (d, J = 8.27 Hz, 1H), 7.22-7.16

(m, 1H), 3.61-3.28 (m, 4H), 2.90 (s, 3H).

Example 136: (R)-9-Fluoro-4-( 3-methviamino-pyrrolidin-1 -yl}-benzol4.5]furo[3,2-
dipyrimidin-2-vlamine trifluoroacetic acid salt.
NHy

F N={
®) M

l]‘ /
PN
H

20
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MS (ESI): mass calcd. for CisH1eNsFO, 301.3; m/z found, 302.2 [M+H]*. *
NMR (CD3;OD): 7.66 {td, J = 8.31, 6.54 Hz, 1H), 7.51 (d, J = 8.57 Hz, 1H), 7.26-7.11
(m, 1H), 4.61-3.68 (m, 5H), 2.75 (s, 3H), 2.67-2.15 (m, 2H).

Example 137: 9-Flugro-4-piperazin-1-yi-benzol4.5]furo[3,2-dipyrimidin-2-ylamine _
trifluoroacetic acid salt.

NHa

Y
CE%’—/(O

MS (ES]) mass calcd. for C14H14NsFO, 287.3; m/z found, 288.2 [M+H]".
NMR (CD3OD): 7.76 (dt, J/ = 8.37, 5.50 Hz, 1H), 7.60 (d, J = 8.24 Hz, 1H), 7.32-7.23
(m, 1H), 4.64-4.29 (m, 4H), 3.53-3.38 (m, 3H).

Example 138: 4-( 3-Aming-azetidin-1-yN-8-fluoro-benzo[4,51furo|3,2-d1pvrimidin-2-
ylamine frifiuoroacetic acid salt.

NH,

F N=(
Co-L
O N
..,
MS (ES8I): mass calcd. for C13H1z2NsFO, 273.3, m/z found, 374.1 [M+H]". 1
NMR (CD;OD): 7.79-7.71 (m, 1H), 7.64-7.52 (m, 1H), 7.33-7.24 (m, 1H), 5.08-4.85
(m, 2H), 4.73-4.50 (m, 2H), 4.50-4.35 (m, 1H).

Example 139: 4-(4-Methvi-piperazin-1 -yvi}-8-trifluoromethyl-benzol4.51lfuro[3,.2-
dlpyrimidin-2-viamine triflucroacetic acid salt.

NHg

N—{

o N"B

NI

N\
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MS (ES!): mass caled. for CigH1gFaNsO, 351 .3; m/z found, 352.1 [M+H]",
NMR (CD;0D): 8.36 (s, 1H), 7.95 (dd, J = 8.98, 1.77 Hz, 1H), 7.85 (d, J = 8.89 Hz,
1H), 3.59-3.30 (m, 4H), 2.91 (s, 3H).

Example 140: (R)-4-( 3-Methvlamino-pvrrolidin-'l-vi)-B-triﬂuoromethvl-

benzo[4 5lfurof3.2-d]pyrimidin-2-ylamine trifluoroacetic acid salt.

NH,
N={

N
O N

" -
g

H
ME (ESI): mass caled. for CigHigNs F30, 351.1; m/z found, 352.1 [M+H]". 1
NMR (CD3OD): 8.35 (s, 1H), 7.94 (dd, J=8.99, 1.69 Hz, 1H), 7.85 (d, J =8.88 Hz,
1H), 4.59-3.73 (m, 5H), 2.76 (s, 3H), 2.65-2.08 (m, 2H).

Example 141: (8)-4-{3-Amino-piperidin-1 ~yl)-8-triflucromethyl-benzof4 Slfura[3.2-
dipvrimidin-2-vlamine trifluoroacetic acid salt.

NH,
N={

N

MS (ESI): mass calcd. for CieHisNsF30, 351.3; m/z found, 352.1 [M+H]+. H

"NMR (CD3;0OD): 8.46 (s, 1H), 8.04 (dd, J = 8.94, 1.62 Hz, 1H), 7.96 (d, J = 8.90 Hz,

1H), 4.62-4.52 (m, 1H), 3.96 (dd, J = 13.56, 8.28 Hz, 2H), 3.62-3.50 (m, 1H), 2.38-
2.16 (m, 1H), 2.10-1.96 (m, 1H), 1.96-1.80 (m, 2H),

Example 142: 4-Piperazin-1 ~yl-8-trifiuoromethvi-benzo[4 ,5luro[3,2-d]pyrimidin-2-
ylamine trifluoroacetic acid salt.

NH,

N—<

o N

.-
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MS (ESI): mass calcd. for C1sH14NsF30, 337.3; m/z found, 338.2 M+H]". T
NMR (CD3OD): 8.47 (s, 1H), 8.04 (dd, J = 9.02, 1.71 Hz, 1H), 7.94 (d, J = 8.89 Hz,
1H), 4.54-4.43 (m, 4H), 3.567-3.39 (m, 4H).

Example 143: (S.S)-4-(2,5vDiaza-bicvcioF2.2.'[]hept-z-vl)-8—triﬂuoromethvi-

benzo[4.51furo[3.2-dpyrimidin-2-ylamine citrate salt.

NH,

N=

b YN

N
H

MS (ESI): mass calcd. for GrgH14NsF30, 349.3, m/z found, 350.1 [M+HJ". 'H
NMR (CDCls): 8.35 (s, 1H), 7.76 (dd, J = 8.72, 1.31 Hz, 1H), 7.60 (d, J = 8.79 Hz,
1H), 5.47-5.04 (m, 1H), 4.85-4.65 (m, 2H), 3.99-3.83 (m, TH), 3.80-3.45 (m, 1H),
8.31-3.02 (m, 2H), 2.10-1.79 (m, 2H), 1.75-1.40 (m, 3H).

Example 144: 4—(3-Amino-azetidin—1-vl)-8~triﬂuoromethvl-benzoM,STfuro{3,2-

dlpyrimidin-2-ylamine.

MS (EST): mass caled. for C14H12NsF30, 323.3; m/z found, 324.1 M+H]*. "H
NMR (CD;OD): 8.43 (s, 1H), 8.04-7.95 (m, 1H), 7.90 (d, J = 8.51 Hz, 1H), 5.00-4.87
(m, 2H), 4.71-4.52 (m, 2H), 4.48-4.38 (m, 1H).

Example 145: 8.9-Difluoro-4-(4- -methyl-piperazin-1-vl)-benzoj4. 51furor3 2-dlpyrimidin-

2-ylamine trifluoroacetic acid sait.

NH,

F o N:<
F. A\ /N

~
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MS (ESI): mass caled. for CisHisNsF0, 319.3; m/z found, 320.2 [M+HT*, 'H
NMR (CDsOD): 7.63-7.55 (m, 1H), 7.31-7.16 (m, TH), 3.87-3.35 (m, 4H), 3.00 (s,
3H).

5 Example 146: 8.9—Diﬂuoro-4—;3iperazin-1-vi-benzom.51fur0f3.2-dlnvrimidin-2-y}amine
frifluoroacetic acid salt,

NH;

F N==(
0 N
e
MS (ESI): mass calcd. for C14aH13NsF20, 305.3; m/z found, 306.2 [M+H]*, "H

NMR (CDOD): 7.61-7.52 (m, 1H), 7.25 (dt, J = 8.99, 2.79 Hz, 1H), 4.51-4.34 (m,
10 4H), 3.57-3.39 (m, 4H).

£l

Example 147: (S)—4—(3-4_ﬂ._mino-niperidin-‘!-vl)-8,Q-diﬂuoro-benzor4.51fur0{3.2-
dlpyrimidin-2-vlamine trifluoroacetic acid salt,

Fo X
me
O Q}NHz
15 MS (ESI): mass calcd. for CisHisNsF20, 319.2: miz found, 320.2 [M+HJ*. 'H
NMR (CD3OD): 7.67-7.48 (m, 1H), 7.32-7.17 (m, 1H), 4.81-4.66 (m, 1H), 4.50-4.44

(m, 1H), 4.10-3.80 (m, 2H), 3.56 (td, J = 11.95, 3.91 Hz, 1H), 2.36-2.15 (m, 1H), 2.13-
1.96 (m, 1H), 1.96-1.74 (m, 2H). '

20 Example 148: ( R)—B.Q-Diﬂuoro-4-(3~methv!amino-pyrroﬁdin-‘l-vl)-benzof4,5]furc[3.2—
dlpyrimidin-2-viamine trifluoroacetic acid salt.
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MS (ESI): mass calcd. for CysH1sNsF20, 319.3; m/fz found, 320.2 [M+H]*, 'H
NMR (CDs;0OD): 7.66-7.45 (m, 1H), 7.25 (dt, J=8.97, 2.77 Hz, 1H), 4.73-3.83 {m,
5H), 2.84 (s, 3H), 2.73-2.19 (m, 2H),

Example 149:; {S,S)-4-(2.5-Diaza-bicvclof2.2.11heDt-2-vi)~8,9-diﬂuoro~
banzoM.51furo[3.2-d}gvrimidin—2-vlamine trifluoroacetic acid sait.
NH-

MS (ESI): mass calcd. for CysH1aNs 20, 317.3; m/z found, 318.2 [M+H]". 'H
NMR (CDs0D): 7.63-7.48 (m, 1H), 7.25 (dt, J = 8.97, 2.72 Hz, 1H), 5.84-5.33 (m,
TH), 4.70 (s, 1H), 4.60-3.81 (m, 2H), 3.85-3.37 (m, 2H), 2.54-2.11 (m, 2H).

Example 150: 4-(3-Amino-azetidin-1 ~y1)-8.9-difluoro-benzol4 ,5furo|3 ,2-dlpvrimidin-2-
ylamine trifluoroacetic acid salt,

MS (ESI): mass caled. for C1aH11NsF20, 291.3; m/z found, 292.1 IM+H]*. "H
NMR (CDsOD): 7.67-7.46 (m, 1H), 7.25 (dt, J =8.97, 2.76 Hz, 1H), 5.16-4.86 {m,
2H), 4.75-4.53 (m, 2H), 4.51-4.37 (m, TH).

Example 151: 9-Ch!oro-4-(4-methvl-uinerazin-'l—vl)—benzor4,51furor3.2-d]pvrimidin—2~

ylamine trifluoroacetic acid salt.

NH,
G =

O

N\
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MS (ESI). mass calcd. for Cy5H1gNsCIO, 317.8; m/z found, 318.1 [M+H]*. *H
NMR (CD30D): 7.74-7.58 (m, 1H), 7.50-7.44 (m, 1H), 3.72-3.29 (m, 4H), 2.0 (s,
3H). '

Example 152: ( R)—9~ChIor0-4—(3-methvlamino-nvrrolidin~1-vi)-benzo[4.5]furo[3.2-

dipyrimidin-2-ylamine triflucroacetic acid sait.

NH3

Cl N%
N
° Q"“N/
H
MS (ESH): mass caled. for C1sH1eNsCIO, 317.8; m/z found, 318.1 [M+H]". 'H
NMR (CD3OD): 7.86-7.75 (m, 2H), 7.69-7.59 (m, 1H), 4.72-4.35 (m, 2H), 4.33-3.95

{m, 3H), 2.93 (s, 2H).

Example 153: 9-Chioro-4-piperazin-1-vl-benzoM.Sifuro[3,2—d]Dvrimidin-2-vlamine

trifluoroacetic acid salt.

NH,
I

O N
o
MS (ESi): mass calcd. for C14H14NsCIO, 303.8; m/z found, 304.1 [M+H]*. 'H

NMR (CD3OD): 7.64-7.49 (m, 2H), 7.25 (dt, J = 8.99, 2.79 Hz, 1H), 4.57-4.20 (m,
4H), 3.63-3.36 (m, 4H).

Example 154: (S)-4-(3-Amino-piperid in-1-y1)-9-chloro-henzol4 ,51furol3.2-dipvrimidin.

2-vlamine trifluoroacetic acid salt.

NH;
o =X

0 &NHQ
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MS (ESI): mass calcd. for CysH1sNsCIO, 317.8: m/z found, 318.1 [M+H]". H
NMR (CD3OD): 7.80-7.69 (m, 2H), 7.64-7.51 (m, 1H), 4.65-4.51 (m, 1H), 3.97 (dd, v
=13.53, 8.30 Mz, 2H), 3.64-3.49 (m, 1H), 2.34-2.16 (m, 1H), 2.10-1.97 (m, 1H), 1.95-
1.77 (m, 2H).

Example 155 ( S.S)-9-Chlorq-4-(2.5-diaza-bicvc!or2.2.1lheDt~2—vl)-benzoF4.51furo[3.2-
dipyrimidin-2-viamine trifluoroacetic acid salt.

NH>
Ci N=<
DI
N
M

MS (ESI): mass caled, for C15H1uNsCIO, 315.8; m/= found, 316.1 [M+H]". 'H
NMR (CDzOD): 7.83-7.62 (m, 2H}, 7.62-7.49 (m, 1H), 5.95-5.24 (m, 1H), 4.70 (s,
1H), 4.51-3.88 (m, 2H), 3.79-3.46 (m, 2H), 2.51-2.11 (m, 2H).

Example 156: 4-(3—Amino-azetidin-1-vl)—9~chloro-benzo[4.Slfuro[3.2—d]pvrimidin-2-

ylamine trifluoroacetic acid salt.

NHg

Sl =X
C
e
NH,
MS (ESI): mass calced. for C13H12NsCIO, 289.7; m/z found, 290.1 M+H]*. "H
NMR (CD30OD): 7.75-7.64 (m, 1H), 7.61-7.47 (m, 1H), 5.04-4.86 (m, 2H), 4.72-4.55

(m, 2H), 4.52-4.30 (m, 1H).

Example 157: ( R)-7-Methoxy-4-( 3~methvlaminO-DVrroIidin-'!-vl)-benzom,51thienor3.2-
dipyrimidin-2-vlamine trifluoroacetic acid salt.
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H
MS (ESI): mass calcd. for C1gH1sNsOS, 329.4; m/z found, 330.0 [M+HT". H
NMR (CDzOD): 8.15 (d, J = 9.03 Hz, 1H), 7.52 (d, J = 2.21 Hz, 1H), 719 (dd, J =
9.02, 2.28 Hz, 1H), 4.38-4.12 (m, 4H), 4.10-4.01 (m, 1H), 3.94 (s, 3H), 2.84 (s, 3H),
2.68-2.56 (m, 1H), 2.49-2.36 (m, TH).

Example 158: ( S)-7-Methoxv—4—(3-methvlamino~Dvrrolidin-1~v!)-benzof4,5¥thienor3.2-

dlpvrimidin-2-viamine triflucroacetic acid sait.

' NH,
N=

L
Me
'-.o S N
: QN/
H

MS (ESI): mass caled. for C1sH1eNsOS, 329.4; m/z found, 330.0 [M+H]*. *H

NMR (CD;0D): 8.15 (d, J =9.06 Hz, 1H), 7.52 (d, J/ = 2.21 Hz, 1H), 7.18(dd, J =

9.04,2.28 Hz, 1H), 4.38-4.12 (m, 4H), 4.10-4.01 (m, 1H), 3.94 (s, 3H), 2.84 (s, 3H),
2.69-2.56 (m, 1H), 2.49-2.36 (m, 1H),

Example 159: 7—Methoxv—4-(4-methvl-piperazin-‘l—vf)-benzoM.5]thieno{3.2—

dipyrimidin-2-vlamine triflucroacetic acid salt,

NH,
N=

Me
\O 8 N
\
MS (ESI): mass calcd, for CisH1oNs08, 329.4: m/z found, 330.1 [M+H]". H
NMR (CD3;0OD): 8.21 (d, J =9.01 Hz, 1H), 7.65 (d, J =2.20 Hz, 1H), 7.22 (dd, J =

9.03, 2.27 Hz, 1H), 4.74-4.06 (m, 4H), 3.95 (s, 3H), 3.62-3.42 (m, 4H), 2.98 (s, 3H).
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Example 160: 2-(8-Chloro-4-piperazin-1-yl-benzol4 5lfurof 3.2-dipyrimidin-2-vlamino)-
ethanol,

el \-oH

MS (ESI): mass calcd. for CqgH1CINsOp, 347 .8; m/z found, 348.1 [M+H]*, 'H
5 NMR (CD;OD): 8.12-8.07 (m, 1H), 7.69-7.65 (m, 2H), 4.43-4.37 (m, 4H), 3.80-3.74
(m, 2H), 3.66-3.59 (M, 2H), 2.50-2.41 (m, 4H).

Example 161: (S)-2-[4-(3-Amino-piperidin-1 -y)-8-chloro-benzol4.5lfurc]3.2-
dlpyrimidin-2-yvlaminol-ethanol

" j{i—-\——OH

0 Q}Nm
10 ,

MS (ESI): mass calcd. for Ci7H20CIN5O», 361.8; m/z found, 362.1 [M+H]". "H NMR
(CD30OD): 8.12 (s, 1H), 7.76-7.70 (m, 2H), 5.14-4.98 (m, 2H}, 4.56-4.44 (m, 2H),
4.14-4.04 (m, 2H), 3.85-3.72 (m, 3H), 3.67-3.53 (m, 5H), 3.10-2.97 {m, 2H).

15
Example 162: 2-[4-(3-Amino-azetidin-1-v)-8-chloro-benzol4.5lfurol3 .2-dlpvrimidin-2-
viaminol-ethanol.

o

o] Nq
NH»
MS (ESI): mass calcd. for CysH1sCINSO2, 333.8; m/z found, 334.1 [M+H]". TH NMR
20 (CDsOD): 8.07 (s, 1H), 7.69 (s, 2H), 4.87-4.85 (m, 2H), 4.69-4.59 (m, 2H), 4.47-4.32

(m, 1H), 3.76 (t, J = 5,57 Hz, 2H), 3.60 (t, J = 5.57 Hz, 2H).
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Example 163: f8-ChIoro-4-(4-methvl—piperazin-1-vl)-benzo[4.5]furo[3.2-d1pvrimidin-2-

vil-dimethyl-amine.

N
N_——‘

=

Cim(l\l
o} N’»

N

\
MS (ESI): mass caled. for Cy7HaaCINgO5, 345.8; mfiz found, 346.1 [M%H]“. "H NMR
(CD3sOD): 8.28-8.27 (m, 1H), 7.73-7.70 (m, 2H), 3.54-3.47 (m, 4H), 3.34-3.31 {m,
9H), 3.01-2.89 (m, 4H).

Biological Testing:

Binding Assay on Recombinant Human Histamine Hi Receptor

SK-N-MC cells or COS7 cells were transiently transfected with pH4R and
grown in 150 cm? tissue culture dishes. Cells were washed with saline solution,
scraped with a cell scraper and collected by centrifugation (1000 rpm, 5 min). Cell
membranes were prepared by homogenization of the cell pellet in 20 mM Tris-HCI
with @ polytron tissue homogenizer for 10 sec at high speed. Homogenate was
centrifuged at 1000 rpm for 5 min at 4 °C. The supernatant was then collected and
centrifuged at 20,000 x g for 25 min at 4 °C. The final pellet was resuspended in 50

mM Tris-HCI. Cell membranes were incubated with 3H-histamine (570 nM) in the
presence or absence of excess histamine (10,000 nM). Incubation occurred at room
temperature for 45 min. Membranes were harvested by rapid filtration over Whatman
GF/C filters and washed 4 times with ice-cold 50 mM Tris HCL. Filters were then
dried, mixed with scintillant and counted for radioactivity. SK-N-MC or COS7 cells
expressing human histamine H;; receptor were used to measure the affinity of binding

of other compounds and their ability to displace SH-Iigand binding by incubating the
above-described reaction in the presence of various concentrations of inhibitor or

compound to be tested. For competition binding studies using 3H~h§stamine, Ki
values were calculated, based on an experimentally determined Kp value of 5 nM and
a ligand concentration of 5 nM, according to Y.-C. Cheng and W.H. Prusoff (Biochem.
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Pharmacol. 1973, 22(23):3099-3108): K;= (ICs0)/(1 + (ILV/(Kp)). Results for the
compounds tested in this assay are presented in Table 1 as an average of results
obtained.
| Table 1,
[T Ex K (nM) Ex. K (nV)
1 0.14 83 77
2 7.1 84 >100600
3 76. .85 >10000
4 31 86 47
5 19 87 >10000
6 3.4 38 30
7 1.1 89 12
8 16 90 120
9 2.1 91 50
10 0.74 92 >10000
11 25 93 >10000
12 0.86 94 880
13 9.6 95 140
14 1.1 96 28
15 6.2 97 42
16 2.3 98 >10000
17 2.1 59 )
18 0.42 100 20
19 | . 074 | 101 7.8
20 4.7 102 12
21 5.7 103 3.4
22 12 104 61
23 21 105 14
24 5.5 106 11
25 2.4 107 360
26 90 108 56
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27 110 109 260
28 110 110 1820
29 140 111 330
30 140 112 41
31 140 113 420
32 160 114 91
33 200 145 4.3
34 240 116 68
35 380 117 930
36 680 118 200
a7 790 119 350
38 >10000 120 3330
39 2.3 121 220
40 44 122 300
41 110 123 520
42 71 124 o7
43 87 125 580
44 29 126 210
45 4.8 127 260
46 28 128 >10000
47 100 129 19
48 2.1 130 140
49 350 131 60
50 1.0 132 120
51 >10000 133 5.7
52 120 134 50
53 >10000 135 21
54 440 136 10
95 43 137 150
56 25 138 >10000
57 150 139 0.8
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300 140 1.0

59 NT 121 43
60 52 142 13
61 33 143 270
62 880 144 >10000
63 19 145 160
64 5.0 146 1280
65 100 147 >10000
66 1.0 148 39
67 4 149 >10000
68 840 150 5380
69 15 151 74

70 18.9 152 87
71 7.8 153 1030
72 343 154 >10000
73 75 155 460

74 216 156 >10000
75 650 157 160
76 32 158 250
77 3230 159 180
78 22 160 >10000
79 | >10000 161 >10000
80 36 162 >10000
81 700 163 718
82 51

While the invention has been flustrated by reference to examples, it is
understood that the invention is intended not to be limited to the foregoing detailed
description.
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What is claimed is:

1. A chemical entity selected from compounds of Formula (1):

RG
N-R’

N~<
R’
R2™ N X ,N’R4
. =8

wherein

R' and R? are each independently H, Cl, F, Br, methyl, ethyi, methoxy, NO, or
CFjy
R® is H, methoxy, Cl, F, Br, or CF3:
Ais N or CR%;
where R* is H or Cl;

with the proviso that at least two of R', R?, R®, and R® are H:
XisQorSs;
-N(R*R* is one of the moieties:

wu'\ \

Rb
Rd/N\/\N \/C/ \:K\*
Rc . Rd/
N N N

-%—@>Ni & :[j ﬁJ h
INZR '§- /TN :"‘(N T RY
N\_—_@ : N\—<\i>:>; CNHRCE; or Rd'N\Q[\)jq :

whereqis Oor1;

R® R°, and R? are each independently H or C1_alkyl; and
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each R° substitutuent is methyl or two R® substituents taken together form a
methylene or ethylene bridge;
R®is H or methyl;
R” is H; Cr.4alkyl unsubstituted or substituted with ~OH, ~SCHs, or ~NHy; allyl; or
cyclopropyl;
and pharmaceutically acceptable salts of compounds of Formula (1),

2. A chemical entity as defined in claim 1, wherein R is H, methoxy, Cl, Br,
F, or CFs.

3. A chemical entity as defined in claim 1, wherein R is H.

4. A chemical entity as defined in claim 1, wherein R® is H.

5, A chemical entity as defined in claim 1, wherein R%is H or CF3.

6. A chemical entity as defined in claim 1, wherein A is N.

7. A chemical entity as defined in claim 1, wherein A is CR®.

3. A chemical entity as defined in claim 7, wherein R? is H.

9. A chemical entity as defined in claim 1, wherein X is O.

10. A chemical entity as defined in claim 1, wherein X is 3.

11. A chemical entity as defined in claim 1, wherein -N(R)R* is:

where g is 0.

12. A chemical entity as defined in claim 1, wherein -N(R*)R* is:
N
{ Negd
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80 3.6 162 >10000 81 100 163 718 82 21 Wil e the invention
has been illustrated by reference to exanples, it is understood that
the invention is intended not to be limted to the foregoing detailed
description. What is clainmed is: 1.A chem cal enti tI\Y selected from
conpounds of3 For pudrn{ital entity as defined in claim 1, wherein -N(R)R" is:

14. A chemical entity as defined in claim 1, wherein -N(R*)R" is:

RY R®
! |
N # N. e
or )
15. A chemical entity as defined in claim 1, wherein -N(R*)R* is:

- )

N—” 7N
R

16. A chemical entity as defined in claim 1, wherein -N(RHR* is:

Rb

RP R
N /
3_ 2—N [>—N\
C;ENC:[:);()ré R®

N Rh L
% : s N g
TR : , or

17. A chemical entity as defined in claim 1, wherein -N(R*)R" is:

18. A chemical entity as defined in claim 1, wherein R®, R®, and RY are each
independently H or methyl.

19. A chemical entity as defined in claim 1, wherein R"is H.

20. A chemical entity as defined in claim 1, wherein R’ is methyl, 2-
hydroxyethyl, 2-methanesulfanylethyl, or 2-aminoethy!.
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Re "NR2 NK\(I) R AXNNR4 wherein RL and R2 are each independently
H d, F, Br, nethyl, ethyl, nethoxy, N2, or CF3; R5 is H, nethoxy,
A, F, Br, or CF3; Ais Nor CRa; where'Rais Hor d; wth the

provi so thajq at Aeastkidime Rl >, and Re are H, Xis 0 or S
-N(R3)R4 i s one of thie mpfe?{yi es:Ct%ggﬁsq is O or 1; Rb, Re, and Rd

are each irﬁi&nmm@ﬂtd—wdrér@rﬁrcqaﬁad;m!q;-b]apﬁhin@awpbé%@owb]%rbfsyz-uent s
nmet hyl or tql]\o Re. substituents taken together forma nethylene or
et hyl ene bril@genidiRe?Y@MiNGr nethyl: R7 is H Cmal kyl unsubstituted or

subst i t ut eB-Bhidho-4 QbisopP&Hia-{1 ,@{diaz@b@ﬁ\-‘l%Jl)'-Wéhzo?l%]ﬁﬁfﬁ[??&#ﬁ]@iﬁﬂ%i@-@g2 A

pharmaceutical |l y acceptable salts of conpounds of
cheni cal ent@t{®as defined in claiml1, wherein RL is H methoxy, O,

Br, F. or &&&.Amino-pyrrolidin-1-yi)-6,8-dichloro-benzo[4,5]furo[3,2-d]pyrimidin-2-ytamine:
(R)-6.8-Dichloro-4-(3-methylamino-pyrrolidin-1-yl}-benzo[4,5]furo[3, 2-d]pyrimidin-
2-ylamine;
(R}-4-(3-Methylamino-pyrrolidin-1-yl)-benzo(4,5]furo{3,2-d]pyrimidin-2-ylamine;
8-Chloro-4-[1,4]diazepan-1-yl-benzo[4,5]furof3,2-d]pyrimidin-2-ylamine;
8-Chloro-4-(octahydro-pyrido[1,2-alpyrazin-2-yl)-benzo[4,51uro[3,2-d)pyrimidin-2-
ylamine;
8-Chloro-4-(octahydro-pyrrolo[3,4-b]pyridin-6-yl)-benzo[4,5]furo[3,2-d]pyrimidin-
2-ylamine;
8-Chloro-4-(4-methyl-[1,4]diazepan-1-yl)-benzo[4,5]furo[3,2-d]pyrimidin-2-
ylamine;

(8,8)-8-Chloro-4-(2,5-diaza-bicyclo[2.2.1]hept-2-yi)-benzo[4,5]furo[3,2-
d]pyrimidin-2-ylamine;
8-Chloro-4-(3-methylamino-pyrrolidin-1-yl)-benzo[4,51furo[3,2-d]pyrimidin-2-
ylamine;
(8)-4-(3-Amino-piperidin-1-yl)-8-chloro-benzo[4,5}furo[3,2-d]pyrimidin-2-ylamine;

8-Chloro-4-(3-dimethylamino-pyrrolidin-1-yi)-benzo[4,5]furof3,2-d]pyrimidin-2-
ylaming;

4-(3-Amino-pyrrolidin-1-yl)-8-chloro-benzo[4 5}furo[3,2-d)pyrimidin-2-ylamine;
(S)-8-Chloro-4-(3-methylamino-pyrrolidin-1-yl)-benzol4,5]furof3,2-djpyrimidin-2-
ylamine;
(R)-8-Chloro-4-(3-methylamino-pyrrolidin-1-yl)}-benzo{4,5)furo{3,2-d]pyrimidin-2-
ylamine;
(R)-8-Bromo-4-(3-methylamino-pyrrolidin-1-yl}-benzo[4,5]furo[3,2-djpyrimidin-2-
ylamine;
8-Bromo-4-(hexahydro-pyrrolo[1,2-a]pyrazin-2-yl)-benzo[4,5]furo[3,2-d]pyrimidin-
2-ylamine;

4-(3-Amino-pyrrolidin-1-yl)-benzol4,5]furo[3,2-d]pyrimidin-2-ylamine;
{R)-4-(3-Dimethytamino-pyrrolidin-1-yl)}-benzo[4,5]furo[3, 2-dlpyrimidin-2-ylamine;
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3. A chemical entity as defined in claiml, wherein R is H 4. A
chem cal entity as defined in claiml, wherein RSis H 5. A

chem cal entity as defined in claim1, wherein R5is Hor CF3. 6. A
chem cal erRj- Byjragsroel@tﬁ d‘miathyiam!naipyrrblidimhteylﬁbanz’b[4,§]ﬂl}do[3,27—d]p9(riml'r[émrﬁeaI
entity as df:flned in claiml, wherein Ais CRa. 8. A chemical entity
as definedYA"Bfaim 7, wherein Ra is H. 9. A chenical entity as

defined in(kb-ai m/&n;nw{wrrelmnnx -y|p8@nlord-Benzbd[¢ bEaiofHR -dipyrintigin-dsylaleinened

1 whor 6 ﬁ(%&émnp@emyhavw“maw e eae e ot P * "
entity as qﬁm‘ﬁgd inclaiml, wherein -N(R3)R4 is: Rd I\ N--\
a2 8-Chloro-4-(h exahydro-pyrrolo[3,4-0]pyrroln2~yl)—benzo[4,5]furo[3,é—d]pyrimidin-Z-
ylamine;
(R)-4-(3-Amino-piperidin-1-yl)-8-chloro-benzo(4,5]furo{3,2-d]pyrimidin-2-ylamine;
4-(3-Aminomethyl-pyrrolidin-1-yt)-8-chloro-benzo[4,5[furol3,2-d]pyrimidin-2-
ylamine;

(R)-4-(3-Aminomethyl-pyrrolidin- -yl)-8-chloro-benzo{4,5]furo[3,2-d]pyrimidin-2-

ylamine;

6,8-Dichloro-4-[1,4]diazepan-1 -yl-benzo[4,5]furo[3,2-d]pyrimidin—2—ylamine;
(S,S)—4«(2,5-Diaza-bicyclo[2.2.1]hept—2-yl )-benzo[4,5]furo[3,2-d]pyrimidin-2-
ylamine;
8,8-Dichloro-4-(3-dimethylamino-pyrrolidin-1-yl)-benzof{4,5}furo[3,2-d]pyrimidin-2-
ylamine;

4-(Octahydro-pyrido[1 ,2-a]pyrazin-2-yl}-benzo[4,5]furo[3,2-d] pyrimidin-2-ylamine,
6,8-Dichloro-4-(octahydro-pyridof1,2-alpyrazin-2-yl )-benzo{4,5]iuro[3,2-
dipyrimidin-2-ylamine;

(S,8)-6,8-Dichloro-4-(2,5-diaza-bicyclo[2.2.1 Jhept-2-y1)-benzol4,5]furo[3,2-
d]pyrimidin-2-ylamine;

(R)-8-Fluoro-4-(3-methylamino-pyrrolidin-1-yl )-benzo[4,5}furo[3,2-d]pyrimidin-2-
ylamine;

8-Fluoro-4-(hexahydro-pyrrolo[1 2-alpyrazin-2-yl)-benzof4,5]furo[3,2-djpyrimidin-
2-ylamine,
8-Fluoro-N*-methyl-N*-{1-methyl-pyrrolidin-3-y!}-benzo{4,5furo[3,2-d]pyrimidine-
2,4-diamine;

(R)-8-(3-Methylamino-pyrrolidin-1-yl)-9-oxa-1 ,5,7-triaza-fluoren-6-ylamine;
8-(Octahydro-pyrrolof3,4-bipyridin-6-yl)-2-oxa-1 ,5,7-triaza-fluoren-6-ylamine;
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e 14. A chemcal entity as defined in claim1, wherein -N(R3)R4 is:

RARDb or 15.8-Brdphenieahfdiblyyrofsts daf ' bn - N(R3) R4
I'S: 16. A chem c(al eﬁ?{l) i mﬁﬁ def H?\ﬁ%ﬁ %gk%ﬁ%&%%ﬁ%%l’n -N(R3) R4
is: Ro-rit FIRQIRE- Zﬁglammq,r 17 A chemical entity as defined in claim

1, wherein 7BdRD- R‘tod:t%hgjro py#Bio] éﬁqﬂﬁg’dpenég |1£é/4%ith%%f0[ d in claim

1, wherein Rc, Re are each 1 nde 19. A
cheni cal erilp Strsmfﬁ@ H¥RM@ in claim 1, wherein R? is H 20 A

h | -
by oxyet hyt CEranoR e (AR o ofuig A St Bloh S Bt Ay B ca
entity sel é—’cY'@@HrTa‘ om

0. 8- D1 el or@y 4 At Ay a B Aol Ao Rl Y b L5k S5 2 St of

3,2- d]pyri rnin
—ylamlne

(8,8)-8-Bromo-4-(2,5-diaza-bicyclo[2.2.1]hept-2-yl}-benzo[4,5]thieno|[3,2-
dlpyrimidin-2-ylamine;
(8)-4-(3-Methylamino-pyrrolidin-1-yI)-7-trifluoromethyl-benzo[4,5]thieno[3,2-
d]pyrimidin-2-ylamine;
(R)-4-(3-Methylamino-pyrrolidin-1-yl)-7-trifluoromethyl-benzo[4,5]thieno|3, 2-
dlpyrimidin-2-ylamine;
(8,8)-4-(2,5-Diaza-bicyclo[2.2.1Thept-2-yi)-7-triflucromethyl-benzo[4,5]thieno[3,2-
dipyrimidin-2-ylamine;
(R)-7-Bromo-4-(3-methylamino-pyrrolidin-1-yl)-benzo{4,5]thieno[3,2-d]pyrimidin-
2-ylamine;
(8)-7-Bromo-4-(3-methylamino-pyrrolidin-1-yl)-benzol4,5]thieno[3,2-d]pyrimidin-
2-ylamine;
4-(Octahydro-pyrrolo[3,4-b]pyridin-8-yi)-7-trifluoromethyl-benzol4,5]thieno[3,2-
d]pyrimidin-2-ylamine;
7-Chloro-4-(octahydro-pyrrolof3,4-b]pyridin-6-yl}-benzo[4,5]thieno[3,2-
dlpyrimidin-2-ylamine;
(R)-7-Chloro-4-(3-methylamino-pyrrolidin-1-yl)-benzo[4,51thieno[3,2-d]pyrimidin-
2-ylamineg;
(8)-7-Chloro-4-(3-methylamino-pyrrolidin-1-yl)}-benzo[4,5]thieno[3,2-d]pyrimidin-
2-ylamine;
(8,8)-7-Chloro-4-(2,5-diaza-bicyclo[2.2.1]hept-2-yl)-benzo[4,5]thieno{3,2-
d]pyrimidin-2-ylamine;
8-Chloro-4-(octahydro-pyrroio[3,4-b]pyridin-6-yl)-benzo[4,5]thieno(3,2-
d]pyrimidin-2-ylamine;
(S)-8-Chloro-4-(3-methylamino-pyrrolidin-1-yl}-benzo[4,5]thieno[3, 2-d]pyrimidin-
2-ylamine;
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8- Chl oro-4-(4-isopropyl -[1, 4] di azepan- 1-y1)-benzo[ 4, 5] furo[ 3, 2-d] pyri

m di n-2- yl am ne;

4-(3- Am no-pyrrolidin-1-yl)-6,8-dichloro-benzo[4,5]furo[3,2-d]pyrimd

n-2-yl am r'(R, )-8-Chloro-4~{3-methylamino-pyrrolidin-1-yl)-benzo[4,5]thieno[3,2-d]pyrimidin-

R) - 6, 8- Di cé: oro 4- (3 met hyl am no- pyrrolidin-1-yl)-benzo[4,5]furo[3,2

d] pyrim di

R)-4- (3- M?é@ﬁ'saﬁh!&?o BY(L 10k Brojeso)z. DRBEOI ¢ BLhss@ R ey | M di n-
;

yl am ne;

] pyrim di n-22y|ary1ﬁrwn ne;
O O e A S RS 9, bt b e b ) iR A b2 2

Chl oro-4 (34n|ﬁ@t hyl -[1, 4] di azepan- 1-yl)-benzo[ 4, 5] furo[ 3, 2-d] pyrimd
I naga %: 2?&%@%@%r@]%@pf{ecwglggry%égiéér}%m,—gppwz(g;[[zbg)}@_ro[s,z-d]pyrimidin-z-

[
1 pyri m di Riafnig:am ne;
Chl or o- 4- 3meth|amnolprrolld|nl- yl).- ol 4,5]fu )L % pyrim
d l'iml n-

i di n-2- vyl &-g&hloro-4-(3-ethylamino- pyrrofidin-1-yl)- benzo[4 Tfuro[3,2- d]

(S)-4-(3- Arg;qdmhgl peridi n-1-yl)-8-chl oro-benzo[ 4, 5] furo[ 3, 2-d] pyri m di

n-2-yl am né;

8- Chl or o- 4(@38&%@@(%%%1%94%&'99@%hymbﬁnwﬁiafp@[%ml%md@ 4] pyr

i mdin-2- ylange;

4- (3- Ami no-pyrrolidin-1-yl)-8-chl oro-benzol 4, 5]furo;3 -d]lpyrimdin-2

-yl ami ne; (S)-8-Chloro-4- (3—d|methylam|no -piperidin-1-y)-benzo[4,5]furo[3,2-d}pyrimidin-2-

(S)-8-Cnl o fs 4:.L3- met hyl am no-pyrrolidin-1-yl)-benzo[ 4, 5] furo[3,2-d]p

yrim di n- 2- rParﬁ ne;

(R) - 8- Chl or(BM F(l@ornﬁt—(%rm@tﬁytmmpywaohlcunﬁ =Vi)-§erzolfediirugne %]Efdlmtﬁmdlﬂ dl p

yrim din-2- yé gg e; (R)-8-Brono-4-(3-nethylam no-pyrrolidin-1

-yl) - benzo[24 []% uro[ 3, 2-cl ] pyri mdin-2- yl ani ne;

8- Br ono- 4- ( Besoamdmoqéy(ﬂrwie{:a_—brz:yelp@ya.wenb%um)enb@ﬁwmpausmr o[ 3, 2-d

] pyrimdin2 .

4-(3- Ani no- Sg{% PR v U9 - benzo[ 4, 5] f ur of 3, 2-d] pyri ni di n- 2-yl ani ne;

(R) 4- ( 3- Didvs-Aylirendaecapjoyciol . ti0inek-3r1)-8mbtarofben B4 iHifofcd3, 2-diipywipritting di
2-yl am n% %FQ 8- Chl or 0- 4- ( 3-di net hyl am

no pyrrol [ ﬁ) benzo[ 4, 5] furo[ 3, 2-d] pyri m di n-2- yl am ne;

(R) - 4- ( 3- AR~ (RyAmipbiraitmA-byyrd)cid- eif-Sciololeberedol, Siidraj3dt-8lpgricjduy-2t m d

in-2-ylamn

(S)-4-(3- Arﬁ?%'l’?@thyl pyrrolidin-1-y1)-8-chl oro-benzo[ 4, 5] furo[3, 2-d] p

yrim di n- 2-g-ghriv-aghefatydid-pyeoldi3(43b]pyrrol-5-yl)-benzo[4,5]furo[3,2-d]pyrimidin-2-

exahydr o- pyr roI o[ 3,4-c]pyrrol-2-yl)-benzo[ 4, 5] furo[3,-d] pyrimdin-2-

yl am ne;

(R)2 4I (3- An(may Bip@srbdi- 1, 4diskh-keyve P ajepn2gf Yhdnkbur 1o, 2] pyri m di

n-2-yl am ne;

4-(3- Am nor@?ﬁwmb’yﬂf@m‘ﬂ‘?n 1-y1) - 8-chl or o- benzo[ 4, 51f uro[ 3, 2-d] pyri m

idin-2- vyl . R -

(R) - 4- (3- Ani 8 Ghlorod-(octahydro-pyrrolal, 4blpyridin 8-y ) benzolt el 5 a1 p

yrim din- 2- dwra‘mdrﬁ‘el’ ytamana chl oro-441

, 41di azepa 9 -
(S S)-4- ?2”%‘133 5%2' ?%bg? @*&2% ?ﬁ(zabd?} @{H’L?% (Sdee}rr¢22§4'>/é g‘r%o g 2 éqnpyri
m di n- 2- yl Zmiamane,

6, 8- Di chl or 0- 4- ( 3-di net hyl am no-Pyrrolidin-1-yl)-benzo[4,5]furo[3, 2-d
] pyrimdin-2- ylam ne;
4- (Cct ahydro-pyrido[ 1, 2-a] pyrazi n-2-yl)-benzo[ 4, 5] furo[ 3, 2-d] pyri m di

i
(
(2

8- Chl or o- 4&1@%}@@%&@'@%@ yl -benzo[ 4, 5] furo[ 3, 2-d] pyri mi di n-2-yl ani n
e; in-2-yh- 2=

8- Chl or o- 48(%@'9 oh ip%xag dro; %)[rrolciﬁa%%wrg%lpn% ﬁl) 3%5‘2% gur[o? d]]p rno '%mz d
8-

-djp

8-

d

d

8-
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(S,S)-6,8-Dichloro-4-(2,5-di aza-bi cycl o[ 2. 2. 1] hept-2-y1)-benzo[ 4, 5] fu
rop, 2- dl pyrimdin-2-ylam ne;
E:?n- gl- El gor ) gh&ﬁ\-g%t r;%lirﬁiomp{/]r?ol%ynr %?'1 Iéj{rtﬂuoromle)thytl)%g%go[[ﬁ 5}51°]qulf3r 8-[ 32-dlpy
8- Fl uor o- 4- dbpmhm graw,ﬁé -0l o[ 1, 2- a] pyrazi n-2-yl)-benzo[ 4, 5] furof 3, 2-
d] Pyrim dlnzn%)f‘ﬂ
8- Fi uor o- N4S ﬁﬁ@ia?(aib'ﬁié‘i'%?}? bieriod-ViaSrrathony-berieib PUumi¥ 2r of 3, 2- d
] pyrim dlne&]ﬂ RO HRmine;
(R -8-(3- I\/bt yl am no- yrrolldln 1-yl)-9-oxa-1,5,7-triaza-fl uoren-6-yl
am ne; S)-4-(3-Amino- plpendln -1-y)-9-methoxy-benzo[4, 5]furo[3 2-dpyrimidin-2-
8- (Cct ahydrﬁ)argm[arol o[ 3,4-b] pyridin-611)-9-0xa-1,5, 7-tri aza-fl uoren- 6-
yl am ne;
8- Br ono- 4- ({&)¢al@ydinoopy perainfl 3/ {Mo-hlflmprdnd thyl eyt 450z B 2-8pydmieind-3, 2
- d]pyrimdln gﬁylamne

y

7- Br ono- 4- ( dro-pyrrol o[ 3, 4-b] pyridin-6-yl)-benzo[ 4, 5]thieno[3, 2
- dlpyrim CKS’HZ ByAmmiongperidin-1-y1)-8,9-dichloro-benzo(4 5]furo[3,2-d]pyrimidin-2-
(S)-8-Brono 3 rret hyl am no- pyrrol i di n-1- y1) benzo[4 STthi eno[ 3, 2-d]
pyri m di n2- 59

(R -8- grogq%sxa(zretmw@mcp@omﬂpbpﬂwrﬂaafﬂaorbﬁn@m Heridhbame[H22- d]

pyrim din

(SS) - 8- Bron%pﬁ”r@@mszd'faé‘i'aebl cycl o[ 2. 2. 1] hept - 2- y1) - benzo[ 4, 5] t hi eno[ 3
, 2= d] pyri niceh@-Chigkoaum lﬁ@qahydro pyrrol &3 4-blpyrral-1-yl)-benzo[4,5]furo[3,2-

(S) 4- ( 3- Met hyl am no- Pyrro i din-1-y0-7-tri1fluoromethyl-benzo[4,5]thie

no[ 3, 2- dho@ﬂpl’rﬂﬁ“tﬂiﬁrhzﬁ N8R ne;

(R) - 4- (3 Meruhw ﬂmﬂlﬁeﬂ% F%%HI%Q\‘]“lm% thyt-BetZold sHRb@MREYHmRGRZ 84, Sl thi

eno[ 3, 2 pyrimdin- -y amn

(SS) - 4- (2 iBmEEa- bi cycl of 2. 2. 1Thept 2-y1)-7-trifluoronethyl -benzo[ 4,

5]t hi eno[ 3, r :

(R 7B omjgh‘%% el IO B o R S S 2 25K e R, 2- o

pyri m di n2-y8@aHiene;

g §3| T-Brom ﬁsﬁg”@kﬁ% AHBS- AN By bR 21 K 2ANeehb 2 Bilioghol 3. 2- d]

4- ( Cct ahydrdppymidil-a{yBrding] pyri di n-6-y1)-7-trifl uoronet hyl - benzol[ 4, 5]

t hi eno[ 3, 2- d] pyri m di n-2-yl am ne;

7- Chl or o- 4- (F’@c‘f é@@tﬂ@%ﬁ -Bled]yieminginyyelidin- - jenzotefiiepid, Splonriaiy-3,

2- d] pyrimdg | ¥l am ne;

(R)-7-Chl oro- 4Pan%3 met hyl ami no-pyrrolidin-1-y1)-benzo[ 4, 5]thieno[3, 2-c

li pyri m di ntR)y3-Heithaxy-4-(3-methytamino-pyrrolidin-1-yl)-benzol4,5Huro[3,2-d]pyrimidin-2-

(S)-7- (Cj:hl grgﬁgh rge;’ nmet hyl am no- pyrrolidin-111)-benzo[ 4, 51t hi eno[ 3, 2-d]
pyrimdin am re;

(S, S) - 7- Chl ry@-Meltixp-4d{3amathlylanyicd-pf2ol@irk ]l yepien2e i 19]fubs(B 2o 1gyEhidm-2no

[ 3, 2- d]pyrlmdln 2-yl am ne;

8- Chl or o- 4-Y'8"%hydr o- pyrrol of 3, 4- bi pyri di n-6-y1) - benzo[ 4, 5] t hi eno[ 3,

2- d] pyri mi ginaidagingeazetidin-1-yl)-8-chioro-benzo[4,5]furo[3,2-d]pyrimidin-2-

(S)-8-Chloro-4-(3-nethyl am no-pyrrolidin-1-yl)-benzo[ 4, 5]thieno[3, 2-¢

i ] pyrim di ngaginni ne;

(cis)-8- Methoxy-4-(octahydro-pyrrolo[3,4-b]pyridin-6-yl)-benzo[4,5]furo(3,2-
d]pyrimidin-2-ylamine;
(S,S)-8-Chlor0—4—(5—methyl—2,5-diaza—bicyclo[2.2.1 ihept-2-yl)-benzoi4, Sffuro(3,2-

d]pyrimidin-2-ylamine;
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(R) - 8-Chl oro-4- (3-net hyl am no-pyrrolidin-1-yl)-benzo[ 4, 5]thieno[3,2-d

] pyrimdi n2-yl am ne;

(S S)-8- Ch(|8)¥49(34#\r612105ﬁ|deraﬂau—1mlp&mmfh&yaaehkbﬁm [$ D) dlbenzia[rd25] t hi eno

[3,2- cl %/rlmdanyIamne

8- Chl oro- ERahydr o- pyrrol o[ 1, 2- a] pyr azi n-2-yl) - benzo[ 4, 5] f ur o[ 3, 2-

d] Pyrim di (’m A {aRinkres-pyrrolidin-1-yl)-benzo[4,5]furof3,2-d]pyrimidin-2-ylamine;

|8p§|r Iutr)nr gl ﬁ!é%e¢ﬁgﬁc?h€(3prxeth%la% n3o éyr?clll%% -yII -G- o)é ? bf tnaze{ Liucg'tegw Lér o[3,2-d

(S)-8-Cnl EQm‘Fhe(3 ethyl am no- pi peridin-1-y1)-benzo[ 4, 5] furo[ 3, 2-cl ] py

rimdin- 2

(R) - 8- Chl o‘PJoAaet(%n -Sryeh-Bohisye Penrat Alfreld 2 imraTdn s 24 i8INS - d] pyr

m di n-2- yNam:gedin @Sg)l e&rﬁ%}bqréhzémgs’:}mme fmych ayﬂrﬁ@m@@fdiadmﬁe
-yl)-benzo[ 4, 5] furo['3 yrim din-

(S)- 8- Chl oGl (T@l%ﬁ%thﬁy?raﬁﬁoﬁzﬁrﬁpweﬁfw[ﬁlld 95{'7ml§|§¥$z%ﬁﬂj'55!|“f‘@r o[ 3, 2-d]

pyrim din- @5@ bicvclol2 2
Th 5 B R B bl 2 e Ty B e . 2-
] pyri m di n@dlpylirgigima:ylamine;

(59)- I Br o &%xﬁpgd@@rr%!o‘fyﬁ'b%ﬁro?51J1)h§me°cr?o>é§r]t)en98[ﬂzs‘?wo{§lz‘ hi enof 3

, 2- d] pyri

4- (6- Ami nodmymaﬂ%rb%&amlo[% 1. 0Thex- 3-y1l)-8-chl oro- benzo[ 4, 5] f ur o[ 3, 2-
d rimdin2-y

(R (2 AL R Pl PEIE AP By UM Bl e BRSBTS SRR 3, 2-
pyri m di n- dipyymadih-2eylamino]-ethanol;
?p)c/:?: mrgl flf-( geé?gﬁf{{gm X(zgd?elza bic Jd% 1?hep§ 2y32}19 bgﬁz%ﬂ)[’: uroHé”o[s 2-d
(R R) - 8- Chld Jgnﬁld“(,grﬁa,dﬁ@q_@ﬂ@n@ycl o[ 2.2.1] hept-2-yl)-benzo[4,5]furo[3
, 2- d] pyrim g o

(R R) - 8- Ch|2d8&fkt0reo"d3am¢€%a'ﬁwr9¥rf8["§”& Bi-sraokt R o33 SIRERT % %5 £ ur
B Chi oro. 4 o St oy ol of 3 di n-6- 2-d
] pyri mi rg| ngf%&%ﬁﬂr@e&{ C()4 myel:d‘l;ﬁ [10 d;azep]arﬁ)1r3}l éennzo[Z?/S uro%rbzgj[pyhm l’ZOp’ i
f)[Ré g (d] Nsﬁﬁh?j&%tﬂgrﬁ@yrrol i d| n-1-y1)-9-trifluoronethyl-benzo[ 4, 5] fur
(S, 5) - 4- (2455Amine- éﬂeﬁMmLﬂW«B%rﬂdrb&mzaH}E}f)ﬁc%ﬁm |beriyid inegiardn g 1f ur of
3, 2- ]yrlmd|n2ylamne (S)4(3Am|nop|pedd|n1

-y1) - 9- et maxgmmaa[@ BEfrytaofiBo-Ryaplisim-i i ethemzo[4, §lugo (& Zn@lpyrimidin-2-
(S)-4- (3 A i peridin-1-y1)-9-trifluoronethyl-benzo[4,5]furo[3, 2-d
] pyri m di nY# 9 ‘am ne;

4-(3-Amino-azetidin-1 -yl)-9-ﬂuoro-benzo[4,5]furo[3,2-d]pyrimidin—2-y1amine;
(R)-4-(3-Methylamino-pyrrolidin-1 -y1)-8-trifluoromethyl-benzol4,5]furo(3,2-
d]pyrimidin-2-ylamine;

(S)-4-(3-Amino-piperidin-1 -y)-8-trifluoromethyl-benzo(4,51furo[3,2-d]pyrimidin-2-
ylamine;

(S,S)-4-(2,5-Diaza-bicycio[2.2.1 ]hept-2-y1)-8-trifluoromethyi-benzo(4,5]furof3,2-
d]pyrimidin-2-ylamine;
4-(3-Amino-azetidin-1-yl)-8-triftuoromethyl-benzof4,5}furo[3,2-djpyrim idin-2-

ylamine;
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S)-4-(3-A
|(n2) pi E)eri (rjr: n-111) -8, 9-di chl or o- benzo[ 4, 51furo[ 3, 2-dj pyri mdi n-2- yla
(5'9) - 4 (2 S-BEARBPBPETErs ) B Sk Sy LR BN 2benzof 4
, 9] furo[ 3, Ftandheyri m di n- 2-yl am ne;
E S G S (BB R SRR RN Ry ProflaR b b ot Yo PERERA ARl U ©
N4- (2- Am ng=@hle) - 8- chl or o- N4- met hyl - benzo[ 4, 5] fur o[ 3, 2-d] pyri m di ne
-2,

4- di
oni or o- 440 8)d- (B EPRH UGEURE A eV AT uRRE BT AT HIRRES, 2- o py
m di n- 2- ﬂ%ﬁm'a?f |]§?§)g [839 Di chl oro-4-(2, 2d| iaza bicyclo[2.2 1
t-2-yl enzo uro - rimid n-2-ylamine: . .
R)e 5. - bi dniCohuis sy ny e p o ivto T isine s 3, 2
d in-2-
(R 75 et RGeS mE P MR B P ol DSBS TP 2 PPN S 2.
pyrimidi glatringl a m ne;
R) - 8- Met hoxy- 4- ( 3- met hyl am no-pyrrolidin-1-y1)-benzo[ 4, 5] furo[ 3, 2-d]
ri mdi n- 25)-44(3udinmieg-piperidin-1-yl)-9-chloro-benzol4,5]furo[3,2-d]pyrimidin-2- ylam:ne
(‘;’ A;‘,] 2%{%‘3%' CRRRE-9b B a4l 8o B! LHRs NG b &nzt)id BlrQlofs 27 dl pyrimi d
S) - I\/btjhnmwdlm(aay:liamhwdro pyrrol o[ 3, 4-b] pyridin-6-yl)-benzo[4,5]fu
3,

2 di di
, ) - Iﬁé?’&'”@%%%ﬂy ylggf)chéﬁrg%)gn%? 4&@100[[%2? B]rﬁmdlp ?Zy]a'zl)mebenzow
] fur o[ 3, ZR)-tMpethoxg- d4(3anﬂ%tWIannnnmepyrrolid|n 1-yl)-benzo[4,5]thieno[3,2-
|(§) 24 §/|3aAmm¥ deReﬂ/Ig'mrs]n 1-y1)-8-met hoxy-benzo[ 4,5]furo[ 3,2-d] pyrimd

(R) 4- ( 3- AgB PPAthoR)-1-dB-methydinoenzalidinSl-fibedB[L5hipyoBa-di n- 2- yl am

(R) 3- Chl ofjboyé'”t‘g'”r?eylﬁm'% no-pyrrolidin-1-y1)-9-oxa-1,5, 7-triaza-flu

oren-6- vyl %%Qfm (3~ Amlno iperidin-1-y!)-8-chloro-benzo[4, 5}furo[3 2- d]pyrlmldm -2-
N4- Azet i di n | met h -chl oro-benzo[ 4, 5] furo[ 3, 2-d] pyri m di ne-2, 4-d
i am ne: yiammo ethanol

N4- Azet i di ny B slaRithb e enA A dsbiveneb@, ArebBrd)pyithiaer Zy#médhgm ne

N4 (2- Ami ncetegmg)l ) - 8- chl or o- benzo[ 4, 5] furo[ 3, 2-d] pyri m di ne- 2, 4- di am
ne;

(S, S) - 4- ( 2 BvdDharaaerwigehopcteptebiaeis-De$e - 8- net hoxy- benzo[ 4, 51f ur of
3,2- d]pyrimdin-2-ylam ne;

(()E:I?»S)Z d]( l;%éahyg»r CghﬁéEﬁ Cénmoewohcbloh% Wil S8R ROt afdritif
(cis)-248- {eglfeéf ﬁo oc rIS OfyFrOrr %1Iuoa[%) A2 rbd] pig/arrl (? ceu%caIIY)acggﬁtzag%eAfsaS!t]sf
uro[ 3, 2- dPp§PTRPEITE rilm get hanol ;

(SS)-2[8-Chloro-4-(2, 5 di aza- bi cycl o] 2. 2.11hept-2-yl)-benzo[ 4, 5] furo]
3, 2- d] pyrim din-2-yl am nopet hanol ;

2[ 8- Chl or 0- 4- ( 3- net hyl am no- pyrrolidin-1-yl)-benzo[ 4, 5] furo[ 3, 2-d] pyr
i mdin-2- ylamnol -ethanol;

2[ 8- Chl oro-4-(4-net hyl 41, 41di azepan- 1-y1l) - benzo[ 4, 5] furo[ 3, 2-d] pyrim
di n-2- yl am no] - et hanol ;

4- (3- Ami no-azetidin-1-y1)-8-chl oro-benzo[ 4, 51furo[ 3, 2-d] pyri m di n-2-y
| am ne;

Q. j_

<

moo:

U'I
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(R) -9-Fl uoro-4-(3-net hyl am no-pyrrolidin-111)-benzo[ 4, 5] furo[ 3, 2-d] py

rimdin-2- ylam ne;

4-(3- Am no-azetidin-1-yl)-9-fl uoro-benzo[4,5]furo[ 3, 2-d] pyri mdin-2-y

| am ne;

(R) -4-(3-Met hyl am no-pyrrolidin-1-y1)-8-trifluoronethyl-benzo[ 4, 5] fur

o[ 3, 2- d] pyri m din-2-yl am ne;

(S)-4-(3-Am no-piperidin-1-y1)-8-trifluoronethyl-benzo[4,5]furo[ 3, 2-d

] Pyli m di n-2- ylam ne; R

(S, S)-4-(2,5-Di aza-bicycl o[ 2. 2. 1Thept - 2- W43~ 8-tri fl uor onet hyl - benzo[ 4
, 91furo[ 3, 2- d] pyrim di n-2-yl am ne; N-—<

4-(3- Am no-azetidin-1-y1)-8-tRi | -bengpo[ 4, 51furo[ 3, 2-d] pyri

m di n-2- yl am ne, P R4

(S)-4-(3-Am no-pi peridin-1-yl B 8, 8 dif I ucyo-benzo[4, 5] furo[ 3, 2-d] Pyri

m di n-2- yl am ne;

(R) -8, 9- D fdrepsiq- 4- (3 nmet hyl am no-pyrrolidin-1-yl)-benzo[4,5]furo[3, 2

-d] pyrim di n2-yl amn

(SS) - 4- (2, B AEA- Qfﬁ@@@hd{d@pznqu,-q §a5r gedhvdi gthylonethsanAdP4, 5] f ur

o[ 3, 2- d] pygg,m di n-2-yl am ne;

4- ( 3- Ani no- gZet i di n- 1- yl? 8, 9-di fl uoro-benzo[ 4, 5] furo[ 3, 2-dl | oyri m di

n- 2- y| am n@ is H, methoxy, Cl, F, BI' or CFs;

(R -9-Cnl Oﬁﬂpss‘f\T&tSCﬁEt hyl am no- pyrrolidin-1-yl)-benzo[4,5]furo[3,2-d)p

yrimdin-2- yla

(S)-4-(3-Am n\uh@‘ed%rlsdiwa y1) - 9-chl oro-benzo[ 4, 5] -furo[ 3, 2-cl ] pyrim

di n-2-ylamn RZ

(S5 0. cnl or Biythepravigo that apleast woaf R, R RS ond REa5e i or 4 5] ¢ ur of 3
2- d] pyri M githelSyl am ne;

(3- Am no- ﬁf@t)ﬂ{‘dsls%n% ¥ e 256l or o- benzo[ 4, 5] furo[ 3, 2-d] pyri mi din-2-y

4-
| am ne;
(R) - 7- Met hoxy- 4- ( 3- rrethyl am no- pyrrol I_gdln 1- yI) annzo[4 5]th| eno[ 3, 2-
d]pyrlmdlnzc}/ mne N

(S)-7-Met hoxyR4- - hyI am/! \o)@j”rolldln &'1) benz [4&5]th| enol 3, 2-
cI]pyrlmd|n2yIam|ﬁté R3

(S)-244-(3- Am no- pi peru‘ém 1-y1)- § chl or o- benzo[4 51furo[3 '2- d] pyrim
di n-2- yl am no]f‘

et h
244- ( 3- Ami no- azz@Bﬁaﬁ-\ -y m 5lfm d] pyri midin-2
-yl am no] - etha r% %?apl EMCept ab| tRs t her eof .
22. A pharnaceuti cal corrp05| tion conprising at’least one of a chem cal
entity selected from conpounds OfRdFOI’ mul a (IF§b and pharmaceutically

acceptable salts corrp@unds For ny{ N. ¢ R6 /N (I)

N e AN N J{N/\\ AN
\—O ; \_—Q; K—/N\Rd; or R a
where qis Oor 1;
R® and R* are taken together or separately as defined by the structure of each
one of said moieties;
R®, R°, and R are each independently H or C+.salkyt; and
each R® substitutuent is methyl or two R® substituents taken together form a
methylene or ethylene bridge;
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RAN -R4 R3 wherein RL and R2 are each independently H d, F, Br,

met hyl , ethyl, methoxy, NO2, or CF3; R5 is H, nethoxy, d, F, Br, or
CF3; Ais Nor CRa; where Rais Hor C; with the proviso that at
least two of Rl, R2, R5, and Fe are H Xis 0 or S; -N(R3)R4 is one of
the noietiegs |S§@§Fﬁ1e s 0 or "I; R3 and R4 are taken together or
separately a I ned by the structure of each one of said Mieties;
Rc, and Rd Rr@féa%nalkmumgh@témtewr substituet! \Si+Qi; —3(0ids, @aeNHResllyl; or
subst i t ut uent Ctyﬁ ;:;,xah@y or two Re substituents taken together forma
nmet hyl ene or ethyle bridge; R6 is Hor nethyl; R7 is H Cl.4alkyl
unsubstituted or substituted with -OH, -SCH3, or -NH2; ally!; or

I log 23. 22
wher 3PB°5¥Ii§eﬁn@;’%Z“$éﬁ‘%%E&%2§%§* RABRORIcbiAhy ECQRA280herdH 8

6, 8-Di chl oro-4-(octa ro- pyrro 0[3 4-b] pyridin-6-yl)-benzo[ 4, 5] furo[
3, 2- d] pyr ith8-thich@owi- &m’taire;jro pyrrolo[3,4-b]pyridin-6-yl)-benzo[4,5]furo[3,2-

8- (Cj:hl or20 4|og§{rfn§8gré)9¥a}n r{el 4] di azepan- 1-yl) - benzo[ 4, 5] furo[ 3, 2-d] pyri
m di n-

g (3- Arr: no-aagzhhooj #ditisdbrorh)- 64 Biciepa-oro)- ez @], A fubd [BIB-db Brirdided-Ppyr i mi
in-2 am ne;
(R) -6, y é/ILﬁrBP‘B 4- (3-nmet hyl am no-pyrrolidin-1-yl)-benzo[4,5]furo[3,2

-d] pyr | m dlm@@(dnmmrohdm 1-y1}-6,8-dichloro-benzo[4,5]furo[3,2-d]pyrimidin-2-ylamine;

(R)-4- (3 ME(H)]% 8a Wcﬂ%rg DA %0| I Iylgmjl’n 1;1’1‘091%91 ? [yﬁ' b%%z&4%%furo%3% d?&r‘mrr[ldlgtl- n-

2-yl am ne;
8- Chl or 0- 441yldintHeazepan- 1-yl - benzo[ 4, 5] fur o[ 3, 2-d] pyri m di n- 2-yl am ne

8- Chl or o- 4-(Roétianyethyapyia-ayralid-hypiheaseld.SHUALS 2elpwbridinsd viamies, 2- d
1 pyri m di n-2ehptaal ma dlazepan 1-yl-benzo[4,5] furoch 2~ dépyrlmldm -2- ylamm

8- Chloro4(octah yrrol o[ 3,4 131 benzo 5]furo[3 2
- di pyri ni diyeb lgrod ﬂga dro pyndo[’1 2-a pyrazm -2- y!) benzo 4 ,O]furo[3 ]Dyrlmldm -2-
ylamine;

8-Chloro-4-(octahydro-pyrrolo[3,4-b]pyridin-6-yi)-benzo[4,5]furol3, 2-djpyrimidin-
2-ylamine;
8-Chloro-4-(4-methyl-[1,4]diazepan-1-yl)-benzol4,5}furo[3,2-d]pyrimidin-2-
ylamine;
(8,5)-8-Chloro-4-(2,5-diaza-bicyclo[2.2.1]hept-2-yl)-benzo[4,5]furo[3,2-
dipytimidin-2-ylamine;
8-Chtoro-4-(3-methylamino-pyrrolidin-1-yl)-benzo[4,5]furo[3,2-d]pyrimidin-2-
ylamine;
(S)-4-(3-Amino-piperidin-1-yl)-8-chloro-benzo[4,5]furo(3,2-d]pyrimidin-2-ytamine;
8-Chloro-4-(3-dimethylamino-pyrrolidin-1-yl)-benzo[4,5}furo[3,2-d]pyrimidin-2-
ylamine;

4-(3-Amino-pyrrolidin-1-yl)-8-chloro-benzo[4,5]furo[3,2-d]pyrimidin-2-ylamine;
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8- Chl oro-4- (4-nethyl -[1, 4] di azepan-1-y1) - benzo[ 4, 5] furo[ 3, 2-d] pyrimd

in-2- vyl

I(g S) - g gmg(rao 4- (2, 5-di aza-bicycl o[ 2. 2. 1] hept - 2-y1) - benzo[ 4, 5] furo[ 3

, 2- d] pyrimdin-2-yl anm ne;

?dﬂl_ or 0y4a§1§s@%ml@(s -RRtRYEIRAbIHBdnY W) - eRa Rl Sird (Y Qb driRitH-Byr i m

(S) - 4- (3- AVaTd0®i peri di n- 1-yl ) - 8- chl or o- benzo[ 4, 5] fur o[ 3, 2-d] pyri m di
2-yl

3-Chl or 0 43 R SRR P A LS BeR  HPA 4 pye

i mdin- 2 wleniheie;

4 (3 am o~ Ryslebhdadkamehhdin Bl SRR Beritbl4 6 Rl dto% HopidH. 8! -2

(S)-8-Chl owd:armn@;% met hyl am no- pyrrolidin-1-yl)-benzo[4,5]furo[3,2-d]p

di n- 2- i pe;
(R "s"oni orsoé‘ﬁ%?ﬁ%wwgﬁ%rw PAIPUPAT 2P Rt SO} PR o

yrim di n- 2-2-ylhmimene;

( R) 8- Bromy, % éﬁnwg;eéymﬁllg nzo 4 5 Lt 1312%}8yr1m;dm02[§]iéml furof 3, 2-d] py

rimdin-2-
8- Br ono- 4- ((R(Ma(hstdmm&fammbcdyimﬂdiahpw B&nz{L5yrd B opgfidhidd-Lutaning- d]
pyrim di n2-yl am ne;
4- (3- Anmi no-(BjrBKBH@rdr%(Bldme)th)b@mmfw,r@]uﬂluﬂeflBb@qzﬂ:ﬂawwmfﬁ,md]pyﬁmdmm ne
; (R)-4- (35 ?r@%hyl am no-pyrrolidin-1

-yl) - benzo[y ‘uro[ 3, 2-d] pyri m di n-2-yl am ne;

(R) - 8- Chl or(B}-4~(8-2ndnoeyhylidind 1Rg)-Hhiood-beihzn{4 5yl b argtihidh PuahBe2- d

di .
(Rl 5 AR T B gl Ry e BeRR e U BRI S AP B i
i n-2-yl am y&mine;

D)5 4 (L MEORERLEM S RAL6R gy dlord o ot 8 A SermR e Sfctoid fhchdn 4 PY
Chl or o- 4y(dm@xahydr o- pyrrol o[ 3, 4-ci pyrrol - 2-y1) - benzo[ 4, 5] furo[ 3, 2-d
m di n

|
a5 ARk Y oIS ainerigin 1 g ehlpgrhsrgei AR B IPEIS B2y FH T di
y

| am ne(3-Aminomethyl- -pyrrolidin-1-yl)-8-chloro-benzo[4,5]furo|3, 2—d]pyr1m|d|n -2-
- Am no nﬁél pyrrolidin-1-y1)-8-chl oro-benzo[ 4, 51furo[ 3, 2- d] pyri m

yl &

(3- AWR?@QMNhoaﬂ)ényﬂbyr%Eva %ﬂ))s— -ShishldRoReskebd, R hysaldh.-2- dl p
in-2- a)i/1llamne 6,8-Dchloro-4-0
Z

epad@Y$:- penzo[ 4, 5]furo[3 2-d] pyri m di n- 2-yl ani ne;
(2, %%%r@'ticpﬂ‘ﬁ]&%ge&arﬂ ?Bénz%[tiy%i}urgﬁnzafpyhm]ofln 503Larhm dlpyrim

ylamn

pyr
R) -
2-
(3

-2-
R) - 4-
yr mdi
1di a
S) - 4-
n-2-

o.mh*

[
8- Di chl orl8-%- «@,@H@@wcm [A@- fipepted-yI @ benZb{4, S)urbiSnz-dlpgribidieto[ 3, 2-d
] pyri m din- mlxéam ne;

(Cctahydro -pyrido[ 1, 2-a] pyrazin-2-yl)-benzo[4,5]furo[3, 2-d] pyrim di
2-y

8-

(

r
8-
lp

(
n-
4-
idin
(

(
6,
4-
n- | am ned,8- chh[oro 4-(3-dimethylamino-pyrrolidin-t-yl)- benzo{4,5]furo[3,2-d]pyrimidin-2-
6,

Di chI or én ngoctahydro-pyrido[1, 2-a] pyrazin-2-yl)-benzo[ 4, 5] furo[ 3
, 2- d] I'n-2-yl am ne;

(S[ S) - 6 g] &- @ﬂtaﬂy@;@lnpchﬁd Qi-apgrabinedrgl)-op22a24  blilve [, 2-2ipytiridierzzabding] f u
ro[ 3, 2- Y, m.ne; . :

(R 521w B e e e PRV 2RO A of 3, 2- o p
yrim di n- 2d)pyriandine-yiamine;

(S,8)-6,8-Dichloro-4-(2,5-diaza-bicyclo[2.2. 1]hept-2-yl)-benzo[4,5]furo[3,2-

dpyrimidin-2-ylamine;
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8- Fl uor o- 4- (hexahydr o- pyrrol o[ 1, 2- a] Pyrazi n-211) - benzo[ 4, 5] furo[ 3, 2-d
| pyri m di n2-yl am ne; ‘ o

%5 e ﬁ"l@?ﬁtﬁﬁ%ﬂﬁﬁé%&ﬁw 1o RYF i S sknb dir ARS8 B HIghL 2 2- d
(R) - 8- (3- Mptdmyih@m no-pyrrolidin-111)-9-oxa-1,5,7-triaza-fluoren-6-yla

m ne; , .

8- ( Cct ahy diBoFIgor SilepeYIBIRYIOIRl] A-4RYPF g YReF ol I PR Al T 8- 6

éy:B?g]rrge;Af 26%?%%&0 rrqlo[3,4-b ridin-6-yl ol.4, 5]t hi eno[ 3, 2
- - 4- - - i.di n-6- - z i

= dlpyrin g}lﬁ!ugtq,yw‘é-mq%éhl\iq-(iEméthyl-d\ﬁr)(/).lidi.n-S—yI)—bgngo[ép,g]?uro[?;,Q—Epr.rlmlcﬂné— ’

7- Br ono- 4- @A‘E—Hﬁ%?éﬁﬁéo' pyrrol o[ 3, 4-14yri di n-6-yl)-benzo[ 4, 5]t hi eno[ 3, 2-

d] pyri mdi n-2-yl am ne; . : o

(S) - 8- Br ondRE8(3-Methbiamine-Rrrgligit-otd-axar ] Py rgeadep NSy YRIMEMG[ 3, 2- d

pyrim di n2-y/} 0L 0&ir~_ : idin-6-y1-9-0xa- -triaza-fl -6-ylamine;

(R) - 8- Br om@/@%'ﬁlﬁg? gl Ry e - O S el 4 &1 ¢ bt amol 3, 2- |

i pyri m di nZ-Btemo-Agpctahydro-pyrrolo[3,4-blpyridin-6-yl)-benzo{4,5]thienof3,2-

(S, S)-8-Bropgn-4-(2,5-di aza-bi cycl o[ 2. 2. 1] hept - 2-y1) - benzo[ 4, 5] t hi eno|

3,2- d]pyr icﬁﬁ?m*@@:%@mm%; (S) 4 (3

Met hyl am no~pBymo¥i @tahidndyrroid]s 4 id]owiionei/)Henbeid 20l 2 enof 3, 2-

dboyrim di n;2-ylamne; .

(R) - 4- ( 3- N@W@ﬁwﬁ%yaw?a i di n-111)-7-tri fl uoronet hyl - benzo[ 4, 5] t hi e

no[ 3, 2- cl J(gy8iBriothci4-23-yieamiavainotiSriD)idiA-102)-befdops Blttesdf 2afigy@midin-

1] hept - 2- y?_-ll tI rifluoromethyl-benzo[4,5]thieno[3, 2-

d] pyrim di =290 % ne; o _

]( R)-7- B(rj _0lelﬂ‘}TS(@ljdﬂf&i-hl;(Bazﬁﬁtmar@Wd@rtcﬂidW‘llyly-&énﬂﬂﬂE% idnSBi2hdpnah@in- cl
pyri m di n2-yl am ne;

(S) - 7- Br on ¥2(2%vet hyl ani no- pyrrol i di n-1-y1) - benzo[ 4, 5] t hi eno[ 3, 2- cl

i pyrim di n2sy$p@iBaerino-4-(2,5-diaza-bicyclo[2.2.1jhept-2-yl)-benzo[4,5]thieno[3,2-

4- (Cct ahydr - pyrrol o[ 3, 4-b] pyri di n-6-yl } -trifluoronethyl -benzol[ 4, 5]

t hi eno[ 3, 2-dlaYByFinEylanivey| ani ne;

7- Chl or o- 4-(69at@hweingrpyhd-pl@diirt1 Bl Py trindbdntetid behed]2 BftHiehblapr-enol 3,

2- d] pyrimdin-2-yl am ne;

) - 7- Chl orBPYINp SN y3B&i no- pyrrol i di n-1-yl) - benzo[ 4, 5]t hi eno[ 3, 2-d

Y

(

] pyri m di n2rylsamiMethyiamino-pyrrolidin-1-y})-7-irifluoromethyl-benzo[4,5]thieno3,2-
(S)-7-Chl 03?14?6(3}37 et hyl am No- pyrr ol il yly- enzo[[4, El)] t hi [enO[ 3, 2-d
] pyrim di nZlpyrigaidife2-ylamine;
(

[
8

n<o

5 30 1y (@1 14 85 8 B ciblo0 822 31 Wl R o obeRR R b Bhéppizene

Chl or o- 4-qipyiraldyd? vlasyine;ol of 3, 4- Npyri di n- 6-y1) - benzo[ 4, 5] t hi eno[ 3, 2
). & Ol o 64 R Ig e pyrplde 1 bezofh oI PN, g
yrini di n2-ylp@Efee;
) 8- Chl 01y g 3G LR YIS bl 1 e S AL ST bR 2
SS) - 8- Chl @ryampine, 5- di aza- bi cycl o[ 2. 2. 1] hept-2-y1) - benzo[ 4, 5] t hi eno[
» 2= d] py i SHe B i WL BES, 4-bpyridin-6-yi)-7-trifluoromethyl-benzof4, 5]thienol3,2-
dlpyrimidin-2-ylamine;
7-Chloro-4-(octahydro-pyrrolo[3,4-b]pyridin-6-yl)-benzo[4,5]thieno[3,2-
d]pyrimidin-2-ylamine;
(R)-7-Chlorc-4-(3-methylamino-pyrrolidin-1-yl}-benzo[4,5]thieno[3,2-d]pyrimidin-
2-ylamine;
(S)-7-Chloro-4-(3-methylamino-pyrrolidin- 1-yl)-benzo[4,5]thieno[3,2-d]pyrimidin-
2-ylamine,
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8- Chl or o- 4- (hexahydro-pyrrol o[ 1, 2- a] pyrazi n-2-y1) - benzo[ 4, 5] furo[ 3, 2-
d] pyri m di n2-yl am ne;

8- Fl uor o- 4- (hexahydro pyrrol o[ 3, 4-Npyrrol -5-y1)-benzo[ 4, 51f uro[ 3, 2-d]
pyri m di n- 2-

(S)-8-cChl or@-él '('@ré@fﬁgﬁ et -Hiszpibieelolf A heptR-yhererapl, &Hjrfenadd.2; 2- d] pyr

imdin-2- yha 1rﬂ%1n é@eﬂﬁh@hl oro 4 (3

et hyl am no- éj%rro idin-1- benzo 4, 5] furo[ 3, 2-di pyri mdi n-2-
yl am ne; hioro-4-(octahy ro pyrrolo[3,4-b]pyridin-6-yi)-benzo[4,5]thieno(3, 2-

(S)-8- ChI ord) ﬁqrgiamnpg,@m;@én no- pi peri di n-1-yl)-benzo[ 4, 5] furo[ 3, 2-d] py
rimdin- Pam ne;

(S)- 8- chl or(&)@ Q@om *ﬂTﬁ AatEe MiBopivpeldiar ind tbgnzelbehzends Stdlpyranigin2- d]

pyrimdin-2

(R -8-Fl uoro 4 n'eth | am no- pyrrolidin-1-yl)-benzo[ 4, 51t hi eno[ 3, 2-d

] pyri mi di nZRH8 ﬁ@ 4(( n®thyraBirenn @ligin; 15yl ibarzolabliyienep 2-@pgrimidin-

] hept - 2-y1) p 4,5]thieno[3,2- d]pyrimdin-2-ylam ne;

4- (6- Am no-%- aza- bi cycl o[ 3. 1. 0] hex- 3-y1) - 8-chl oro-benzo[ 4, 51-furo[ 3, 2

Ed% pyr |(r2n di(8Z5)8- aﬁmomcl (2,5~ tljlazda blcyclo[z).2.18}he|:r:]tl—2—yl)—bte)enzo{4,[5]thie]n]9{3,2-[ 3. 2-d]
R) - 4- A nonet hy, rroli1din-1-yl)-8-chl oro-benzo[ 4,5]furo[ 3, 2-d] p

yrim din-2- @Mr@?ﬁj eéyigx‘

]8 Chl org 48(Oﬁléflflylih&awﬁfcpbﬁ[dﬁo[4214}9%@&@12 By panzdle BEolof3, 21dipirialidn2- d
pyrimdin am ne

(R R)- 8- cm?oya%we(z 5- di aza b| cycl o[ 2. 2. 1] hept - 2-y1) - benzo[ 4, 5] f ur o[ 3
, 2-d] pyri @-Eusro24-yHeah e 3. 3-fhre) 8-y -dTpyrimidin-2-

hydro pyrr% [394 b] pyri d| n 6- @{) bbg%nvzroM ﬁéﬁ%g?ﬁ]g{m@éﬁ]pynmidm2

idin-2-yla :

8- Chl or 0- 41§ pgicHyeLa I o[ 3, 2-

& oyt n§P§| amr@ (@&tﬁ?@hﬂﬁ@ﬁ/@eh&lﬁlﬁ ifbén R 5B RNZ el frimhdins

i no- pyrrol |Ylﬂr?ff’§:-y1) 9-trifluoronet hyI benzo[ 4, 5] f uro[ 3,2- *Om

di |
I(sI 8- 4y(gIrch Bt S elnyippine-pyrolidin-l-yienzols, Siurols 2. dovrimidingg, | o
3, 2- d] pyr MANIN®- 2- yl an ne
(S)°4- (3 ATsnO-tiLd-A-MrtiyebhinS-oBRHBRY s BRA LA sblos AlfoyiniliRy. 1 M d

in-2- ylam
(S)-4-(3- Ar)‘iarli@n@m per|d|n 1-y1)-9-trifluoronethyl-benzo[4,5]furo[3,2-d
lpyrimd i

(375 Al R e mipog it YA oA TR G PE iy
m di n- 2- ylyéamine;

S) - 4 (2 éﬁ) %F‘?&@mq @&Yr%%[y?a\n%n&%gﬁgl d'ir?ﬁ)ﬁl)ztiegn'zg [4 §] hienols, td?ﬁ’yrtmqg nzol 4

(
5 uro pyrim

(c ) - 8 ChIZ‘eyIamme( hexahydro-pyrrol of 3, 4-b] pyrrol -1-y1) - benzo[ 4, 5] furo
[3,

f

S
NA- (2- Al PSRy ITRE-ERP OF DR IRET N2 DA M) B0l 1esoiiy i mi i n
e-2,4- di arzm]mamidm-z-ylamine;
4-(6-Amino-3-aza-bicyclo[3.1.0]hex-3-yl)-8-chloro-benzo[4,5]furo[3,2-d]pyrimidin-
2-ylamineg;
(R)-4-(2-Aminomethyl-pyrrolidin-1-yl)-8-chloro-benzo[4,5]furo[3,2-d]pyrimidin-2-
ylamine;
8-Chloro-4-(hexahydro-pyrrolo[3,4-b]pyrrol-5-yl)-benzo[4,5]furo[3,2-d]pyrimidin-2-
ylamine;
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8- Chl oro-4- (3, 8-diaza-bicyclo[3.2.1]oct-3-yl)-benzo[ 4, 5] furo[ 3, 2-d] py

rimdin-2- ylamne; (S,S)-8,9-Di chloro-4-(2,5-diaza-bicyclo[2.2.1

] hept - 2-y1) -benzo[ 4, 5] furo[ 3, 2- d] pyri m di n-2-yl am ne;

(R) -8, 9-Di chl oro-4-(3-net hyl am no-pyrrolidin-1-yl)-benzo[ 4, 5]furo[3 2
- d] pyri mi di(RR)E-@hione4-(2 R)diszavbichaa(R- 21 08prByhyearmnsiipw3.ol i di n-

-yl)- benzo%,i@)/ f. cl.]pyrimdin-2- ylam ne;
(R -8-Meth ﬂ? ﬁ?'%%[ﬁé?’ﬁ Cam no- pyrrolidin-1-y1)-benzo[ 4, 5] furo[ 3, 2-d]
pyri m di n- 2R, R/)L&ﬁ?hlmeo 4-(octahydro-pyrrolo[3,4-b]pyridin-6-yl)-benzo[4, 5[]furo[3 2~

4- ( 3- Am nonet h etidin-1-y1l)-8-chl oro-benzo[ 4, 5]furol3 cl rim
d|§1 2- vyl aﬁ X“Hdln y!amne yl)- [ ] I'py

(cis)-8- mtsmmym(@ﬁ@w@rpwww%myﬁmﬁ d}Ippeh AN SHamnia 2 RenERlidino] T u
ro[ 3, 2- d] rlmd|n2ylam
(S, S) - 8- ChI?OF e[ 5- et hyl - 2 5- di aza- bi cycl of 2. 2. 1] hept - 2- y1) - benzo[ 4

, 5] fur of 3, 2rR)-8](BWWdtRAYIEinfio2 }cﬁhmnﬂﬁlgtrﬂ thyl-b 4,5]furo[3,2-
(S) 4-(3 Aﬁ‘l no- pi pe’;ﬂi( di n- p))f rrgt)hox]yuot;grrqzeo 4, %?%‘Ol[ﬂ O][uro cl]pyrim

di n-2- vyl aMipysmidin-2- yiamlne

(R) - 4- (3- Ars1g-4pi 3-BldAidloykiof3 2 RESR 28 HidihGh Ao Bl Bled. - 2yl am

ne;

I(R) 3- Chl oddny8midin ey ayireni no- pyrrolidin-1-yl)-9-oxa-1,5,7-triaza-flu
oren-6- yl ﬁg}sﬁ' 3_Amino-piperidin:1-y)-9-methoxy-benzol4 Slurof3, 2-dlovrimidin:2-

N4- Azet i di n- 3?’ réenf H%}f—pc?- Qiﬂ o?”c;-gbenzof%f, ET% Jr’o%%‘r, ?’c]db%}’r. M dine- 2,4-d
i am ne; ylaming,;

N4 Azetidi '('Sf’@(é‘ A%nﬁglp% ?d}?\ep§l?[9 hl?&c}crgrrng hyl- gen lol[tpg]%urml%dé Qﬁ:)ynmldldl am n

N4 (2- Am nglamtihg;l ) - 8- chl or o- benzo[ 4, 5] furo[ 3, 2-cl ] pyri m di ne- 2, 4-di am
i ne;

(S, 9 - 4- (2 BrHELRreerging’ ¥)-fhdiptlon-hayzokt MGG sz itn 25] £ ur of
3, 2- d] pyrlyram:lmaﬂ 2-yl am ne;

E)FIBS)Z d] ;‘?%%Sﬁlj’d@%@ rr%ﬁ)&;ﬁn b1]]|§’ rtrzoyl| tl%l%l)oromenﬁyl en o%eSH%J? [g 2§] fur
(cis)-248- Gﬂﬂyunﬁdlﬂ-zmam&i@ydro pyrrol o[ 3, 4-b] pyri di n-6-y1) - benzo[ 4, 5] f

3,2- d i m di n-2-

(55" o [ STl (bR BB by sou] HbpeDzalg EfLhRo 4, 51 f ur
g[g éhl o p}ﬂ[pyﬁ'lrﬁtﬂlﬂ-Zﬁylyﬂn&i@ o et h?ngl 1-yl) - be 5] f 3, 2-cl

21 8- norzor\g,T éf’ﬁrﬁﬁ% e@@?zﬁgﬁlo%’ N et Benzdid st Shitpyiisinals4 2~ €1 1 PY
2-[ 8- Chl ora;a%”(lélf met hyl - [1 4] cl i azepan- 1-y1l) - benzo[ 4, 5] furo[ 3, 2-d] pyr

i mdin-2- mng{l et hano
4- (3- Ani no @ro £2.9- dﬁz)a @CYS}'FP Brlolefdd]-aemgo(4: pIiure|22-dyyiridin & n- 2- y
| am ne; ylam

(R) - 9-Fl uoro- 4 (3 met hyl am no-pyrrolidin-1-y1)-benzo[ 4, 5] furo[ 3, 2-cl]
pyri mi di n- £5, Sgﬁaqrpwg!oro -4-(2,5-diaza-bicyclo[2.2.1]hept-2-yl)-benzo[4,5]furo[3,2-

(3 An1 noU%ﬁ;nikgh Q'ﬁéﬁ‘xﬂ*&e‘ 9-fl uoro-benzo[ 4,5]furo[ 3, 2-d] pyri mdin-2-y

m ne

) 4- (3- MER i, PAiTM e rapd(3-onetiay aminoyayyroBding i-yi)-benzmids b Hyrof b2 aimfimidin £ ur
[ 3, 2- d] pgrwé‘ﬂﬂ%n 2-yl am ne;
S) - 4- (3- Ami’no- pi peridin-1-yl)-8-trifluoronethyl-benzo[4,5]furo[ 3, 2-d
pyri m di n{fR)}-S-edndxyed-(3-methylamino-pyrrolidin-1-yl)-benzo[4,5]furo[3,2-d]pyrimidin-2-
S, S)- 4 (2,5 Aza bi cycl o[ 2. 2. 1] hept-2-y1)-8-trifluoronethyl-benzo[ 4
, 5] furo %r@]‘pyrlmdanylamne
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4- (3- Ami no-azetidin-1-y1)-8-trifluoromethyl-benzo[4,5]furo[ 3, 2-d] pyri
m di n-2- yl am ne;

(S)-4-(3-Am no-piperidin-1-y1)-8,9-difluoro-benzo[ 4, 5]furo[ 3, 2-d] pyri
m di n-2- vyl .

(R~ 5. o O Mo P I AT G-I a oS 0L SR B APl s, 2
-d] pyri m diyr#iyé,am ne;

Eg[ g) 24 812 63(? aﬁl?)mbelét’? %%%(ﬁ%—ﬁlyﬂ-ggﬂEEO%Bgnl 0-{£§,5 urof d H]%E/Rr-np Angol 4. 5] fu
4- (3- Am noye#@hédi n-1-yl )-8, 9-di fl uoro-benzo[ 4, 5] furo[ 3, 2-d] pyrimdin
-2-yl am ne;

R) - 9- Chl ok S 8- Methpnrioae e gpy e Be-RlpydinB-lshorclt Sif¥ralet-3, 2- d] P
S

yrimdin-2g Wriamnaez ylamme
) -4-(3- Am n08p R X
2-yl ani nés.S)-8-C [oro 4 (5 met yl-2,5-diaza-bicyclo[2.2.1

S, S)-9- Chld Wﬂd,gzz ﬁam,@za bi cycl o[ 2. 2. 1] hePt-2-y1) - benzo[ 4, 5] furo{3
, d} yr|m i n-2-ylam ne;

( - 9-chl or o- benzo§4 5]2f urof 3, %pyrl m di
(2

4-(3- Am no(ﬁkéﬁ3xﬁmﬂnqq&qﬂm thil) Srioebeny-6pazdd Hlive[B2-2ImFipyding-di n- 2-y
(

(
n- hept-2-yl) benzo 4 ,5]furo[3,2-
| am ne;

R)-7- I\/bthg ﬂ '(3- met hyl ani no-pyrrolidin-1-yl)-benzo[ 4, 5]t hi eno[ 3, 2-
d] pyri midi ;ﬁR)gdr»)(Bal;mme—pyrrolldm -1-yh)-benzo[4,5lurol3,2-d]pyrimidin-2-ylamine;

(S)- 7- Vet hg?%z/Bﬁr(léro[@wmeﬂ{pié}ﬂnmb%rﬂ dqu 1%)19%%% 1956,?%!’?42% fﬂoren 8—”0[ 3,2

d] pyri m di
(S)-244- (3-y¥§rmnln©, Pi peridi n-1-y1l)-8-chl oro-benzo[ 4, 51f uro[ 3, 2-di pylliml
din-2- vyl arr'q4

o3 e B SOt chororhenz B SISl 2 UPYIFig 343 mi di

-2-yl ami nOII\EtAcmmn -3-9h8-chlvas-hecad, B]ma’o[a(zamapﬁcarbéa 4s@ibitrend; her eof .

004 cho O B oy ER Bt ot SRR G RS = ©

RAONR3R4 Wi(8[8) aln(ma@thc}fm [212l Bh&thRE ) Bmdthodyotenza (4 erpem of
Formula (1) V\lner el% BL and R2 are each independently H Cl, F,
met hyl , et X or CF3; R5is H nethoxy, d, F, or CF3;

(cis) -4- (Hexahydro pyrro[o[3,4—b]pyrrol—5—yl)—8-meth0xy-benzo[4,5]furo{3,2-
dipyrimidin-2-ylamine;
(cis)-2-{8-Chloro-4-(octahydro-pyrrolo[3,4-blpyridin-6-yl)-benzol4,5]furo(3,2-
d]pyrimidin-2-ylamino]-ethanal;
(S,8)-2-[8-Chloro-4-(2,5-diaza-bicyclo]2.2.1]hept-2-yl)-benzo{4,5]furol3,2-
d]pyrimidin-2-ylamino]-ethanol;
2-[8-Chloro-4-(3-methylamino-pyrrolidin-1-yl)-benzo[4,5]furo[3,2-d]pyrimidin-2-
ylamino]-ethanol;
2-[8-Chloro-4-(4-methyl-[1,4]diazepan-1-yl}-benzo[4,5}furo[3,2-d]pyrimidin-2-
ylamino]-ethanot;
4-(3-Amino-azetidin-1-yl)-8-chloro-benzo[4,5]furo[3,2-d]pyrimidin-2-ylamine;
(R)-9-Fluoro-4-(3-methylamino-pyrrolidin-1-yl)-benzo[4,5]furof3,2-d]pyrimidin-2-
ylamine; 7
4-(3-Amino-azetidin-1-yl}-9-fluoro-benzo[4,5]furo[3,2-dlpyrimidin-2-ylamine;
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Ais CRa; where R is Hor CI; with the proviso that at |east two of
R, RR, R5, and Fe are H X is 0; -N(R3)R4 is one of the noieties:
where g is O or 1; R3 and R4 are taken together or separately as

defined by (R2-(SINnéte IHFrﬁ‘n& %I"h ORB-HrifSGHoh R pd Rd are
each |ndepen|csilen(tl I—ﬁ b a kyl ,J}gndneach S@sﬁ%gﬁftﬁﬁgg@ S

met hyl or ﬂwfﬂédlﬁcﬁm*ﬁml%nts t aken together forma methyl ene or
eyl ene, bSR3, iRl T e Gl stk s0mpsfish 0
A met hod act®fideng to claim?24, further conprising reacting a
A e e Sy e S R
accordi ng td}pwlrﬁﬁm%ﬁl,ammﬁrel n the corrpound of fornmula (XX |s
nccor di ng CoCERATE ZE ot P RSB e Bl g®
formul a ( Xly@min@HCI
(S)-4-(3-Amino-piperidin-1-y1)-8,9-difluoro-benzo[4,5liuro[3,2-d]pyrimidin-2-
ylamine;
(R)-8,9-Difluoro-4-(3-methylamino-pyrrolidin-1-yl)}-benzo[4 ,5]furo[3,2-d]pyrimidin-
2-ylamine;
(S,8)-4-(2,5-Diaza-bicyclo[2.2.1]hept-2-y1)-8,9-difluoro-benza(4,5]furo[3,2-
d]pyrimidin-2-ylamine;
4-(3-Amino-azetidin-1-y1)-8,9-difluoro-benzo(4,5furo[3,2-d]pyrimidin-2-ylamine;
(R)—9—Chloro—4—(3-methy!amino-pyrrolidin—1~yl)-benzo[4,5}furo[3,2—d]pyrimidin—2-
ylamine;
(S)-4-(3-Amino-piperidin-1-y1)-9-chloro-benzo[4,5]furof3,2-d]pyrim idin-2-ylamine;
(S,S)~9—Chloro-4-(2,5-diaza-b‘icyclo[Q.2.1]hept—2—yl)-benzo[4,5]furo[3,2-
dlpyrimidin-2-ylamine;
4-(3-Amino-azetidin-1-yl)-9-chloro-benzo[4,5]furo[3,2-d]pyrimidin-2-ylamine;
(R)-7-Methoxy-4-(3-methylamino-pyrrolidin-1-yl)-benzo{4,5]thieno(3,2-
d]pyrimidin-2-ylamine,
(S)-7-Methoxy-4-(3-methylamino-pyrrolidin-1-yl)-benzof4, 5]thieno[3,2-
d]pyrimidin-2-ylamine;
(S)-2-[4-(3-Amino-piperidin-1 ~y!)-8—chloro—benzo[4,5]furo[3,2—d]pyrimidin—2-
ylamino]-ethanol;
2-[4-(3-Amino-azetidin-1-y1)-8-chloro-benzo[4,5]furo{3,2-d]pyrimidin-2-ylam ino}-

ethanol;

and pharmaceutically acceptable salts thereof.
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N=( N(XIX) R5CICl in the presence of a copper(l) catalyst to forma
conpound of forrmula (XX). 28. A method according to claim 27,
wherein the conpound of fornmula (XX) is

2,4,8-trichl oro-benzol 4, SE(_f uro[ 3, 2-d] pyri mdine. 29.A nethod
accordi ng24 o A aistha@kof ha mn@rcmn@mcgofn@mw@(lbng 2,4,5, 6-

tetrachl oropyrimdine with a boronic acid of formula (XVIII), or a
protected derivative thereof: RS RIB(OH)2 (XVIIlI) OHin the presence
of a palladiumcatalyst, to forma conmpbund of formula (Xl X). 30,A
met hod according to claim 29, whereln t heRboronic acid of fornula

(XVI1l), or a protected derlvqtl f@‘Fé IS
5- chl or o- 2- met hoxy- pheny! bor dhi 0)
@ y
2 X ’N’

R A
RS

or a pharmaceutically acceptable salt thereof, comprising reacting a compound of

formula (Xi1):
cl
RP =
R’ N (XI)

| SN/

20 NRR?
with an amine of formula HN(R®)R to form a compound of Formula (1), wherein
R' and R? are each independently H, Cl, F, methyl, ethyl, methoxy, NO,, or CF3;
R® is H, methoxy, Cl, F, or CFa;
Ais CR%

where R® is H or Cl;

with the proviso that at least two of R', R?, R®, and R® are H:
Xis O
-N(R*)R? is one of the moieties:

\
Rb
Rd/N\/\N \/C %
c . Rd/
Ty

(R%)0-2

D ¢ Qj ‘”‘Q’ * o e

g"wa_\N -é-N/—\N :{N/\ H\lr;l N'Rd
\ﬂ : \_Q; k_/NﬁRd; or R Ja :

where gisQor 1;
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R® and R* are taken together or separately as defined by the structure of each
one of said moieties;
Rb, R® and R are each independently H or C+.aalkyl; and
each R® substitutuent is methy! or two R® substituents taken together form a
methylene or ethylene bridge;

R%is H or methyl;

R™is H; Cr.4alkyl unsubstituted or substituted with ~OH, ~SCHa, or —NHoa; allyl; or
cyclopropyl.

25. A method according to claim 24, further comprising reacting a compound
of formula (XX):

. Cl
R N__<

\ =
R2-SNF O Cl
with an amine of formula HN(R*R* to form a compound of formula (Xit).

26. A method according to claim 25, wherein the compound of formula (XX) is
2,4,8-trichloro-benzo[4 5furo[3,2-d)pyrimidine.

27. A method according to claim 24, further comprising reacting a compound
of formula (XIX):
OH N:<CE
R? NN (XIX)
rR' R’ w
in the presence of a copper(!) catalyst to form a compound of formula (XX).

28. A method according to claim 27, wherein the compound of formula (XX) is
2,4,8-trichloro-benzo[4,5)furof3,2-d]pyrimidine.
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29. A method according to claim 24, further comprising reacting 2,4,5,6-
tetrachloropyrimidine with a boronic acid of formula (XV111), or a protected

derivative thereof:

RS

R B(OH),
) (XVID
R OH

in the presence of a palladium catalyst, to form a compound of formuta (XIX).

30. A method according to claim 29, wherein the boronic acid of formula
(XVIIN, or a protected derivative thereof, is 5-chloro-2-methoxy-phenylboronic

acid.
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