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WD 2007/ 100990 PCT/ US2007/ 062329
OCTAHYDRO- PYRROL(( 3, 4- B] PYRROLE DERI VATI VES BACKGROUND
W@R00THEOODINVENTI ON 5 Thi s application clains tPEr/US2007/062329

benefit of U S. Provisional Patent Application No.

60/ 776,509, filed February 24, 2006, which is herein

i ncorporated b reference in its entiret

Tech -HRRROL RIS 4-BIP YRR E DE-;Rl ATIVES

oct ahydr o- pyrrol o[ 3, 4-b] pyrrol e conpounds,

conposi tions conpr|3|nﬁ such cogﬁounds articul ar

salts and polBAfitE Be@EokHE MVEMNIJONyr  maki ng t he

compounds, salts, and pol ynorphs, and nethods of

treating conditions and di sorders using such conpounds

a‘fﬁblls(zmmmstlcbm OMns ﬂ‘&e Pesefiti gitll.8n Podviiehat Ratchiedpphidatign
t am ne i | - known npdul at or of . neurona

No. 69&?.6#% fig F?%’@{V Phuf00G. yyaich &t hefedt IFPHROTRECEDY or s
orted in the literature, typically
referér?@%g?r e??th%Qas hi stam ne-1, histam ne-2, histam ne-3,
and hi stam ne-4. The cl ass of 20 hi stam ne receptor

Knon_n t he hi stam ne-3 receptor (al so sonetines
-—@ﬁﬂl—é@ﬁTeCh_ ' “the histanmine H3 receptor or the H3 receptor)
| $hBehIeRH rbritdd ﬁyoé!aﬁfﬂi ﬁrol@%%—%ﬂﬂy@ﬂﬁé‘béﬁip%nh@

the central nervous sys t am ne-
compnatﬂeps @ﬂmM@TfQ sigth qzﬂmﬂwamﬂ @@nm!aarysaﬂsaﬁmtm@vmr@hs)n

therec(ﬂ! 3?3@351?(1 %ﬂﬁé Xlﬁq hg%ﬁgﬂgé& a'é\% ?fgr? poﬁ%%r%ﬁg %ﬁ& methods

of tre&@@y Eaid@tidMean@ URas@erefusheys OdH @(blﬁ?lﬁbtfh@é and _obipwsitions.
central nervous system and peripheral nervous system

and al so in peripheral organs such as the
Descgg@ﬂ{8gﬁéﬁﬁ%3ngéhﬁﬂﬁgi.. Hi stam ne H3 |igands have
to nodul ate the rel ease of
hHidtamimeis alaeikinoan medalatm of, neacehyilachiolty. nat leastfour
other neurotransmitters, The eX|s ence

WpeSrc&aéﬁ@me EEPitTEinave fesh) .egﬁsadﬂ% he lltﬁr%r%:gﬂup%é b igéerred
to as g%t'ér%rrea'ﬂslg%{amae e 'h?sft‘ér?urfé:@' aﬂug Mﬁ&é}nm@.mhpgwgssofof

I'sease indicate the uti i Sstam ne ands
histarhme rteheptar &abwards bk !'dstaeraae:% rEsepton aaismbmﬁémm called the
h for ecti

the d | ap. . of
histarpu BooRlay i dne Meacoai g driered 1 Bl At o)

neurolhshisdiant heHRrtRs ABRRIs dsRifgene cloning to H3 -1
WO 2007/ 100990 PCT/ US2007/ 062329 receptor drugs”

I\Hharféstae\'rﬂ@%s(HD} egepiarosaetingt phaosacalogically pharacteziged on

Arr an - 7 .an
nistarfireRdE neive 1dfhind iNafice it B92 857 (a8l She MRtARIRER:
recepht® is MWe () te@Riate Bhe erbase 6ALRAOGbIransmitters in the central nervous
system and peripheral nervous system, and also in peripheral organs such as the

gastrointestinal fract. Histamine Hj ligands have been shown to be able to
modulate the release of histamine, dopamine, serotonin, acetyicholine, and other
neurotransmitters. The existence of H; receptors and their established roie in
modulating neurotransmitter release activity in animal models of disease indicate
the utility of histamine Hj ligands for the treatment of disease. This has motivated
a search for, and the development of, selective Hs receptor agonists and

antagonists ((Leurs, et al., "The histamine Hj receptor: From gene cloning to Ha
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The activity of histamne H3 receptors can be nodified
or regulated by the 5 adm nistration of histam ne H3
WO e@epewso | i gands. The |igands can denonstrat ePCT/US2007/062329
ant agoni st, inverse agonist, or partial agoni st
recep&ﬁtdrM?Q'YNaE@é RV Brud) mécmleg,e(ma veseplor-920aneaang, et
ked to conditions and disorders related to the

al. Naeiis Bar- 11ﬁe1%(11398§95[t%ﬁ§|35\¢oT'01”ﬂ@rW "Taoglistoryel Ha
Receﬁt'&ﬁ.é? F‘%tqsﬁggwwuéglu 318 obesity, and al so
peripher an

mc ac t|e such those
| Tike lackdity of Iastaimuaelrb; randatahd. eagbe ‘madified bs reditiaiedughthe

var i ous ¢ | asses frat
adminigieiianet 'H%'@G“ﬁ?ﬂ?ée% tP(/ 9@/”‘2‘&“@ e '9@”%&@%@0”3”‘5‘@
antaggﬁ%?fzh%r%b afgag)npﬁ Oy Wlé%dr}lél"%gwst?oﬁﬁpé% hlstamme Hs

emonstrati acti receptors at can be
receptare drapertseadinkiedtto cphehttmas eundi disbrdecnsiatietlitornke osefral

nerVOR R RS F P LTS CogES 8 oA o PRGLF, oo sses,

obes:@abhﬁgd?sc?Feﬁpﬂerbg%id gyé’ncgf’m@@l‘iﬁf\ﬂf i, Such &R ARBIVEIDRA Ri3thma

and aH@mghjmtjpy Ntbpugi:g varlgq@y%asges of compounds demonstrating Hj

recepfiraipadialing aboivh) SRS Y il pebendRfl b il Aiyonal

Compbuh@ﬂi Héﬁto@lsfm waatyeat tR8 HxoeoeBopoihgresn bedhcorporated
(3aR, 6aR) - 5- et hyl hexah

into ph@wacp@;twpgcqmgpgypp%pseful for thr}e/rapeutlc methods.
1(2H) -yl ]-1, 1' - bi phenyl - 4-yl } pyri dazi n- 3( 2H) - one.
FIGURE 3 is a powder X-ray diffraction pattern of a
hydr ochl or BR¢EF DEES(éRiFPI'W]MGF PEEYDRAPHINGS

ﬁF@JF‘g R Rpwiey X2y dHirastian peY RrT b ) Patale maanyate
Form QNPSOIX Ell\ %544 3§R%a‘?@@ﬁﬁt%éﬁ%@d{éﬁﬂ%ibm%}r%n
i

art ra
2HR2¢T 4,1 p(}:ﬂmlﬁyﬁéﬂ)}pgﬂui@z;hﬂ Eld)(ahgzdr opyr rol o[ 3, 4- b] pyrrol

FHEREL <2 opeianel A iz tipt plEd 862 bpRbatR s idyarate

Form @Bdl?ﬁﬁ#gh OFZQHOR%WG&#@ @%dﬁﬁh@%@d ropyrro!o[33 A- b]%yrro!—
hexahyd ropyrrol o

2H)b\db§/r1r—£5iphiﬁmm yi}pym(iaz;n %Ebh@ﬁ?l 4-yl }Ypyri da2| n- 3( 2H) -

s R 5 e D) DA o

tnhenqﬁmm pmw@pﬁ of 2:(2"-|(6a RIBEH 1OAAAAYIRGTAMBREPYIH OBRS29
particul arly, octahydro-pyrrol 0[3 4-b] pyrrol e

b]pyrr@éﬁ (ZJ‘éX‘VHréST “ipheny-4-Werpdada-3(@H)psenul a (1) Rae Rid
LFI@I&E"ZE%%OV\B%P er%y%iﬁractlon pattern of an anhydrous tartrate

polymorph of 2-{4'-[(3aR,6aR)-5-methylhexahydropyrrolo[3,4-b]pyrrol-1(2H)-yl]-
1,1"-biphenyl-4-yl}pyridazin-3(2H)-one.

FIGURE 5 is a powder X-ray diffraction pattern of an anhydrous
hydrochloride polymorph of 2-{4'-[(3aR,6aR)-5-methylhexahydropyrrolo[3,4-
blpyrrol-1(2H)-yi]-1,1'-biphenyl-4-yl}pyridazin-3(2H)-one.

SUMMARY OF THE INVENTION

The invention is directed to octahydro-pyrrolo[3,4-b]pyrrole derivatives and,
2.
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W NRR3a R2b Rea NR2r Rl (I) 5 or a
phar maceutically acceptable salt, ester, am de,
w@e@dneryoo or radi oactive isotopic formthereoPCT/US2007/062329

wherein R1 is al kyl, C3-C5 cycloal kyl, or (C3-C5

more ¥Elc@E iy brrapyax-p yr@l@% Kpyiza, deﬂ@@tlvé@ﬁhaﬁﬁg aedmpound
each is’independently ydrogen met hyl , or

of formulaofmet hyl ; R3a R3b, Rao and R3d are each
|ndependently hydrogen, al kyl, fluoroalkyl,
f1uoroal koxy, al koxy, thig@al koxy, halogen, or nitrite,
wth the 10 proviso t enfo@e |8, 41or e of R3a, Rib,
Rao, and R3d are alkyl, 31e st one of R3a,
Rib, Rrc, and R 3d g f| aI kyI f 1 uor oal koxy,
al koxy, t hi oal korgr~hal egdn, BY nitrite: L1is a
bond, oxygen, sul Ew, Car Bhyl , al kyl ene,
al kyl car bonyl , ' 2 C( N- Gal kyl ) -, NR4,
-C(=0) NR4-, or ---NRENC(=O)-; L2 is a bond, oxygen,
sul fur, carbonyl, al®lene, alkylcarbonyl,
al kyl am no, -C(:N- Cal kyl)-, NR5, -C(=0) NR5-, 15 or
- NR5C( =0) - Q/' i s ar yI c(j/)cl oal kyl, cycl oal kenyl ,

| k
or a pREHTRERI 1y 26554 2t ef’na%é%s&f@ﬁﬁég of SR
iSotopRERiTm Best @ﬁ@ﬁaam R*hy@!@g@g-gg cgéliahyl, angCpORy ded

cycioa&hﬂbrng%vb% ?H% i @nﬂd’ﬁ parhisigdegendently hydrogen,
eth\{?he ﬁ’lﬁﬁSHe‘t@ﬁ" Rmﬁmﬁé’c' é’ﬁ‘c? 0, Go0DY dBEgﬁ&é‘ﬂ&@P@&ﬁaaén

nventi 'cONPOSI i RS’ CAN
alkyl, flnoration dherealhbky) alkcm% tiidalkbxy, halogerg ntr inttrile, with the

proviscl Baf HERD B G B0ENEt B2 B des ped Bs S ik Lnetlgast one
of R gated Loy F:St ﬁ”ﬁfb‘?@élﬂ ﬂ%l‘o\é'lﬁoé(gvéiﬂoﬁgdtporﬂnﬁxg (?logen or

¢onpounds o e |nven fon can
nitrilepintlisad bond -ﬁyWZﬁﬂfUrl@@@@ﬁylPﬁIkMﬂﬁﬁO@ﬂWﬁﬁin alkylamino,

=Ny TR ETa MR lor TG SR issS6eR, S,

carbofyl, didER, a@ﬂzar%r@t,‘-&lk%h‘ri@o, BEN-Oalkyl)-, NR®, -C(=0) NR?®-,
or -NR°C(=0)-; Cy' is aryl, cycloalkyl, cycloalkenyl, heteroaryl, or heterocycle;

Cy? is aryl, cycloalkyl, cycloalkenyl, heteroaryl or heterocycle; R* and R® at each
occurrence is hydrogen or aikyl; and provided that Cy? is not

RQ{i ;1"
R2¢ N R2e
R2b
R227 Ny R
R

Another aspect of the invention relates to pharmaceutical compositions
comprising compounds of the invention. Such compositions can be administered
in accordance with a method of the invention, typically as part of a therapeutic
regimen for treatment or prevention of conditions and disorders related to Hj
receptor activity.

In addition, compounds of the invention can have the formula (ll) and also
-3
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2c NRte R3b R2b R3a Rea NR2P R1 (Il1) 5 or a
phar maceutically acceptable salt, ester, am de,
w@e@dneryoo or radi ol abell ed form thereof, wherRBCHURDOT/862329

al kyl, C3-C5 cycl oal kyl, or (C3-C5 cycl oal kyl) et hyl ;
demoR@@ateFQbablleﬁﬂnoﬂEI@te Rideammied3 Refepg@cdutialteg. Compounds of

[ ndependentl drogen, nethyl, or fluoronethyl; R3a,
formuig @1) hrye thas U US® each are independently hydrogen,

al kyl', fluoroal kyl, fluggoal koxy, al koxy, thioal koxy,

hal ogen, or nitrile, ‘é\ét thq(p %wso that when one io

or nore of R3a, ng ~ are al kyl, then at

| east one of R3a, b, and R3d is fluoroal kyl,

f I uor oal koxy, akkoxy,Nipifoal®Kbxy, hal ogen, or nitrile;

L' is a bond, o s@&*f ur, carbonyl, alkyl ene,

al kyl car bonyl al kvl aming, C( N- Qal kyI) NR4,

-C(=0 NR4-, or RRR (= R4 is hydrogen or al kyl;

Cyl is aryl, cycloall®/l, cycloal kenyl, heteroaryl, or

heterocycle; Zis a substituent R6 or a group 15

represented by -L3-Cy3; R6 is hydrogen, acyl, acyl oxy,

al kynyl, al koxy, aIkoxyaKbey, al koxyal kyl ,

ora pﬁﬁbﬁ?%%@[g%ﬁg%hc%ﬁ@% lf]g%&?r Q@hﬁ&@{fé@% racﬁblé%%ﬁed form

there@wwm@ratﬁ)w| ig@alley, | Ca-Ck |cy@IbQdeK@K Cgmlwaldﬁﬁw)methyl Rza R2,

R, RaF R, R é‘éﬁ"%grnedﬁﬁégéﬁé%qﬁw MR k%r'aw)%%%ﬁ%?c%%ethw
a ©
R, R3€'§/R )gﬁgu fﬁr%h %g? onyl, Qéfqﬁ%ﬁ% robel?i1 iiﬁ?’@g?g'[b%&}fy"

fluoroalkoxl patkoxy, th |6@km@3hédpg¢ﬁ,, oMiidirile, W|EB( tlr@) pridRso, that when one

or mq?a%pg' ReE AT e SN ALY 585 Bl (T mERasY ong Y 05 HISAY, and
;s%&ﬁﬁoaﬁg smﬂﬁsmoapeawaﬁfRﬁﬁ@ﬁ&&gyhawgéQQ9nmumézfag%wﬁond

am ne,;
oxygepy, sulfde dattatyl, @le;le@e rﬂikylearbwmyizalkxdamoe%ﬁ( N-Oalkyl)-, NR?,

S2007/2623 R2c N R2
- GAREE RIREERE R hidRorbaiaol G4 ety phogald
cyc;oémémdh@ffer@@we@tr heRdr¥cy@meUr & & RUbSRUERCRDPEPE Rt Vi ty.

The nethod is, useful for treatin or preventing
represeef thyorls-Gyid Riils bydengsns ecv aeyloxy, faikaryb calory.,

aikox{@g@& @@&yﬁﬁy@rﬂ%ygﬁrb%% Paél?o&?z@ﬁﬁééé&%yﬁﬂ%nyl alkyl,
alkylcatthaygi aikylfuifoirid, salkynyl, amido, carboxy, cyano, cycloalkyl,
fluoroalkoxy, haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto,
nitro, alkylthio, amino, NHR?, NR'R®, -N(R")C(=0)R?, -C(=O)NR'R?, or
N(R)SO,(R'); L3 is a bond, oxygen, sulfur, carbonyl, alkylene, alkylcarbonyl,
alkylamino, -C{=N-Oalkyl)-, NR"', -C(=0) NR''-, or -NR"'C(=0)-;Cy* is aryl,
cycloalkyl, cycloalkeny!, heteroaryl, or heterocycle; R, R%, R®, R™®, and R"" at
each occurrence are independently hydrogen, Cy.4 alkyl, C3-C4 cycloalkyl, or a
(C3-C4 cycloalkylamine; provided that Cy® is not
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attention-deficit hyperactivity disorder, bipolar

di sorder, cognitive dysfunction, cognitive deficits
WO poopaguebi at ri ¢ di sorders, deficits of menory, PABEUR01/662329

of learning, denentia, cutaneous carcinoma, drug

abuse, diabetes, type |kadiabetes, depression,

epi |l epsy, gastrointestinak Psor ders i nfl ammati on,
insulin resistance i oR&yAdrome | et I ag, medul lary
thyroi d carci noma, nela N Meni ere's disease,

nmet abol i ¢ syndrone, m hg& iF21 ve i npairnent,

m grai ne, nood and attentiqgn alteration, notion
SI ckness, narcol epsy, neurogenic inflammation,

[ :
Par ﬁbh%{@ﬁr ggégszigé@e ﬁ%%ﬁ r%(lgééjs'ot\?;)gér fjr%rthocﬂ) gi‘ Qelectlvely

modutatimgzidplecepior actzoegnl Tha m@thbd ;] tnsefoffos ¢ﬂwa2inghm:emﬂe&entmg
sei zur es, ic 15 shock, S}{nd onme X, Tourette's

condi&%ﬁa%ﬁwlw@w. rglsited iRy Hs recapten @s%@.ﬂgn ingpagmmals. Such

condifihd LAY i drYerst dﬁ&uH@W hr%rg%‘?ge%l Qéthtrﬁe?a%]lll'e@c‘?ﬁmms
preventing conditions and i sorders relat

attentamndemzbhnwmadluﬂhys:bmidea biptlat digotdert begribve dasfunction,

counifi Elgis Easy B gt el Hpa ey of firthpdp dSia hping
demefig @Mﬁh@@ﬂlé:céﬁ%mdfhé'&ﬁg SHHGR, diRpsRs, AR Vathbdles,
asthma, allergic rhinitis 20 and obeS|ty Accordlngly

deprashione @mb@mwdgaatﬁ@lm@aﬁw@tﬂlﬁpfﬂﬁsmﬂammatWemat»dm rggistance

syndrbi it B3 BaFr APl fron 8 hEoBnet MRl Bsbine

metabdlitesitiidedme et @B ghivedtipairalsit| Rigrainar rreeludnd attention
conposi tions. Radiol abelled fornms of conpounds of

alterafign nifosiof SjckogRs LRATERGPPYIPUrageRIB AINIEERE, ofeditye
obsels eGP BEEE 54, EA RS UAE Sl g VB >

syndrdireeg 3ekizogh camiali dagmn‘ts;eamfsoﬁs 'y sdiazepmrelnm a@izuvesiBeptic
receptor actjvit for exanple in nedical |m

ng.
shoclysryed pRPei dioireye’s SMBQFW%WE‘@HQ tqr}qigs ?@Btdb??égefﬁg More
Pa“'cﬁpd’?w&dﬁ*ﬁ%@ﬁ%%ﬁﬁﬂﬁﬁm% dr (eveRfitn bBRAIBAS 8L
dlsorcﬂest réladad cadifioms afid divcst ensi reRtéBio t’nee(pnmrsé nearmlist dystem

B bR B bB RESTD PL EreetE gl i
peripR&EERY B9steni® abiifes! SichithSsS PRBRZACA e@cchlﬁﬁeailergic rhinitis

I nvent1 oh possess at | east one at om of
and gbesity r Aaceningly,ithe camsiundsspe campesitend @bﬁh\em@ntlon are
and

usefl 25 5 Mitige R K s LR RS o b B Y bR aisease.

l W@ﬂhﬁ@theﬁ‘ @ép@dt&ffﬁh@ irh&Pdion Télgtemﬁlc@ébeﬂleﬁ%ﬁa?hﬁc@ﬁtlcal
particul ar sal ts and pol ynorphs of certain

comp@@ﬁpaamﬂ’saddﬁ abﬁléed ior@stal sampoupes of fermua ik sentheoprevided
as co@&%itlo%‘s'}g tﬁé‘ﬂ] rrgSﬁf@% &Fﬁuhns?ér%Ba} a%%ﬁ‘é%'&e%fﬂ?%‘é{ od of

nv en 1 on SO re

the m@ﬁmwtqpmalnatormeewhg oredHgnoemg cmndw‘cm@afdnsbamrs
prepari ng the conpounds, salts, and pol y

relataqoci 156APIE AETHTY. fweem@@umge l%ﬁﬁs@gm dﬁ@re particutarly,
posﬁr%ﬂ%iﬁ%ﬁ%o%%ﬁ%%ds%ﬂﬁ@ RO M n)élQe TREL G hBBical

r treating or preve
Imagmgnn{ PETOsitruh emitting tomography), wherein the Iocahzat[on of

histamine Hj receptors, and the extent to which these receptors are occupied by

5
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di sorders by adm nistering the conpounds,
radi ol abel l ed forns of the conpounds, particular

W@ 2000800990 cert ai n conpounds, particul arly pol ypror/pxon662329
certain conpounds, and conpositions containing such

ligands2lchB belRpdt¥rRnBAS .In &M us@aﬁieoérﬂﬁﬁburﬁﬂjs bOthesn@ntidiepossess
compounds are further described herein. 15 DETAILED

at leapRIERRPM ORa@ESTtHEM-ERNVENG rafoispignaselpgieddformerGs  F, 0,

anc 55" G g Yo G BBTRAPREHA D6y e veat
for sPERL Rirhegingefopwxamite (€1 m Hfhhéhnv@ﬁionsa‘i@b l’tﬂé’@sﬁo@aﬁ@lar
an al kyl grou as. defi ned herein, ppended to the

salts ppg @ﬁtymﬁfpeé QF SPTAP; C&rw@uﬂd@u@‘ﬁhe lr&\sﬁ*ﬁf@ﬁ;ﬂs Webap, as

compfiSiibRE o bisFidand BRICEREE: i HEnEXRATBLAR ofinBENbs, <alts, and
poEyngzgﬁljln_sii 'rfftbé theritlf)mabml odsles tdxmnqtﬂumh s, thami'elmtemmllzttgds in
e term"a oxy" as,use er el n neans a .

Procegses T PSP HECHBPEIRGS, SABAARONBIOTRGS Agsdiked herein.
m?h@% dﬁBbe&YmEBﬁ;%ﬂQc?&g ?f%etﬂe%‘o%ﬁo ndsbBrocesges for

Representative exanples o Xy i ncl'ude,
makingpthel dampachdso mabedsffco‘ﬁgeatingrmp:revmtmqora:htmbns and

diso rc;iies O?)&gcgﬁilp%z%ﬁrﬁr ¥ %}fﬁ‘é&&l}i{i&% ?g‘ébfaﬁ%g?@ i%?‘?}%ﬁ{ t%'encorrrnep?cpu nds,
pamcg@mts@ltabmeiftéaﬁrao%nmu& earthengly povmprieorddnain, 3,

5, or car bons, and cont ai ni ng at | east one
vomp@an@erﬂmﬂmmﬁoab@m somleiing skepFeksmalimomhsxangl es of

rad |0I%B5I?e9/ %ornlr"gcclfgﬁg C?ﬁiﬁouﬂgg 28 ﬁ‘urltﬁc%p&e%@[){)& h%f' f! nyI

4- pentenyl 5- hexenyl, 2- heptenyl

2- et hyl - I-hepten |, and -6 WO 2007/.100990

PCT/ US20 R 1S 2EEDESCRIEIAON OTHEHE INYENT Ny as

used herein nmeans an al kyl group, as defined herein,

appended to the parent nol ecul ar noiety through an
Defindiopas T eatngm Representative exanpl es of al koxy

clude, but are d to, t hox 5 et hoxy,
DESHEL, formS, AN DEBRGTICRT AU e ghe
foliomi?ﬁbjdgﬁm%r?%%s dhsild£hBlowal koxyal koxy" as used herein
a

ns an koxy group, as defined herein, appended to
t be pame hmwh‘ba@ueedahermm meertstama%k groophes d&lﬁhed;nerein

e R R S ORI T
hereit, eR‘eFPégé??Eé/tW éb@fﬁple&cﬁ%ﬁ?t"iﬁ@!hﬁ@xb’ut gre'ﬁ?it mﬁﬁﬁé@ltthoébfetyl 1-

0 net hoxgmet oxy. The term "al koxyal kyl" as used

oxopieeykili-agieeiby iroacmarﬂgyl grexghutyls agefli-axepertidr ei n,
aﬁ’ﬁgﬁgrgﬁg tgilcg)gzg RULY hé‘%‘ne%lelaﬁ[s aﬁoéc?/ ﬁrétﬂvr, %lé%fﬂ@d herein,

appended to the parent molecular moiety through an oxygen atom.
Representative examples of acyloxy include, but are not limited to, acetyloxy,
propionyloxy, and isobutyryloxy.

The term "alkenyl" as used herein means a straight or branched chain
hydrocarbon containing from 2 to 10 carbons, and preferably 2, 3, 4, 5, or 6
carbons, and containing at least one carbon-carbon double bond. Representative
examples of alkenyl include, but are not limited to, ethenyl, 2-propenyl, 2-methyl-

2-propenyl, 3-butenyl, 4-pentenyl, 5-hexenyl, 2-heptenyl, 2-methyl-1-heptenyl, and
-6-
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defined herein, Representative exanples of al koxyal kyl
i nclude, but are not Ilimted to, tert-butoxynethyl,
w@zwhmwy(et hyl , 2-nmet hoxyet hyl, and net hoxynet PgI/US287/062329
The term "al koxycar bonyl " as used herein neans an
3-dec@hfdoxy group, as defined herein, appended to the
parent nol ecul ar noiety through a carbonyl group,

dBne et Talkeiy asrigscckeiRinmeans exaatior asoep, as defined hersin,

oppe A ESIGE PR ORELI T B T b b

Reprdsentatatexsyssiedonglkoxy TrhSMd@IHMt ‘e Koxyralbd enyhéthasy,
used herein nmeans an al koxy group, as 20 defi ned

ethoxyeRTEPAXY ey PEHRXY, b@t%eteﬁawﬁw RSNEYaKAransbhfoxy.
tPR U, aaﬂ?é&bfa g"g %@d he??EqﬁEé ?onﬁcﬁéyﬁgcrp B2 efined

Representative ex es of oxysu
hereirgrappeatied o the pdrdm mcrfed:lhav(mwtfr thmpligh erimme,remlkcﬁ)ozrgfbup as

_and pro | fon The term "al k ed rein
definciger . SEPESGRIGE BrERESar Bhax !L% @%SH? are ot
Efmlte&%‘t’féﬁrﬁu’?c%(fnﬁ@cﬂbiyt?e% I-EJ‘RQ AR oxPstoRy &Rl ably

25 6 Representative
methaxyamshesy.of al kyl include, but are not |inited to,

gﬁltgh%qm ka5 Bee pe g RS an BikBsY Broup. as defined

hereir %g;?)@ﬂﬂ&h to BROPSRINY mol8cin8xdoiety treliBM ekl group, as
© |methyl peﬁtyl 2,3- di neth"}I ? tg P

definast b@ﬁm Represepltativerrkamples pf aiktphﬁafk)élrlﬁ@ludﬂkwteafé ot

imite 28 B RhEPY, S- OB BB o LA By R ORE Ry ity

a'mmserm mmm@mm E’V@s uee«ahpi@s nmanal éwbkkogy gmﬂm@e
but are not limte - CH2-, CHCH3)t 2)
deflneddpﬁemappeeﬁ@mw@par%m@{z@ﬂ@w faﬁagh a carbonyi

gmuPr‘naans an al %ﬂﬁ R -FQ’gergtgﬂv Ineé‘e@'ﬂ;’%%a%&@%&ﬁ@but

are nrHCﬁfﬂlt&mmeﬂﬁdﬁ,ﬂﬁirb(bmﬂ eethoxypbonid dand tarbeuireayeartbonyl.
gecul a |et [ ou h g NH group. Representative
gi Aiere " >815|!<' P%\ A8 USREINGIRIN BeeNsPR XY 9TRYP P
t
defingherelfE pEeRlA d 1S DI Mec S0RORRY URELER 3 &yl group.
as defimanh bemin.aRepresardate amrdpﬁasméa!koayﬁetf@wncapifemare not

it o SRS Sl T Ly BT A2
alrky k& oARW? ok ek %rmh%eéﬁ@a Rehight 'o'f"bfr@rﬂzﬁe@l Cham

met hyl car bonyl, ethyl carbonyl, isopropyl carbon
hydrogaghospsardainipgriyen w10 cadon atems, znd prefierably 1, 2 3,4,5,0r

6 cartgfie i ieaSrizy v Bralti e BEARM R0 R R e B

methyTDEROM nasrofimi, &oypidpyhwebutsl, Sebibumy] isornu, teaasbudefr-pestyl,
her ei n. Represent ative exanpl es of al kyl sul f onyl
isopentybIng@eenbiitn- Beéyln%tmehhwmemld Zt%d'nh%tf‘lﬁ‘}i)l@ﬁm f%ﬁyl and

dlmetﬁg@éh@glr{ ﬂ?éy' nl8&yi %rr%m@, %Y}intégfe%yi as used herein,

group, as ‘de
The term "alkylene" means a divalent group derived from a straight or

branched chain hydrocarbon of from 1 to 10 carbon atoms. Representative
examples of alkylene include, but are not limited to, -CHy-, -CH(CH3)-, -C(CHj3),-,
~CHCHg~, -CHaCH2CHp-, -CH2CH2CHLCH»-, and -CH,CH{CH3)CH,-.

The term "alkylamino" as used herein means an alkyl group, as defined
-7-
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herei n, appended to the parent nol ecul ar noiety

through a sul fur atom 15 Representative exanpl es of
wW@RkMyledw® i ncl ude, but are not limted, methyPCHUS2007/062329

ethylthio, tert-butylthio, and hexylthio. The term

herein, agpendked t6$he!paEEM @hidiEOuIBRAdetq thloUghth NG anched
chai n hydr ocarbon group containing from?2 to

Represgantiyest aaples ff afisytansinginglude, @Jt afe n%ﬂmsteéat@bons

e JAHAEE AR, Kol OATkrals SALAGGARGCT, L1 bord

NOhe lténmh t‘@ﬁylt;arboal@ﬂtad wgBd herdin WI@QDW&Y‘ alkg- droopyay tefined
3- but ynyl , pent ynyl d 1-butyny The ter m ‘am do"

herelrasar:w@é@eﬁé@éh@] PRESTNENSlRCAT ﬁ@'@twﬂﬂaﬂugnﬁ@w pyl group, as

Ao e AR SR P RRATIEE o Bl RAr SN AT Al ot ot

Iimiteﬁ%&mrmemmbwimmmﬁ)m isoprapylicadiargg, n-prapyiraeborotl, and
25 limted to, am nocarbonyl, nethylam nocarbonyl,
the likg net hyl am nocar bonyl, and et hyl net hyl am nocar bonyl .

T‘Tfﬁett@frnm’aiﬁﬂ’sﬁl@onﬁsaéi%é’d RBF&th PndBiaNsn alkyt @H%p%g Wefined
The term "aryl,"” "as used herein, means phenyl

hereimi appendeddo jie parerd noelpeyler rrwuetwﬂynougmias@ﬁ‘cuw grwmﬂyl

aefingghnofns (bpte 2R R RS af Byriondtaioe, Bt dea

nm:te@ftotrh@tﬁylmhymdryﬁiylémﬁoﬁw ached to the parent
nol ecul ar nmoiety thr ou%h any avail abl e carbon atom

cohe éerrﬁ@dalwltmo na$ HeepRersin, MerRy anriky asew -1 defined

herelﬁ?,@ﬁélggﬁggg tﬁ%ﬁﬁﬁé&ﬁgﬁéﬂgé{ﬁ@f X’loaétg r;q‘?:@h &prﬂ'rq%:rﬁm
Repr@bdwaﬂvm‘@mmﬂab@ﬁﬁlkylthi@dnei&dwﬂnmyr&ﬂ@lﬁﬂ&d methyithlo,

CT/ US2007/ 062329 t r ahydr onapht hal enyl . The
ethylthm, ¢Eputylt Blcylanidé"edi’r(ﬁhpacene or phenant hr ene,

]?*urgégén‘n? "ngﬂ% MES %geél ‘Ple?elﬁlrfﬁéﬁ@ib&éha dhit B &Y Eyeﬁdft@dacrﬁé'm

to a enyl, o |cyc I Cc ar ed t
hydroaaﬂhnngﬂoup‘ﬁwtaamngyfod)mdz @10 ramoatatamsednd prefeeipalent 4,

| t b t i ned
or 5 G a2 BINTG ISR SRErrraban LTS RENSs of
Repré§érﬁé’tﬁd @xeﬁﬁ%l'es Iof 'ﬁr%yn?ﬁhh'@l%e But ardr ﬁot”fﬁ‘iitéd 1'6' b8styleyl, 1-

azul enyl , droant'hiacenyl, fluorenyl, and tetra
PFOPWHQ@M@@MHW Bft&ﬁyﬂlyl pentyaybemdat-biynst. t he aryl

g s. of _this invention.are substituted,wth
DT BPESER At s MR rEabl AR bl qikVlarino, or
dzatkﬁm’ﬂﬁid @ﬂeb@ﬁta%)ﬁe&@%@@@%‘bébé@ ehassadr moigttievbh a carbonyl
al ky | ko al koxyal koxy, al koxyal kyl

QFOUFhIaI)édiQféQﬁmﬂﬁ?llﬂ &Qprasfz@t@vanampéﬁwX@@mlaﬁwde bl?l/q(qne not
imitof 5 ORE i e B SP et BAE iy, ano

ethylhatry@irkipogarbomlybal kyl |, haI ogen, hydroxy,
hydroxyal kyl , mercapto, nitro, alkylthio, -NR7RS,
hw@)re 23y Ias usesphieloeaRs @) M MICRPS02( R1) ,

T o
aryl. dhglbicyohd aRll is maphthyi, a phenyl fused to a cycloalkyl, or a phenyl fused
to a cycloalkenyl. The bicyclic aryl of the invention must be attached to the parent
molecular moiety through any available carbon atom contained within the phenyl
ring. Representative examples of the bicyclic aryl include, but are not limited to,

dihydroindenyl, indenyl, naphthyl, dihydronaphthalenyl, and
.8-
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15 selected fromthe group Cl.4 alkyl, C3-C4
cycl oal kyl, and aryl. Were the aryl group is a

WO b@ngthoogr oup, the nunber of substituents is OPCIWPSRNT/062329
3, 4, or 5. Wiere the aryl group is a bicyclic aryl,

tetrahgbﬁm%%ﬁ’ﬂ%e@,ﬂ Twstibydierdrsl ik ainthratend or hedanthrerf, a7,
or 9. Wiere the aryl group is a tricyclic aryl, the

bicyclisuamykiuset te guaclaalieft & bicyclic anyl fused te a ayc‘lgafk%nvhor B,

‘CVCl%r‘?/g" fLégng%aéﬁ%ﬁ | ne%'tﬁté}?}eﬂ“ arfiSs Hﬁﬁgré&?{fgﬂét[a@r@pa Cent

moledidrafdiety tHTouEH ¥nY kbhighatem ad)rwainegrwmimn eaghemﬂ mngd
herei n. Representative exanpl es of I al kyl de
Repraggniaive sxamplesiof HiEyelc a%élﬁaqulwée gtwﬁrﬁrﬁé\qﬁ

azuieﬁgpaﬂw o‘?;{e‘é’@rgceng Pﬁu&r%hmz g?@ tQQQH¥droﬁﬁeH éH%)i e| n

m "car as used
h&heicarboraatonss aﬂmrdargirgmpps Ohéhis @rveantion ane sLtbstttumileth

o e B T RSB BB et
from aéy Zénhg@g&/t”)ﬂken B aH&RY, Bl%ﬁ’#/é]k@%ﬂ%%«ﬁ( yafidM, %ﬂ}%@carbonyi

e par ent ecular noi ety t hrou a
alkoxyimimy, allgmxyspifonylcallgl, abcylasupomadt alkylsiferylt akyn oam!do

e e

hydro&y Chydrokylk Cﬁfeb@ubtogmqupamgmlal NRIRT, SNFHTRS)R:@rtﬂ)nyI -
ons. . | es of, cycloalk |nclu & cyclopropyl

b
SOzNgl%%)l(Eg ndN{ ReR Lwh@wn el 1anddycapshisgependently

se'ec%é%c%%%%%@@%oﬁééi Cratiyy Ferabylpakil gnpi sl dgd R is
selecyicharg thy drowRChemligh, cn}pC@ eptlabikiyh@ntiram. 3Mherdthe aryl
GroURGiy B GIOUPEGS PliReT 6 BRGNS tad: dobehifsrb ihere
the a@Fgrb%@s%l: Qi S hBRBePOPURLSRABIRILONY S10M 3,607,

ons nta 'ng 1 or car on- carbon’ doub
8, or Bonthere the Evhgplugsisa tricydlicoayk éng nuniedr wd substituents is 0, 1,

ycl o I, cycl obutenyl, cycl opentenyl,
2,3, % 60%:9% HS/%S cycl oheptentyl, and cycl ooctenyl. Each

Offhfa her aél?/ﬁd?kﬁt 85%s84 hehsn W&é@ﬁéﬂf&l’yl grrm‘ﬁy CdsQi’éfl?@eﬂYrﬂereln,

groups of invention Is substitute
apperzd@imsihuetnmrentsmmmremzenoihra@gm an adiil @f@up aal d@émﬁ

nereify KBRRSAEVE B AR Ry D ARG Mehe] pOCEET AN o1
benz! Z—)ﬂh@HM@W'andaimbM@WI rop¥i.do, carboxy, cyano,

a kyl fl uoroalkox fornyl, hal oal koxy,

0
h%haaem ‘carhanyly s, UWMW meaye BofEPkyIroURer capt o,

02351\'1% r--ga,.@%ygg %&1 N?@MNW%@QQ@” RL, R,

RThedsfin F"dﬁhrﬂf'@sdﬁédi@‘ehemans aHGN gesup, attached fo the
‘cycl oal kyl carbonyl " as used herein neans a cycl oal kyl
Pare"ém@BCWéiEmol%tyd@fqlh%‘dhﬁ&aé‘?q{’ appended to the parent

MR EGH A" B phnb P YRR o &r8IHRBY hs a —CN group appended to

the parent molecular moiety through a phenyl group, including, but not limited to,
4-cyanophenyl, 3-cyanophenyl, and 2-cyanophenyl.

The term "cycloalkyl" as used herein means a saturated cyclic hydrocarbon
group containing from 3 to 8 carbons. Examples of cycloalkyl include cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl. C3-Cs cycloalkyl in
-O-
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group, as defined herein. Representative exanples of
cycl oal kyl carbonyl include, but are not limted to,

W@ ywropepyl car bonyl, cycl opentyl carbonyl, PCT/US2007/062329
cycl ohexyl carbonyl, and cyct oheptyl carbonyl. The term

particuiay fafead #va §5Méted2§rcﬁ§ RydiRea/dh GRAPSCONtEMFgORbHN to 5

group, as 20 defin herein, appended to the parent
carbons) fet aK@mplﬁnCéﬂ@Dt"Crm/dn@@‘WMl ayd cgfﬁleggntyl as defined

A S S S e R s

contaigye] PeeNd 1o sviahydns, @yﬁﬂiahﬁiﬁgw BrER ba#b.onamuibon doubEe bonds
Céﬁ‘st ohep&al nmet hyl . (C3-C5 cycl gal kyl ) al kyl rr
Examplgstofciye Ikasybingiude W%"GP%‘F\%F @Q‘Plﬂtény‘h%‘i' BRIMBEN,

fr ar bons, for exanple,
CyCIO%’%I%g gg{?ﬁw%&%y R@Eg?&?dénﬂd cycl opentyl ngended
t Batthef t?w@J!‘bomdtmaIcmthemye&wikylrmmygmmkerqdi gydupgrafube

invenfarnisSiRheam O it ara bl s SREET A A bR
aikengfaﬂ(m&%k&%lmtyeé%ﬁgalﬁ:g' ﬁﬂd}x rBHHEyQ!koRMH:H@en

epresent ati ve e [es o I'am no i ncl ude,
alkoxyauifoayle aliot, a8kyltaronyldatigisutfomgt Alkyaw aoyido, carboxy, cyano,

CVC|O%{S§F ﬁl,ylél’%% ﬁ{)m)a h%'ﬁjé?‘h%/%y a%al,hyll g"al%%emgggr%rel n

hydroﬁ?éll%?l rrlércankt@ b6 MMitrb ] atRyIedd KINR'RES (NRERE)Batbeingl, n8anN(R®)
0 | east one Atuoro group, . appended to the par ent
(R )mdeMRa}S@nﬁRe )ywharedugR' 43 ng?ﬂd@roafﬁ defineghergéy

e S8t EIRG nBml SR P SR o e R Bigetio grove. as

defingdd Bei2ii, dppentied tb the phiamt hestetdixt motktl tiwaughet darbonyl
trifluoronet hyl , pentafl uoroethyl, a

group; gsfdefigpadergn. Repsesentaiive ﬁ&@ﬁ@kﬁ%fwoéikweoﬂw%wd@
but STl Sinftted £28L cla&ﬁgplc%%w,ocg}eﬁ;penw@%ﬂgﬁd to the

paren Sedl ety an al' koxy” group, as
cyclofgetyicwtonylcard nyriabppi@fmmcmwve exanpl es of

£ THS e sIgRIRGRIRYE s oifsersts M TERPF BaBGiRaiYbgRUP. as
deflnetﬁgﬁ%nn%ﬁ\#,olérﬂl?%ﬁb@)@f fth@ggre%t fnclecdibt Hd&?@%@%ﬁbno%lgﬂ graup.

as used herein neans .
as defihed herein Repossentativenbxaoplesad cllysi@alhymﬂeyl N $utiare not

imiteghec oiPpayae A g o Ry g A
cycgoﬁ@mm%tﬂyzt O(c%ttes w@élkylmkﬁwbamomarebﬁeré s auakurated cyclic

ned herein. Representative exanpl es of
hvdrq@artm gr@w qonéainig, fremt3 terecadons| fariexampl®, cyclopropyl,

evlofill 4RPTSERRE A6P AT BRYen AN Bizpiigy molgty farapon =

alkyl ®upl n nmeans at | east one hal ogen, as defined herein,

gl)_ ended to the parent nolecul ar noiety throug r]

B;qte@'ﬁ o@gikylammo“ as used herein means two independent alkyi

groups, as defined herein, appended to the parent molecular moiety through a
nitrogen atom. Representative examples of dialkylamino include, but are not
limited to, dimethylamino, diethylamino, ethylmethylamino, and butylmethylamino.

The term "fluoro" as used herein means -F.

The term "fluoroalkyl" as used herein means at least one fluoro group,

appended to the parent molecular moiety through an alkyl group, as defined
-10-
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as defined herein. Representative exanpl es of

hal oal kyl include, but are not Ilimted to,
webkdoonenyed hyl , 2-fluoroethyl, trifluoronethyl, PCT/US2007/062329
pent af | uoroet hyl, and 2- chl oro-3-fluoropentyl,. 20

hereirl NRebRISENTtRESH@ENNES of laSroddeMintRIc, but BeS esslirhited to,
non-aromatic cyclic gr ouﬁ&lt hat contain at | east one
fluorometeyl odifloatomeiyb iduaro et ratioturoctivb aiwhne.2,2-
e ar tic cyclic groups that contain at |east one
trmuo%‘%ﬂﬁoat om exanples of non- aromatic heterocyclic

gT RY RSP M'lUIRDalRbRYTEdd Gsdibheredt s atrleadtwniehftioro group,
defined below Heterocyclic rié}gs are connected to
appendssl todhemarapl eelachlar sepieinthieALan atkoxy Tarbas defyiRd
o vely | vl i .
nerei; REPKEP R rh ek SR IEARBISH IRUBEOTNAATE st Nieg to
fluorosidtieotygdifaidrasietieony, triferdreetoagy péntafluormgtmeay, abd 2,2,2-
.. connected to the parent nol ecul ar noiety though a
trifluciRetp@Pen at om  Additional |y, the heterocycles may be
Eﬁ‘ﬁé%‘ﬁn ?@{ﬁg?yta%qﬂe%-ha-;@% nBaAL aNele)Pd¥lp, as_used

ereln, S to an aronmatic rlng contalnln% 30 one
oT hevern Heslet orthateydn depesatenerejn swapst@dBf.rlond F.
ni.frqgen,, axygen,, and [fur. Such .ings.c
oHBOSE e RaR, A pred el e der o e, as
definé‘@ﬁ@iéi’rﬂréﬂperdd%&o@E@Eﬁﬁﬁmﬁ@diéﬁﬁbﬁnﬁ@a yRBiORiGh ATDAIREKY, &S
moiety, or to L' or L2, wherein L' and L2 and L3 are
definetbheresn Represaniative(exareples of halaahuwdrclide b Warediot

.- 0 PCT/ 0 ' n atom
imitedti, ¥ EpGRRG R AT LR ppd PR HuoBeRBRET T 0T o
heherean Yhalbbkgl" asasadsestelmemeans at éfast ohe Hadogem, as
~ 6-nmenbered aromatic rings containing at |east onﬁ
defingbherabat annandgs jedor Rarspt serleeylag m %tmthﬁqusfagaéh@f yl group,
an : b [
o5 ao P ML B SR RIS B KRS ot
limitedto f chiorométhelg 2l uarostby!, tiflunaymetnt apentatheroethiyhvaand 2-

nitrogen atons and one oxygen atom or may contain
chlorgndefIusropeR!Yhi t r ogen atons and one sul fur atom or may

c L 0 . t1g) f Al
o heriofn CRECRIKIRT, 45,050 RErdRy RS 18 rorAe it ol
g
groupisothds commiraat leastatriesbétproathan. eNonerbematid hetergeysigs age non-

o A BT e
aromBBERBfREcydIiBYraBys 60RdaforAAte hbWlocydéLareofurther tefined

nltrogen aFOUB, or may contain one or two nltrqgen
belovat bieteranyclisrringsargawnaeeied todhe payerignelaculas roisly thigigh a

nitrogen at . f I ]
carbef o8] o Ban F it e Bhetl P s o iR 2,
bival&itHiRbderP Brohaling dlfedisiie dgesttadhonentatied [eteangyclixige may

atom The 5- or 6- nmenbered heteroaryl, i connect ed

be canpestasl {9themarem raelecHiar WiéiWhPH%@g‘Hmlélg?“ éBon at om
AR 6RAECRIIN OB AL Betblrfuie monoeyel o
The term “"heteroaryl”, as used herein, refers to an aromatic ring containing
one or more heteroatoms independently selected from nitrogen, oxygen, and
sulfur. Such rings can be monocyclic or bicyclic as further described herein.
Heteroaryl! rings are connected to the parent molecular moiety, or to L'or L2,

wherein L' and L? and L® are defined in formula (1) or (I1), through a carbon or
11-
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exanpl es of 5- to 6-nenbered heteroaryl rings include,
but are not limted to, fury], imdazolyl,
WO s@zaewby| , isothiazolyl, oxazolyl, pyrazinyl PCT/US2007/062329
pyrazol yl, pyridazinyl, 20 pyridinyl, pyrimdinyl,
n,tmggw&ﬂ@—hyl tetrazolyl, thiadiazolyl, thiadiazolonyl,
t hi adi azi nonyl , oxadl azol yl, oxadl azol onyl
oazh@‘tqﬂwancmwocwhq: hetargaryl'tofi ‘Engr 6- memgr@@heteroaryi ring”,
as us%@lhgﬁ?qﬁla,i r%@r rg ?ﬁ% Mg}‘nﬁt?é’r Hda%h%g)ﬁn g?%@’(ﬁﬂﬂﬁ at ié’%q one

heteréﬁoﬂmdﬁpﬁf@@éiﬁd/ dulegtet If@dﬂﬁlt&rgmr xolxygaénl nsgad sLafIr u§ be 5-
herein, refers to an 8-

10-,
memt!ﬁ*’@?dl”lgcc%alﬁﬁ dwardosblg W%@Jéh@ WF%“W %&@ﬂ&ﬂet 0
{
three Bt 8% roddif ol oy CERITBREEF St itbgehl bR PBhe
oxygen dtoagem.mayl hantlalrc@rmb b twdn ettergear atbrsf anchene suiéut atom, or
maybe attached to the parent, npl ecul et ro
may GlaIa e e BL R T ata R arogu i Aam dii & Red bered

ring c%faﬂ?é(j’g/ﬁg?@ dBebRNSEHI, oF bﬁ@matt?@l@r et rﬂbhﬁ%r&% ARg ey

i ¢ heteroaryl rings include ind o%/
contabenz dohbiert;dndsamtmerhiz@faug arhan therrirarisi spbsti uted with an oxo
zi m dazol

aroupy EVELRLORRF 6 By Moot Coiay R sPfoMdyhree or four

nitrogeRQAOMBObE My, coitthil %@l dritwlo, nitragen @kehi By .one oxygen atom,
phthala2|nyl pteridinyl, purinyl, naphthyridinyl,
or mayi GangRinmye, oqtmoemtjpgeegatqms @nga?ﬁgq guifur atorn, or may contain

one og; ‘t\?/o |tpc§é£ér Pat gﬁbﬁ%@l}h%fu{@t %grﬁ; /c?dégggor\’f hin 878 or two

nutrog@ﬁﬂtbﬁ%@ﬂ 66222 0xyddat eivoar Yhe & oups niémbéred eterdargris
whet her rmnoc¥cl ic or bi %cl ic, are substituted wth

conneffad iy e PaiendpralefiRT Poiip ShoHab SVGATRPTS B1RER PF 88Kt s

o L R

examlésma‘}ﬁ -t ifemeat bevegt hretdroapl ringk kydlude | Hut lacanbbliplted $o,
e B B P oy SR o,
pynduh?l‘ ?grtnlﬁ’émylhﬁwggﬂ tet?‘é’iﬂggthladwﬁétﬂxﬂﬂédﬁék@!oﬁ%gﬂﬁﬁ@ @zmonyi

0XO0 R8) car bony|

oxadianoly}, ma@basolz:(nawyad Mzmwhlth@zowbttbleoulr yiamyi,strlaaqaly ,
tri ogyl de Fteria %’I r|n . qbstltuted with 0, 1,
riazowyl, Byn @zmo&y PYEHBRY: AU e Q %PQWI ic heteroaryl or 8-

t ghdderB"HRYER }%témérylc of %-&b%»)theﬁnﬂeféd@&ycﬂrceheteroaryl

substituted with O, 2, 3, 4, 5, 8, or 9
ring”, asbeadc rrieins refiess ta aaﬁw 9-, §Pouds. @T?Q"HEGF\W&Q biswclimy
aromgﬁ%ﬁés %&?i Cqﬁegfgrt RS BRthEhgtoE%r&thQ ‘?ﬁﬁrl%yt‘}ée% e?:ﬁaced with

used "herei

at led3ebAE Geysroatadh saldetary ThimcoXyelear egiiia and ﬁh&)gmn o“Et}e: biogclic
heterocycle is a 3, 4, 5

7 b d
hetergand &f engveRtaremeybe AioRae R ieoRFTet Elsurauah gicp through
any a@?ki%@%%r%ﬁ%ﬁnz gr GRtIYEnCRABH é&ﬁtﬁ%eﬁfw%m bhe ﬁ@@r?aérgt h&g.

ring contains et er oat om se
Représaitatieegioplesadisiyetic lhlgterbaqrt ﬂhlgambltﬁie ifldelyh- benzothlenyl

nenbered ring, contai bl e bon and
beﬂza%@?xlwda%&vihﬁsezmna%ﬁ aB@ g’? 3%?’12%%\%9% group
benz6RBHISSINIb&hzHsoMABRE qiind| Wﬁ/t,QSodlflnc?Ifnyl, quinazolinyl,
quinoxalinyl, phthalazinyl, pteridinyl, purinyl, naphthyridinyl, cinnolinyl, thieno[2,3-

dlimidazole, 1,5-dihydro-benzo[b}[1,4]diazepin-2-on-yl, and pyrrolopyrimidinyl.
-12-
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menbered ring may contain zero, one, or two double

bonds provided that the ring, 20 when taken together
WawRam1e098ubst i t uent, does not tautonerize w t hPEI/US2007/062329

substituent to forman aromatic ring. The nonocyclic

hﬂb?ér@ﬁ%ﬁb?odp% @ﬂﬂ@@ﬁ\ﬁeﬁ‘ﬁloﬁ'\omﬁ\@ﬁlé}%@ﬁﬁcycﬂ@lo?ﬁkﬂyéfc are

noi ety t'hifough any carbon at om or ané ni t rogen at om
substiigledavitie Hysviogehnor @mi@rmﬂvf@@;b@tlﬁmtedmt rsubyttﬂuents

noer SRR TRESC BHEU TN ARy BorucRe e AR Gy

alkox@dikyli gike¥lcarBbagic BRkBYimide 3alRExybumsAy biky!, alkylcarbonyl
% j’/ di oxo%,anyl ?1 3- d%’t hi ol anylw 1, 3v‘dl t f\{l amyI Y

aikylwi-fpaﬂz alkyliyip, alkimyiaa6lideicaypoxy. Cyana aeinaliag fluoroalkoxy,

form\)rr;f?agc%%?tﬁwy:h%'lﬂt;(ya dﬁ%gg@&%ﬂ&éﬂ& (yﬁ?&sggaﬂla)l drh??@apto nitro, oxo,

~NR7m§sqmm7Fﬁwarbmmf-®@2fu (RY) (R'BJ, I@e;gam(ila?/)sod@na | IMthWclac
, razol i1 ny pyrazol 1 din rrolin
heter%%fi of 5-d@rn§1memEfz femasvfa'mﬂs af%’t%{bﬁém%q?ﬂ’ﬂ Grlyi2, 3. 4,

or5 s'i.lﬁbﬁ‘t%b ol [Bi’&%h lﬁ)élleﬁﬁjél t.’hdt})nlﬂ _mehiled8bidV¥lic heteroaryl

[ azo din
rings ﬁardsdbsi)tummmmﬁpﬁ phdl, |£h)‘5| (¥ hBDmmEB phbstitnentsulHadas)gry!

t hi opyr an and trithianyl,. The bicyclic heterocycle
grouqssoféﬁéﬂ;h\g%sglgplrgay]ggé}rg% %%‘Hé%e o a phenyl group,
aTRBREMY Chéterdt§icRy %yﬁé@@m@' b9 uded YietaA! r'ﬁ)ébns a

monocyclic heterocycle fused to a cycl oal ken

monasyelsclyeteracyiets @rr@@wlcbc hetssacyde. aTh&:BﬂQMDCX’OUIY%Q@GJ@Wb s a

3.4, B gbr rioRbeep e pERRETE A beBCh e BelGREor Mftependenty

selectdd Rewl tBE gif@u@bbﬁnélbfrﬁgl@ﬁoaw aelarsbomh@taomran rr%l‘yibered ring
nitrogen atomcontained wwthin the nonoc

contaig Ehetgrepem R@\@ﬁ@ﬂefﬁ@ratthmr@waﬁgn@gtlrw ob CMHQS The 5-

memfEE R EoRainsierd S onldouBIEbRR ablBrbChud By thies
heter@at@nmsmdueawmlthe Bréuglomisting efo@nixlcér{ar anyihe 6. ort-

2, 3-di hydr o-1 - benzot hi eny - dro-1 Hind %/
memigdring e qo@f@'aﬁ?m S ﬁérfwwpub*ﬁ@nﬁﬂ&rp@mﬁattha the ring,

whenﬁ%ﬁi g‘g&h&s\mﬂlﬁ aldifpsti ul\é‘?\?td Rotse vart&% \?gﬂﬁ % SUES’[I’%I@H’E to

or optionally 'su tltute
form dn abométic 7ing8 TF@rm@nsmMCheﬁmnC;scleﬂmdaMe@tcb jhe parent

mo[e%ﬁlﬁgﬁiggq thirfgr&g%@ynm %ag%p%p o?lgrﬁn | aI k contained within
the nﬁ‘Jn‘é@?dHc‘ﬂ&@ro@b@@é;bﬂe%@ﬁﬁé'twe %‘xhWple@beﬁ@FybﬁtﬁHeterocycie

sul f onyl kynyl , am do, carboxy, cyano,
mcludmdmbar&ybt ilmlterd)tcnaazemwl mamanyl arititliod, ldeﬁeyepanyi 1,3-

dloxaﬂy{. aé Eéxpiﬂr}yhalgg dlthmxy P’ﬁ%\%y ﬁﬁﬁ%@nn%’e %%%&Hmyl

IsothzéEélmyl ISR iRy SO BZzElny! Adeka iy, Qﬁ@ﬂmbﬁﬁwa

eterocycl es include, but are not linited to,
oxadiagelimdoPiaskazoliging, (m@zolmyi oxazolidinyi, plperazmyi plpendlnyl

ot S8 S R Ao Bp S A B

tetraiﬂbtfrd)tﬁaidhyﬂ(tﬂuaﬂ)az@nﬁyi ttiadiazeldihi nthZazoting, thlazolidinyi,
H i m dazol ridazi n- 3(2H)

thzomoé@m(awariabﬂ&qn}gcﬁhwmr@%pbn\gﬁ@tomg@oine sulfone), thiopyranyl,
and tfi A r?&% Wefgré)l?'@_fe AL VLR ALty HisedSo a
ans an - gr oup.

used er ern
phenyl group, a monocyclic heterocycle fused to a cycloalkyl, a monocyclic

heterocycle fused to a cycloalkenyl, or a monocyclic heterocycle fused to a
13-
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20 The term "hydroxyal kyl" as used herein neans at

| east one hydroxy group, as defined herein, appended
W@ 0ovheopar ent nol ecul ar noi ety through an al kpdT/US2007/062329

group, as defined herein. Representative exanpl es of

monof (girc%élld&\ﬁbie' Mg{elgie ciMeteﬂfcﬁc%% dohfkERd thAhe parent

roxynet hyl, 2- hydroxyet
moie(mlamhh:yelty throyair any@amﬂq atgm hyaﬂbwmgﬁpwfom contained within

3- di.hyd d.2:- th t
the e XUF HEAPERARy PR Broupe i hrocidle
includey Bat AfeUdttiniticcld, RrPRbestEdiokiglil @3tbe8Fttipsoldg a3 dinydro-
undesi rabl e reacti ons duri ng synthetlc procedur es

1,4-banzadindry| of. Sty dey l-peoreieramd. §eclipydrontbageothianyl,.3-

dthydrg)?flrgt h@i&@%ﬂ@%ﬁéﬁ%}%ﬁémmhm'nzyI oxynet hyl ,

(Yhe rm@h@bmdt}t”%@éhawgsblﬁﬂie menﬂcym subﬁitpfwnyithmydiwg,en,
rich |oroethyl, rimethylsily

or opiirisly SBHBLa WER O 1 21 38117 ReRy PSUPSITUEARR hyl ene
ind ep@ﬁ?ér"i‘(\gf s@&?ﬁ%&] i acgle %Zl'okg,y ﬁ}ﬁ eé!ﬂ%x% Céﬂ&ﬁ)!;/élf&rxﬂ/h 0

ynmet hyl en I C car at es,
alkoxyal@l;alkbmymb@aﬁ aikbwlrrqu' Praotysctfonyg, glk@lup!é(ymaebonyl

alkyisEREI A Y s S ARG BTN JbETamkecs TBRY,

haloa%‘kb‘ I@oaﬂ#ﬂhﬁ‘@g%@xoﬁ{/%%gﬁ\(cf’ fraﬁ?oﬁw@r@&ﬁ@z@ltro alkylthio,

triet and a rea d from an al kyl

-NR FhaKNBzéR )aaragunyl r~BOzMIRe)( r)l anky N¢R )§3I02(|ﬁal)| de,

B b Boc it Pl i
isozno%ﬁhéf'l 3fd@5nee>(Z)1WH%é’Mz¢d[E]DEh]¢NézeifM—6@4HP@rﬁ@)ﬁyrinﬁldlr@e

rlethyIS|I I'triflate, acetyl chlo

2,401 iﬁéﬁ)yqileheotpertz@ld]mlamlrﬁéakiwoam B‘z&rﬂﬁiﬂé’rﬁ H)-gner sridazolisin-2-

one, FEHRBAESLTRRE ARRSIRESA0LGN LSRG B YR 2 -one.
and 18-bezofifimicazobl2eM)-ame.al Kyl acetyl, The term "im no"

as defined herein nmeans a _-C(=NH)- group. The term
" ke darse ohycggxns%'ﬂumq BerinEaAns AN SO, The term

adl AT EFRERERA"SS s TRASR ReNb BRI STE RLARy o

as defme@hwmhrm@ncﬂdrtnttheg)areratmmec%m hoi&ly thrarighaan alkyl
QTOqu?ag?%gl@ﬁg r}@fg@ %ng%%ggn 9%@5(5&1@?%92@ %?ngl?r%lud st
are nb8ifited Wﬁ%)ﬁyﬁ@thﬂ@ H’ﬁi?&ﬁﬂﬁﬁ' PLR&APS2-Adro¥RettyR 3-

group defI'ned herein, ended to' the arent
hydromupmpul ﬂBﬂﬁly@rtyxmﬂr@»GghﬂCba @hwy‘% hydioxghepty

(e Rgya RiAFoRkr OB Blcter SRe i TR hﬁﬁtgﬁe%whwh protects
hyd rc&yl( Gy |a@&¥ri%@hﬂ€l§¥ Pabl@ré@btm?ﬁsftwrﬁl@ s"y@&lﬁtti&}/ﬁmcedures

2- (am no hyl, 2- (ethyl nethyl am no ethY and the
Exampilgeeof OKb@Fﬁte@Wwﬂ@érlb@H?% buerggedlimiedita, means

e

(trtmeﬁlﬁ Igggaégz&gm%ﬁlﬁylnbeR@,ﬂrt@@ﬁ@hﬂmeﬂ&yiﬁzmmmﬁethyl t-butyl,
butyldmethyls;lyl t-butyldiphenyisilyl, methylene acetal, acetonide

tnmet%ylsnyl
benzylidene acetal, cyclic ortho esters, methoxymethylene, cyclic carbonates, and
cyclic boronates. Hydroxy-protecting groups are appended onto hydroxy groups

by reaction of the compound that contains the hydroxy group with a base, such as
-14-
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but are not Iimted to, am nocarbonyl,
(et hyl am no) car bonyl, (di net hyl am no) car bonyl ,
WQ eaonstbayed hyl am no) carbonyl, and the |ike. TheP@BD§007/062329
"(NR7R8) sul fonyl " as used herein nmeans a -NR 7R8

traethﬂérﬁlh% afd a gbﬂ?gelgéfe%'f%maaqpﬁﬂﬁ%hﬁe ERQI ﬂPlﬁfa%‘ttnalkylsuyl

ecul ar noi hrough a sul fonyl group;
halideg &ia! sl vih biflite,. arﬂe@i@ﬁelmlmﬁlatm oe)aarﬁ:bhé@lolroformate CHoaly, or

a dinalgheiBeter s O HETRF IR OyRL G o pen 68
tnethﬂﬁl’yﬂﬁﬂéﬁé' a8etYPgIBlde MEnztloride, or dlmethylcarbonate A

hyl met hyl ami no) sul fonyl . The term "- N(R9) S02 R10) "
proteca@gw@up ldgemayhsaaPetdeshome ayhvirpxrgtaithey reagiontd the

comr BT EP it Rl S e BB
| Shappentetinsnad fifhedtionh aradefd JC{ENRF gioup. R9 is

sel ected fromthe group consisting of hydrogen, C -4
al kg termTanerragie | asay ereghaﬂ%rwa-%@r%m i s

S n B{n
eI NFIRS) s Kt Refiealns ot R el RIrblib. s defined
herelmfap/p@ggg% ﬁﬂge;m@oem noilecidar mm:ijetwt?aougﬁ a/mragemaxmgw nd
PCT/ U not. Jimted to, ..
R® arg\eqeh feRenAan ﬁ?‘?ﬁﬁ%’rﬁ'% ‘fﬁ%ﬁéwréms‘stg@zw‘(wr@ge&)%
i s a N(R9 R O ttached t
alkyl, @G({ﬁ&%rl%%m g%(ggﬁged to(thze(par e?ﬂg:rglugt ag h?gugh tge

stihé wm "( I\tﬁ "Rkt ps @sedmmmen@armm efisoFR gROINERI) (
are no limted to

defmeﬁdfg{%@rﬂ%pﬁ%ﬁggﬁ Lst't qeOH@re mpiecular mmety through an alky! group,
as defthé&y ﬁéﬁé@ﬁxwep%s@ﬁéw%&érﬁmb of (NRERERIMN imRlude)’ buagre not

used herein neans a - NO2 .. The term" mtrog

iamlteqbtcathﬁﬂewglagwagwhﬂs2d§@aethékamno}eé?asﬁs21(ah@w i

i trogen atom agai nst
(ethylh{%&l&fgﬁﬂ%q)gth%a& ﬁ"ﬁehk uring synthetic procedures.

Nl['hé @@am '\&WFéwarbgngT aspsed (W@pémsae@w @mmﬁﬁéﬁa group, as
i o derivatives,

defmeuﬂelaew .ap@gﬂde@ﬁ%ﬂaﬂ P@@rﬁmql@@éﬁr moaﬁté&rpth@r@ﬁfegnﬂr e
group; 8§%lnne8%¥éﬁf1 3#?3? t%(rjltat: % ??@éccﬁ éW lB)tcga% | include,
Su on , Iva

u oxycarbony
but ar(eBmi)hmlteaethb bmlr)cbcmzbtbmﬂ (mmthwamn@}a:edmdy and

d'meih g St Lt
Yhﬁ@@f-@ "WWZSULQ@EWQ@%%%@@%@W at R freugr S4IP

s triethylam ne a reag ent
defmex:ieheamcanpeodedrho a‘h&paramunhcdeg:u!ahrr@neiyﬂhroughfa $tdf0@,yl group,

as defin) {1etaifly MePrese aivg, PRy 56 (B BPERTSM e it are
not Iarﬁ@éd R%@Wh@s@ﬁaﬁy@ RFRISNERFhD¥ukEHWY] (duﬁéﬁ@ba%ﬁno%lf@ﬁy“ and

e, an al kyl'chl or of or mat'e, or
(ethylmaﬂwl@mlmcaﬁyllfwh de an aryl sul fonyl hal i de, or

Ezhgé (-fi\gﬁyi?@ Bze : §$ H%%ﬁ}h%é&ﬁ%é’ér?ﬂar? ahflfo ofSup attached

to thehﬂ‘rém @mmwcbwmdmblfoﬂh@eap;f@fdml withie lﬁlRfegmup as defined

enyl sul fonyl chl ori de, pival oyl chlgrid
herein t@w{a @szg;ro@o@@\)m@'n |stangqr\gj@ficfgb@% i };group as defined herein.

RY is selected from the group consisting of hydrogen, Cy.4 alkyl, Cs-C4 cycloalkyl,
and aryl, and R'? is selected from the group consisting of C1.4 alkyl, C3-Cq4

cycloalkyl, and aryl. Representative examples of -N(R®)S0,(R') include, but are
-15-
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anhydri de, and triphenyl methyl chloride. The term "oxo"
as used herein neans (=0). The term "sulfonyl" as used
wheegitendpeans a - S(O) 2- group. 25 As used her eP@T/US1987/062329
term "ant agoni st" enconpasses and descri bes conpounds

not nrﬁ&%‘topf\ﬁﬁf%m RUIBRAMRL 1 on by an H3 receptor

goni St SucC 1| st am ne, and al so enco as es
c’ﬁm@tﬁmd'ssw KR Y msersed hayein means a NfRfé& Be ) group

attachzd P\ s 0Ty PRI denaud shrn Shebn i e Ry
grouph'ﬁépﬂ@h@ﬁah@é‘bxéﬁ%@éﬁsﬂ)}l\ﬁﬁﬁ 1'E\jﬁllnbh.k:lel BLf afaasrh@t lifdited to
receptor activit used herein, the term

{(dimethylatisio ﬁGHWM'éf\bCIQE)@)Wb%@S@HW'%ﬂfQWb i nvention in

at . i oactive atom
\(I)\f g%mba[}ﬁ?\slés ﬁg%&i gséé Hﬁ}%@#@ﬁ@“ﬁ%‘i oactive atom
OThé SHhonetrs RIEONT] yrovip!' b8 edTeremyseans tHdseVifdoups
2007/ 100990 PCT/ US2007/ 062329 ener qetl c partjc]es,

antendaﬁirtoea(atﬁﬂt a reirpuRn piare pgpst ypderitap %a%qt@lnééﬂur@e synthetic

poceRE, 10gen FHBERIRT b A BREEHAcS! ey by

derlvatﬂfé:s é:&Olmth&Ejer%&eleBﬂefeﬁed nitﬂi@erpr@dmpjmgrgmupﬁ arde

sty Beeapi P SIS Satehl BAE EMERPIE . pveton
- { i t

B D i A o A

{trityl)l ert{og@mmndiscbmg gcmmﬂ m‘e(a;:)penkjedlcmtra pooredy or sab® %’M e.

amin grq Befiidiearliny J<oaRatid et Hopldind 1R Ry oUW Base,
such éé‘ﬂﬁﬁﬁﬂﬁﬁfﬁﬁé Yariti ®es8heatt seldeydenem 4t efigr palide, lah kg L2

are a bond. In addition, there is disclosed conpo unds
trifilates a tialisi leahydnde \ineexamplreas rappesented by avedlkyrethydsidg

(@ikyEEE B0 A G HrB 8 fde Br bRaf R 88 ForfeBafelY ey ©

OC=0prastntasy! ﬁéiid@%ﬂ Mchlﬁ’rcﬁorrﬁate%daarﬁmmﬁmhyhalldeMn
ot her than 1@?@ Alternatively, there is also
arylsufosyihgdde, %Tdi*ﬁi@ %I(aikyiizh@nea@emle ghetrdYeide.R3a R3b

benzcg}l ?@%J&%ﬁﬁrﬁ%@%Pﬂ%éngWb?wem mﬂ@éefo%ﬁluorlde
phen;b&ﬂﬂ:inyldﬂor&fb ipfvadoylomdrid ®3gert-Batyl-ORCe=0 )aOd trittdreacetic
each hydr.o henyl, and Cy2 is aryl,
anhyc&;:@ @Qﬂl@?l’gﬁr&\ﬁ}'@lggﬁ‘li@ﬁ% heteroaryl or heterocycle,
g?%r'?n ey hal @éé?ﬁﬁéﬂeu?ﬁwe‘é%%%f-@?yc' e noiety has 1, 2,
r eteroatons selected fromnitrogen, oxygen, and
slihé derm Psudiony€dast ieed bereireaeanere-3{eN)ergsatiom i s
n tsruos%%qwerem errr% '%%?agonlsqﬁencompasses and describes
compounds that prevent receptor activation by an Hj receptor agonist, such as
histamine, and also encompasses compounds known as "inverse agonists”.
Inverse agonists are compounds that not only prevent receptor activation by an Hs
receptor agonist, such as histamine, but also are able to inhibit intrinsic Hs
receptor activity,
As used herein, the term “radiolabel” refers to a compound of the invention
in which at least one of the atoms is a radioactive atom or radioactive isotope,

wherein the radioactive atom or isotope spontaneously emits gamma rays or
18-
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enbodi ment Cy2 is pyridazinone.. Preferably, conpounds

of formula (1), wherein 25 Rl is alkyl; L1 is a bond;
wa200780@9bond; Rea, R2b, R2c, Red, Rte, and R2ZECEHBIW07/662329

hydrogen; R3a R3b, Ric and R3d are all hydrogen; Cyl

energgﬁc BRARYEs, f@lngxéﬁ'i&e a‘?fzﬁ'ié ﬁéﬁld&%‘@r bé@&%rﬁ@%' drl gcditroms.

nore preferab hyl . here al so eXIStS an
Exampmscmf qushtradiesctive atcgn@mqhdﬂmdmt 6fe fot imited ta,)’H (tritium),

tag, ge‘g(e)l fl\%eglg;q L1 hg a bond; L2 is a b_ond _R R3b

G “~an are? hydrogen 30 Cy1l is piperazine,
and Cy2 is aryl, cycloalkyl cycl oal kenyl , heteroaryl,
or heterocycle, wherein the heteroaryl or heterocycle

ML.@@;@..@M@BEQ_M 3 he}eroatoms sel ected from
AR ABE P P 08 385 s

Sumneamastithe MveRtidni Sn pyditidhnecagini ernbbdivhents f @ invention
2007/ 100990 PCT/ US2007/ 062329 substituted with cyano.

furtherdeperibg semperBes ohfgs %ﬂ deutical conposition
Cﬁﬁ%h@ Eﬁ?%gﬁb‘?ﬁgtﬁggk Eq{dﬁ'dil & éll@l ﬁé‘dLaJs  preferably a

e carrier.
bond. eII%a;da ent oraterspl Bcbra&rahllyta bdnd. he | nvent| on al so

shEmbd L2 e S upltyidrasaRsReA BoRi i aeleii] BratembluL ypd L

are a%HFenW - carbonitrile;
(3aR, 6aR) - 5-i sopr opyl hexahydroPyrroI 0 r ol

II(acﬁﬂitlgzh]thEraIsdlmlph@chybnupoaadb@ﬁ rmulse(lg mhereln &55‘ R?,
c % {e32 | hexahydro lo[3,4-b -1
R, [29° l&yl' Fn?%%Rg“ ﬁf‘%h%% y pyrrol of lpyrro (

B9%0: carbonitril e;

4er b SHBr @ﬁ@odﬁnbhﬂt mér@xgbwﬂm@wd@hm&d%ﬂf@wm@l @),

arbonltrlle

wheregant mt\aamfﬂg gﬂ%t yOr- R 28 pRUBsHiHans pETes tham hygrogsn.
aergii ol et et itgiefe SAEPRIACEY! fiepurgtinuperar 5 F°

R¥ aﬁdﬂﬁﬁé@bcﬂ(}@ﬁﬂc@dﬂl 1,1' - bi phenyl -4-carbonitrile;

(3aR 6aR) - met hyl hexa dr opyrr ol o{ 3, 4- blkpyfrrol 5
(ihyreyage alsg' S%@f;ﬁﬁiempqu gloirmplg &), wigrein L' is a borit; L
. 6a 55
is a b@ﬁﬁﬁﬁr ogﬁ %’gf gé[ng')%{ I%bc]%(léa}h ﬁydpdg@ﬁe@ﬁ)‘ iépHbay ParB Ry iP5y,
cycio{a!&fyl— cySaRlkeal) hetereatyy bh h&@my@tﬂmymmmbm{ %’Btgme@marylajr 1

netergCyde MAISHHER S B oGl GRERAR G5 BT 08eR) BV
and s'uif(n?,@ro%ﬂ]ad Indt at least one heteroatom is nitrogen. In a more preferred
embodiment Cy? is pyridazinone. Preferably, compounds of formula (1), wherein
R'is alkyl; L' is a bond; L2 is a bond; R?, R®, R*, R%, R*, and R¥ each is
hydrogen; R* R® R* and R* are all hydrogen; Cy' is phenyl, and Cy?
pyridazinone. More specifically, R' is more preferably a methyl.

There also exists an embodiment describing compounds of formula (1),
wherein wherein L' is a bond; L? is a bond; R*® R® R* and R* are all hydrogen;
Cy' is piperazine, and Cy? is aryl, cycloalkyl, cycloalkenyl, heteroaryl, or
heterocycle, wherein the heteroaryl or heterocycle moiety has 1, 2, or 3
heteroatoms selected from nitrogen, oxygen, and sulfur, provided that at least one

heteroatom is nitrogen. In a more preferred embodiment Cy? is pyridine optionally
-17-
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25 bi phenyl - 4-yl } et hanone;

3-{4-[ (3aR, 6aR) - 5- net hyl hexahydr opyrrol o[ 3, 4-b] pyrrol -
w@2qo2io99y | | phenyl } qu i nol i ne; PCT/US2007/062329

(3aR, 6aR) - 1-[ 4- (6-net hoxypyri d in-3-yl )phenyl]-5-

substlﬂ'ﬁba)ﬂ/tﬂ% ropyrrol o[ 3,4-b]pyrrole;, 30
[ (3aR 6aR) - 5- et hyl

h’émrimlsowrslta)acs{r@mabwm 6pMpEsitpnagnprising a compound of

fﬂfmuga ’{32 %@ﬁ%ﬁ% épﬁﬂ&h&&‘ﬁcﬁg@“@&?%yr rol o[ 3, 4- b] pyrrol -

16§ gé&lflcﬁdﬂﬂtﬁfﬂﬁh}sm&nt&m@%téd esrfenbitthielitventib® A include,
7/ 100990 PCT/ US2007/ 062329

but aregum ligdlRA-t0: [ 4- (2, 6- di et hyl pyri di n 3-yl ) phenyl ] - 5-

R SRR G el B g 2 %@ng@nw 4

carbomi!tllbyl oct ahydr opyrrol o 3, 4- b] pyr roI e; b5
5-{4-[(3aR, 6aR t hyl h I
oF A siea f(%ysk%m""quw%%wﬁrq”ﬁgr By EebR v

b;pheﬁg’i— _Cgazo 1- yI ) phenyl ] - 5- met hyl oct ahydr opyr r ol of 3, 4-
b py3am6aR)-5-propylhexahydropyrrolo{3,4-b]pyrrol-1(2H)-yl}-1,1'-

th 1, 1' - bi phenyl - 4-yl)-5-net hyl oct
b'PheéwygﬁaﬁgﬁJF*&feo[s ?1 %yb] pyrroig i v - 5-methyloc
(3efB4R @af@ﬁrsmméx&h&dmp](yﬁ%td]x 4 Bio9drofl 1 BHhblIPhanyiphényl-
yI]octahydropyrroIo[3 b pyrrol e;

4—Carb®am3@aR) 5- net hyl - 1- (4- pyri di n- 4-yl phenyl ) oct ahydr opy

AR R brr o P ef bphe it
carboditiey! ] -1, 1' - 15 bi phenyl -3-carbonitrile;

(3aR 6a&) benzodi oxol - 5-yi ) phe g
métigai a&ﬁ;/%(qy@bgﬂr@ Rylerethy lnﬂxgpw@parro%o 4~ b]pvrrol 1(2H)-yl}-

yl-1 -(4-pyrid
1T bpﬁ'?&?’y@ﬁ@réoﬁ!ﬁﬁo%t ahydr opyrrol o[ 3, 4- b] pyrrol e;

( 3a[R3 4R RafD-§-Arelt Ry Bexa Hyldunoprpylo]34-0] B/ 5d)Rid Ry IHT- B- 25
nmet hyl oct ahydr opyrrol o[ 3, 4- b] pyrrol e;
blpheﬂ_‘ykﬁ‘%‘[q%"ﬁ %aR) - 5- met hyl hexahydr opyrrol o[ 3, 4-b] pyrrol

(éé%@é? @h (]4 %eﬂe@tqﬁbp —#pfﬁér%d h%ﬂfg@- heﬁyloctahyd{opgrroio[fi 4-

blpyripleyct ahydr opyr rol o[ 3,4- b]pyrrole;
5?@5{3&?@3&1&)»@‘3 }ﬁyiheéahydr(oprylrrfo oLfg 4- tr)ﬁ%yrrgl }(2}4) ylj- k? 1Iphen

biphenyl-4-yi}acetonitrile;

1-{4'-[(3aR,6aR)-5-methylhexahydropyrrolo[3,4-b]pyrrol-1(2H)-ylJ-1,1'-
biphenyl-4-yl}ethanone;

3-{4-[(3aR,6aR)-5-methylhexahydropyrrolo[3,4-b]pyrrol-1(2H)-
vilphenyl}quinoline;

(3aR,6aR)-1-[4-(6-methoxypyridin-3-yi)phenyl]-5-
methyloctahydropyrrolo[3,4-b]pyrrole;

{4'-[(3aR,6aR)-5-methylhexahydropyrrolo{3,4-b]pyrrol-1(2H)-yl}-1,1"
biphenyl-4-yl}methanol;

5-{4-[(3aR,6aR)-5-methylhexahydropyrrolo[3,4-b]pyrrol-1(2H)-

yliphenyl}pyridine-2-carbonitrile;
-18-



10

20

25

30

yl ] oct ahydropyrrol o[ 3, 4-b] pyrrole; (3a
R 6aR)-5-nethyl -1-(4"-vinyl-1,1"-bi phenyl -4-yl ) oct ahyd
W0 opynewbo| 3, 4- b] pyrrol e; (3aR 6aR)-5-nmet hyl -PCT/US2007/062329
-(4'"-methyl-3"-n itro-1,1" -bi phenyl -4- 30

1 %ﬁ:gﬁh L QF(W(:T Qin%tﬁy'ﬂ’y%@ﬁw?ﬁ% ?f 5-yl ) phenyl ] - 5-

meth tapydr@pam@ 361{13]!3W®®|@[ 3, 4-b] pyrrol e;

(%gﬁg %‘Foﬁ‘é" M%@‘%@‘%d@?ﬁ%@% A Blsa005) 052556

me’thsﬂ’d)cﬂﬁhv&*o yrrb Rrr&efret hyl -1-[4- (1
en éoctahydro yrrol o[ 3, 4- b] pyrrol e;
{2 mwg 5&% @)aiéis ARl ﬁ;mﬁ E‘@@Mﬁsﬂwwb{{g 44b]gyrrol-1(2H)-
il 1,1 - biphenyl | } met hanol 5
yi]phe?%grfé %&@h@# CI|I benzo[ b, 8] f u%/an 4yy%L phenyl ) - 5-
ﬁﬁdﬂ/BQRl)atMGU H&Wﬂaxﬂld{—ﬁl)éh@i}{b]y‘ﬁmthyloctahyd ropyrrolo[3,4-
(3aR 6aR) - 5- et hyl

blpyrrofey - (tri fI uor onet hyI )-1,1' - bi phenyl - 4- yl]oct ahyd

4- |
(%,gggy{%ﬁ(i ; L‘Eg?'otﬁghe%t%yl)S mfth octﬁh\{]dropyrr?/llo}?:g

blpyrrole0 net hyl oct ahydr opyrrol 0[3 4-b] pyrrole; (3a

Rﬁkagﬁgﬂh é %4@%@/ |9 qy )bp{__t’]_lennx(lI Loct ahyd

yl}oct@\{d]robgrrotb 33@%1&@%@ met hyl hexahydr opyrrol o[ 3, 4- b] pyr

- blphen | -4-ylleth a none oxine;

163, PRMWG&R} 15<4rmtrlﬁiw~l4ewlalh@ﬁm4)@@Wdrqmrato{ﬁybp}m@noie;

2 {[Zgé'%{aéﬁge %g@h%ﬂ%@h@%ﬂw SIdrYA-b RS-y 11,1

blpheh?lx@-hﬁﬂfd?ﬂ)’rdm o[ 3,4-b]pyrrol-1 (2H)-yl]-1,1'
heny [y(}p%hl dazi n- 3(2»—% one,_ or SaR
RQE‘R[M . Froensdieesiztyorlepiiryol 0[3 4-b] pyrrol -1

d 3 20
msthy %éﬁhggwﬁgguﬁhy%b%@? p%;lrl ﬁizijinn- 5?;|e_ 1, 1' - bi phenyl -
4¢3aR, Bam&hynétmm}y F(Aepyoldh-8- 3bd>l|m@mﬂ wiceghydropyrrolo[3,4-b]pyrrole;
4 aR, 6aR) - 5- net hyl hexah )-D%yrrol o[ 3, 4-b] pyrrol - 1(

DGR BRRY k(2 6- QTR BRE A PSSR Bom 1 1112, ( 36
methﬁma%hg%ﬁoq @‘OI%Q %ﬁﬁ?@gy;:? 5. 25
nt{AYl(saR Say)rometinyohelsh vt apypyolofsl £ blpyrrol-1(2H)-yl]-1,1'-
biphe§7§§§y§§ﬁ8§%ﬁ[§r -(2,6-dinmethyl pyridin-3-yl)-1,1"-bi phen
(3aR,6aR)-1-[4'-(ethylthio)-1, 1*-biphenyl-4-yl}-5-methyloctahydropyrrolo[3,4-
blpyrrole;
(3aR,6aR)-5-methyl-1-[4'-(trifluoromethyl)-1, 1-biphenyl-4-
ylloctahydropyrrolo[3,4-b]pyrrole;
(3aR,6aR)-5-methyl-1-(4"-vinyl-1,1"-biphenyl-4-yhoctahydropyrrolo{3,4-
bjpyrrole;
(3aR,6aR)-5-methyl-1-(4"-methyl-3'-nitro-1, 1'-biphenyl-4-
yhoctahydropyrrolof3,4-blpyrrole;
(3aR,6aR)-1-[4-(2,4-dimethoxypyrimidin-5-yl)phenyl}-5-
methyloctahydropyrrolo[3,4-bipyrrole;

(3aR,6aR)-1-(4"-fluoro-1,1-biphenyl-4-yl)-5-methyloctahydropyrroio[ 3,4-
-19-
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met hyl oct ahyd ropyrrol o[ 3, 4-b] pyrrol e;
(3aR 6aR)-1-[4'-(6-chloropyridin-3-yl1)-1,1"-biphenyl-4
WO 00pAa99met hyl oct a hyd ropyrrol of 3, 4-b] pyrr oP€&l/USD07/062329
4" -[ (3aR, 6aR) - 5- et hyl hexahydr opyrrol o[ 3, 4- b] pyrrol - 1(
b]gy;rgjgl)-yl ]-1,1":4" 1 "- terphenyl-4-carbonitrile;
6- (4-é4- g ESaR, 6aR) - 5- met hyl hexahydr op%/r rol o[ 3, 4-b] pyrr
ol3aR, BaR)-Symeistk i i(pinsaniay iphenylegtahdropioalol3 AHapyrrole;

Rt U et VI T R

biphehjlrlﬂh?gh‘ie}héiwol;mﬁ hyl oct ahyd ropyrrol o[ 3, 4-b] pyrrol e;
(3aR, 6aR)-5-nmethyl -1 -{4-[4-(1, 3-thiazol -2-yl)pi perazin
- (f:aRyﬁqangﬁdﬁ;ﬂl?@@zc&hﬁﬁfpmﬁrw@wlh5b] pyrrole; 5
=B =1-[d- (4- idin-2-.ylpi in-1-
mmh)@?@gﬂiﬁ?ﬁ@%%gﬁ8%&5‘%'?‘6I( o[ gyal bi Byr r olyel;OI berasin
(@R, 6aR)-55mettyhy {3 1aiMudrémethyl)-t riopipreyly)-pi per azi n- 1

yl]oct%%){cﬁggﬁi%;}?gﬁ%?%ﬁgfﬁg g'ylo[ 3,4-b]pyrrole;

h | 4 )yt 4. .
R Ao A B OB 1 S
methyGaBhgaRpySolofd Wybipgrplé; (4- pyri di n-4-yl pi perazi n-1- vyl
| L oct ahyd | L4 b ; A
| B Ry Sy A e Sy e Rbyaromumpiei3 Agtipyrrole:
) piEDer-a2i[BdR 6¥R)-BheBHIRSERIYbpyrrolo[3,4-b]pyrrol-1(2H)-yi}-1,1'-
r opyr r ol 0{83, 4-b] pyrrol e; 15
biphenﬂafﬁyeam)anenmxnpe; 1-[ 4- (4- pyr azi n- 2-yl pi perazi n- 1-

AR R R AN A b SR o it o
bipheM!/!)@?gQN‘iah@Qt ahydr opyrrol o[ 3, 4-b] pyrrol e;

ko R e AT bl oyt ol 3 ey

i ; - et hyl pyri mi di n-2-yl
i
MESARY| BHR a4l By thyl-bédadndmyrot[8 A-blpyrrol-1-yl)-biphenyl-4-

(3aR 6aR)-5-nmethyl -1-[ 4- (4-pyri m di n-5-yl pi perazin-1-
yi]“zwpyﬂéﬁ?@hérq%ta hyd ropyrrol o[ 3, 4-b] pyrrole; 25 (3aR

T Ry A S Bphe A 1 o YT
yhoctaBeRppgiRplol3, ¢ bl bemale|
PREIMLK SaRES MRS ARRY BBl Feeto A (B8N Sip-1, 1741, 1
terphenyl-3-carbonitrile;
(3aR,6aR)-1-[4"-(6-fluoropyridin-3-yl)-1,1'-biphenyl-4-yl}-5-
methyloctahydropyrrolo[3,4-b]pyrrole;
(3aR,6aR)-1-[4'-(2,6-dimethylpyridin-3-yl)-1,1'-biphenyl-4-yl]-5-
methyloctahydropyrrolo[3,4-b]pyrrole;
(3aR,8aR)-1-[4'-(6-chloropyridin-3-yl}-1,1"-biphenyl-4-yl]-5-
methyloctahydropyrrolo[3,4-b]pyrrole;
4"-[(3aR,6aR)-5-methylhexahydropyrrolof3,4-bipyrrol-1{2H)-yl}-1,1":4',1"-
terphenyl-4-carbonitrile;
6-(4-{4-[(3aR,6aR)-5-methylhexahydropyrrolo[3,4-b]pyrrol-1(2H)-

yllphenyl}piperazin-1-yl)nicotinonitrile;
-20-
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(3aR, 6aR) - 5- et hyl - 1- (4- phenoxyphenyl ) oct ahydr opyrrol o
[3,4-b]pyrrole; 1-{4-[(3a R 6aR)-5-nethyl hexahyd
WO opynewbo[ 3, 4- b] pyrrol - 1(2H) -yl ] phenyl } - 2- 30PCT/US2007/062329
phenyl et hanone;
( ””-[_ -4~ D i 3 tahyd
( %?@@;E %{’44[3& (Eﬁ)@?@gpgggﬂﬁw%ms%z]n 3:-yIphBRlI9G
methyoectahydropaiRpBdR-Hpweoley | hexahydr opyrrol o[ 3, 4- b] pyrr ol

e R s LR ol e R

Iph ae rrolo[3,4-b]pyrrole;
vip dn‘h} ?ﬁﬁﬁlﬁ)yexa[ ]pyrrol 0%3 4-Db] pyrrol -1(2H) -

y(f:]?:@@ﬁﬁl) ﬁ(rpﬁﬁ‘lwli) ﬁfdﬂ}mﬁm —yiptperazm 1-

yl)ph%@%jg%h]ya@&%‘ %ip%)éiaehydr opyrrol o[ 3, 4-b] pyrrol - 1

1 (IR Béﬁmﬂﬁ@ﬁ@wﬂ Eﬁﬂq‘ﬁWLﬂn%ghy@mWréginow 4- b]
yr rol -1 (2H eny| } met hanam ne
]Dhegly }{mtaﬂwgmyer@m Ff?l%exahydr opyr rol o[ 3, 4-b] pyrrol

2 R SR R T e R RIS BRI B 5, 4
yi]phdrm/}prpmlraﬁl(wgl-mabenzﬁngbmzyI }pyrimdin-2- amI ne3 b
ol SER) SHE Sy By A AP P i e 3( 219 - ome:

- | hexahyd lo[3,4-Db
y'>p“&1“]@?ﬁﬁyh‘ﬁ%ﬁ B N )yp§?P¥££?n°[3(z Tone

183aR,6aR)-5-methyl-1- {4 -14- (6 ~-methylpyridazin-3-yl)piperazin-’

Ph%wy}ﬁe%ﬁyhfﬁa%fﬁiﬁﬁ?ﬁgw | Rexaiydropyrof of 3,45l yre

g 5
WER%’&LR ﬁ%@?h@g mgﬂ?o AO%Q?E%p%ﬁI&? ?Q—I)

VUDh@ﬂSﬂl}@ﬁ@(ﬁWﬁ}qmqﬁwfd |41b]Ile7ﬂ0 &yridi ne-2-carbonitrile;

B g B DB o
yl)phe’fﬂﬂ]by‘,f &;-Rmdrmmne%r%lleﬁeggﬁy{j{ gl er rol of b rrol
D AR AR5 DR CSOR ST A-oTy k-1 ZHE Y

yi]ph%{@gﬁe;i‘;?? gol?gl' tg%ll(%gﬁ,”l?éR) - 5- net hyl hexahydropyrrol o[ 3, 4
- Kﬂaﬂ,ﬁle_@\l)-11{(42“4}(5yéthylpl,rriﬂ:“\idibi-z}ble)mipbfa}téryl1}p}prhiedgb}-iﬁn- 3(2
ety DBV AP BRBhany ] - 4- yi] octanyd |
(S SR o O T S YRR S o) - 1,
yt)phenwmramdmwm{p sBblpyrrole;
”?:Ea'"lé(' é)a%)ag)fg [49 Qg rrﬁé)tlho ﬁéxah%%/ pg/r%l)%[&fi-b]pyrrold-y|)-pheny§]»
piperazin-1-yl}-nicotinonitrile;
(3aR,6aR)-1-(4-benzylphenyl)-5-methyloctahydropyrrolo[3,4-b]pyrrole;
(3aR,6aR)-5-methyl-1-(4-phenoxyphenyl)octahydropyrrolo[3,4-b]pyrrole;
1-{4-[(3aR,6aR)-5-methylhexahydropyrrolo[3,4-b]pyrrol-1(2H)-yliphenyl}-2-
phenylethanone;
(3aR,6aR)-1-[4-(4-bromophenoxy)phenyl]-5-methyloctahydropyrrolo[3,4-
bipyrrole;

4'-{4-[(3aR,6aR)-5-methylhexahydropyrroio[3,4-b]pyrrol-1(2H)-yllphenoxy}-
w21
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(3aR, 6a R -5-nmethyl-1-[4"-(1-trityl-1
H pyrazol -4-yl)-1,1" - bi phenyl -4- 30

W@ kjoaewby dr opyr r ol o[ 3, 4-b] pyrrol e; PCT/US2007/062329
(3aR, 6aR)-5-nmethyl -1-[4'-(1

1,1 blfkhl%)ﬁgﬁ@%rtﬁbmﬂfael 1' - bi phenyl - 4-

t ahydr opyrr'ol o[ 3, 4-b] pyrrol e;

3{4?&8&8[681:2){%mqthﬂh%@a@mﬁyn@ﬁ@ﬁb&m&@dﬂabw rol o[ 3, 4

VIPhesHRIGSB7IIBRAE 1 1"~ bi pheny! - 4-y1 ) pyr i di n-2(1

Hy - @R, BaR B meth lhexahydropyrrolo 34 blpyrrol-1(2H ibenzonlmie
;[reth ) y3aR Gg\R pg [ ]g;(/ah d(r olo))l/r]ro o[

Eﬂ{ﬁn[f 6@ )}ﬁ)mytf}yih%abydmmﬁ@}qmr44b}pw;rpw n-2(1

yt]phe}#%/iﬂ{bﬁl’(@%_{ﬂ% R) - 5 nmet hyl hexahydr opyrrol o[ 3, 4- b] pyrrol -

134 @H}(SMR Bafd)-- %ﬁeth?}h@h@!ﬁ&droﬁyryblbmmm;py:rolﬂ(w - one,;
(3aR, 6aR) - 5- et hyl hexahydr opyrrol o[ 3, 4- b] pyrrol -

yf]benﬂ/éﬁjm@ﬂ Ypenzanitrilgsi phenyl - 4- yI 3 pyri dazi n- 3( 2H) - one:
25 g FRTRA o) YR ORGSR Ao
yi]bertayhpmyldid-2ydhpyer; | dazi n- 3( 2H) - one and 10

2 TSR RIS RS 0 Bl S gy o

yl]phérJ%BP@(mmz 9@5%5&(”2 2&@)0&1(3 "In addition, there are

osed C ounds of fornmula (11), wherei n when L1
| 3 ~(8-{BdtaR, EaRs 5-nBth)isxahyd pyriote]8,4-bipyriel-AfaH )-

f la 15 (11), wherein wh
yl]ph pgncﬁ g%ﬁ@pyrﬁf‘?& @H &[‘)Gggnsl anél Z)IS Egegs aﬁg
L3. éﬁ%@(@ﬂ‘éa%&%@ﬂ@lﬂ@d&%ﬂr@y@%&i}@@ -BJpyRel-af ZWWI{ﬁﬂe@yl}

8213" Cofmpounds  of
1,3-thigzpkatyl pyrideze-HaMB®Pney ACD/ ChenBket ch version 20 5,01

TaA R PR AR SRR R e PRy 2
yl]phe(rﬁ)qpthQrgigﬁSop;gpyr;daﬁe Bergbemitrée names consistent with
nomencl ature. The practice of assigning nanes to

cf?@rﬁ eaR)- C[an{?cmﬂﬂ%O*WH{T%@'PU%V'&ﬂe% bigitend#-dkst gni ng

h I [
et o PR RV bR ) Sk 11 T the art. 25 o

Cmm'e (B3, 6afR )t dtimylbetarom romyrralaf3sd -bisyrstl-di(2id)-gipitet's
or Chl ral centers are present.

brphewléé é(l}ngéﬁ‘B%“?s%‘%’PE' dfe "R or "S' dependi ng on the
gte gﬁﬂeﬂw - O3 AR, 62 -tk Sx ARSIy rFAIST RSB rr A [Ny 1T-

1,1-biphenyl-4-yl}pyridazin-3(2H)-one;
(3aR,6aR)-5-methyl-1-[4-(1-methyl-1H-pyrazol-4-yl})-1, 1'-biphenyl-4-
ylloctahydropyrroio[3,4-bjpyrrole;
(3aR,6aR)-1-[4'-(3,5-dimethyi-1H-pyrazol-4-yi}-1,1'-biphenyl-4-yl}-5-
methyloctahydropyrrolo{3,4-blpyrrole;
(3aR,6aR)-5-methyl-1-[4"-(1-trityl-1H-pyrazol-4-yi)-1,1'-biphenyi-4-
yloctahydropyrrolo[3,4-b]pyrrole;
(3aR,6aR)-5-methyl-1-[4"-(1H-pyrazol-4-yl}-1,1'-biphenyl-4-
ylloctahydropyrrolo[3,4-b]pyrrole;

3-methyl-1-{4"-[(3aR,6aR)-5-methylhexahydropyrrolo[3,4-bipyrrol-1(2H)-yl]-
2D
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The terms "R' and "S" used herein are configurations
as defined in | UPAC 1974 Recomendations for Section
WE200F00ament al St ereochem stry, in Pure Appl .PERBSAMN/062329
2007/ 100990 PCT/ US2007/ 062329 Chem, 1976, 45:

1,1 b%v% 9; 4¥§Egnd,ﬁ\gthr)~%ﬂecontenpl ates various

t er eoi and “m xtures thereof and these are
s@mtfwieb{{#y{ (3afe BabBed-miethilinexahydsmpel et 4-hlpyrrol-1(2H)-yl}-
1.9 bj rﬁvent g é‘erggmomars i ncl ude enantioners and
helyls ""é’ ey TRt ures of enantioners or
d@%étﬁ?lemt[&a!? BBFQ')AB ﬁ%ylﬁéﬂ?@@k &[30f- b}{c@ﬁﬂ@@u )~yl]-
of the i nventi on may be prepare synt eticall y
1,1 bwb\@nﬁ%v&pwdlaﬁémé@n@, starting materials which

et R LB sk e S
b|phet3§tl 4- Impfmggfz;mswmp@ye SKi I I | n the art. These nethods
resol ution are exe y ( )[ attachment

f
A PO I GRET et oAy eI LB IPYERyT 2HY YT 1
blpheﬂﬁ pgé Moty 3L§}§h 5@@%@ ng mxture of io

orrers y recrystallization or chromatography
apd4'disaRGaR 5-trettatlh erhytirdderololBi4-bipiryol-d (2 1d)-plf o plloer y |-
0 e auxil.i s described in Furniss, Hannaford,
4-yl}- %ﬁldn’ﬁyé]aﬁw"% %d}ﬂ OR§pgel ' s Text book of Practi cal
Organic Chem stry", 5th edition (1989), Longrran

Scientific & Technical, Essex CM0 2JE, Engl and, or ]
() a@t:ﬂiﬁ@whesae@'@rtﬁsdzloae@ﬁomeunﬁapﬁfcurrmﬂa aﬁn iMberein when L

i chi ormto ! hic ,15 col ums
s @ b3 % KT oRair s forg PR RS R SO e
(n, Wh@ﬁanh QML a8 ar%hcﬁﬁn@t(‘?&s@h%nw ahtianfs - Iz L2 is a
wher ei n substituents on a ring may attached in such a
bond,ranthey” ishat a euslic greine®f fareWane side of the ring
(cis) relative to each Fggﬂhe or on opposite sides of
the ring relative to e other (trans). For exanpl e,
cycl obut anes and cycl ptteXanggzmay be 20 present in the

cis or trans configuragion< and may be present as a
single isoner or a mXxjuresshkathe cis and trans
i soners.. Individual c®S ol trans isoners of

conmpounds of the inventionRiay he prepared
synthetically fromconmercially available starting
materials using selective organic transfornations, or

pf‘% o?ﬁ‘udb'?)f tﬁ‘é ﬁ%ﬁtlbﬁ%&'ﬂ%rﬁ&f mm@g‘eH%thUe%ﬁon

res he cis and trans |so ch 25 net hods
5.01 (deeelm@bti nvrmartcedt@imww Deutilopment kind.| TorontdeOMr t

[ ud ion,of.i
canadgf o) Tharm ot e SR IGHu SRR BngT were tivsnnamaes
consistBHEMRH PAD tridterdditu O MPRE PesciRE dfkBsighRNh&RBs i@ ¥hemical

possess tautoneric fornms, as well as geonetric
comppyogefrom sindciuiest aﬂﬁ@i@saiggmgc@mucam@cawesgm@vw

chemic Ao s e DufipRe o BRI L haf '

l S@i’rﬂﬂﬁﬂﬂ%&nf tN‘@ m\@hno@hweﬂw@m&séﬁﬁmhemm ght S,
for exanp ¥ rogen, deuteriumand tritium or
er

asymMI%ﬁacmg&t cepters GFe ArRPEIGF.| NeRp SRsagiseMarnare rf%efhrt
depending on the configuration of substituents around the chiral carbon atom.

The terms “R" and “S" used herein are configurations as defined in IUPAC 1974

Recommendations for Section E, Fundamental Stereochemistry, in Pure Appl.

-23-



16

20

25

30

-24 WO 2007/ 100990 PCT/ US2007/ 062329 Conpounds and
conpositions of the invention are useful for

worc@ahewoding t he effects of histam ne-3, parti cRCHUE2001§62329
hi stam ne-3 antagoni sm agoni sm or inverse agoni sm

Cherl. P& e Yykato. Tﬁ@ RRMRBH RIPANE 2 YRR/ QB oorh& and
I'nvention can be used for treati ng and preventin

mixtuttisstbetrnf anddbasa el spyciitalydntinded withimihs seepeyof tgwc h

invenfipd Seress Sl e el dsRibBety gy micures

of en@Hné B igdifdeRoPRERO UNGvRIuaf SBRasisémens 6f corhpsunds of the
i nvention, either alone or in conbination with anot her

inventi@n mey laeg@mpare@ syniegtiaplielromsomameradallyavalapipetaring

metef A9\ oS PhRaTHRIA O camies o by prapretion ltenpe
mixtufes lbwe byl resblutdn it krasem &pmeélcﬁdarc&aaqmmwwﬂm art
the jinvention, denonstrate_t ity to affect

Theseymathpdset resqiutiopiarg exsfmnllﬁgﬁ Ewd& ) aHPGHMBRt ¢fi & PHMHFROB
enant?‘l"rﬁ&%ocB' E?nr é%&f&haﬁ?t | g Pncmhg?eémﬁéé‘l'n&tﬁfe bhe

reven a nunb
diastdrestnans bw@cm&iﬁllaahdn dr shasestograpdoratid opticnal liberation of the

opticly e pratied 105" SEBNia® CohDRett THyShaye g,
Smit] S, OVoBUd T3 b QEhca RO TS AR, EBn cition

erein R1,

(1989922@!@3&@51‘018@39& 'Rs@m:@ %ss& CMZ20 2, Elyg!anén@r @zlrect

separdfif o bR Fdp BT Ebadfing S el MFhvafogPapfic
colurrfransh (B? factidthl ek etamadubatrhéfogé. hi st am ne-3 receptor

activity is of therapeutic benefit, said_ nethod
coepasindg afdie Hventien mpy exiat as Biserransaipegens, wherein

subs QSR B Adengl SRR MRy IS APEIS b pd Yome
side of2he YiBg10RY rQ0R00 XCH iB20 MO (1oa8R%iteRiided df Belind¥alative
to each other (trans). For example, cyclobutanes and cyclohexanes may be
present in the cis or trans configuration, and may be present as a single isomer or
a mixture of the cis and trans isomers. Individual cis or trans isomers of
compounds of the invention may be prepared synthetically from commercially
available starting materials using selective organic transformations, or prepared in
single isomeric form by purification of mixtures of the cis and trans isomers. Such
methods are well-known to those of ordinary skill in the art, and may include
separation of isomers by recrystallization or chromatography.

It should be understood that the compounds of the invention may possess
tautomeric forms, as well as geometric isomers, and that these also constitute an
aspect of the invention. it is also understood that the compounds of the invention
may exist as isotopomers, wherein atoms may have different weights; for

example, hydrogen, deuterium and tritium, or '?C, "'C and *C, or "F and '®F.

Methods of the Invention

-24.



10

15

20

R2d R2c N2e R3b R R R2bmRea NRzr Rl (Il) wor a
phar maceutically acceptable salt, ester, am de, or

W@e@d100990 t her eof , wherein, Rl is al kyl, C3-G8CT/US2007/062329
cycl oal kyl, or (C3-C5 cycloal kyl)nmethyl; R2a, R2b,

F@gmg Berlds 338, co?n;?d’éﬁld?%fofetﬁé %@rﬁ:oh@éﬁ%@ﬂﬁ%x‘ r)hodulatmg

net hy [ 'uor onet hyl
the ef%cmloélanstaaname 3 rp&eﬂammiémby Ws}h@r@ﬁ@gé@maﬁq{’wm agomsm or
| k Kk
nversgAGHAT. o PRI T e e HPp R o ol EREe S e fnyegtion

can b@Ws%d Fbr t%é’tm%@d pr&%tlr@%oﬁérs&h@dma@ﬂ by hittamirie-3.

| east one of and R 3d is fluoroal kyl
Typicélly, stohidientgersaiatog ametipeipd dyynodaptioe e bhstammﬁr?p e;

ecenlty e pR3HEH. S3P LR i n B o b EBBspn o

the inNB4tion, ether ABné&r-i® hombifatich Wwistt baghar actiad kyent, @&l is
aryl, cycl oal kyl, cycl oal kenyl, heteroaryl, or
examplet, @f Gyl thEraRewicsigsdPPRuent R6 or a group

r@@ﬁﬁﬁ%ﬁbﬁ% R¥d olc?ar]y@‘c?pyﬁgldﬁ 4%?&9&%&19 Yiles, |Ecirjdzng

oXYV, enyI KoXy; oxy oxy, oxya
but netl Iinmed:’@r tboaey lspeahk@mysldmnmnu redskafxiys invieodiph, damby‘stra’[e the
alkylcarbon Isulf n al kynyl , .am_do .
abilitycig 456} hi HriBarediPafedentan i mins R taesgom.

Such Qﬁbﬁﬁiflﬁ)ﬂ}s 'ca,'ll'!% Q&ngoﬁgﬁg ﬁlﬁ%tméml\l e {@Péb/r@lvléwlan BE4 %)Fﬂtfér of

hlstam@(e-&))rmﬁm&d diseddeRA) SORERDNE; Sibstititad mmydmgﬁalow 4~
ooy GHaRPHGS: CorEruRsel oy Eraderste SETAMNyave thg formuta:
-NR11C(=0)-; Cy3 is aryl, cycloal kyl, cycl oal kenyl,
het er oaryl , "or het er ocycl &&* 20 and R7 R8, R9, R10 and
R11 at each occur rencesar g i ndepgndey tly hydr ogen, Cl4
al kyl, C3-C4 cycl ogkkyl, a (C3-C4 cycl oal kyl ) am ne;
provi ded that Cy3.is Reth- . 82C N R2e R R2a N Rzr
11 Rl There isR&i<o %?:R sed a method of treating a
mamal having a ce#A non " -26 WO 2007/ 100990
PCT/ US2007/ 062329 2 e rfbdul ati on of histam ne-3

receptor activity is O, ther apeutic benefit, said

()
wherein R', R?2, R®, R% R R* R¥ R%* R® R¥ R¥ L' 1% Cy' and Cy* are
as previously described herein,
There is also disclosed a method of treating a mammal having a condition
where modulation of histamine-3 receptor activity is of therapeutic benefit, said
method comprising administering to a subject having or susceptible to said

disorder with a therapeutically effective amount of a compound of the formula (l1),

5.
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met hod conprising adm nistering to a subject having or

susceptible to said disorder with a therapeutically
we@tdoeaoi99® anmount of a conpound of the fornul aPCT/U$2007/062329

wherein Cy2 is aryl, cycloal kyl, cycl oal kenyl,

heteroaryl or heterocyclgx each 5 having 1, 2, or 3

het er oat ons sel ected_fy 0 mtrctogg oxygen, and

sul fur, provided §t ne heteroatomis

nitrogen provi de% ha is a bond, Zis -L3-
eyt

Cy3 and further rRprgvi haﬁ vvhen L' is a bond, and
Cy' is phenyl, aﬁg}, 's RP3- Cy3 and L3 is a bond, Cy3
i s not acycllc ' «f ormula R2d R2C N . 2e R2b
RRa NR1 R1 RRT, hn ﬁ1e met hod of treating a mammal
havi ng a condition "where modul ation of histani ne-3
receptor activity is of therapeutic benefit fromthe
adm nistration of a conpounds of formula (I1),

wherein the condition or dilkorder is selected fromthe

oo AR FARBALE RO SRS ot e AR yrorr
' is dikglo0daTs cywigkyl] me(ccgy@g umoam)mﬁgm RPyR? faéﬁ%ﬁa%ds RF?;

and FEf daaluain Rgopaii: iiode hraeyt & b REREIY &tk ™ R
and F@bﬂ En ot ?%ﬁdeﬁ J’ﬁ¥c3rbg§haQIﬁyleﬁuo%ﬂ{Wqﬁjo%h!koxy, alkoxy,

epi esy, trolntes di sorders |nflam”rat|oé 3
thnoalkmwlhaiugeesDsn&nieewﬁtmtjemws? atatlvﬁgan orelar marg of R™, R™,

R, %?By%b are @ﬁg@,ﬁb %3135{%? pﬁggo 3{““,{\%3\}"9 ?&E‘e @E\g%ﬁzgf‘ﬁoroaikyl
fluordé\!&fx?' ﬁﬁoxﬁqﬁ@amy?ﬁélégbh Oy rﬁ{rﬂ@flaftls @rbonﬁ)tdxsigen sulfur,
si ckhess, mnarcol epsy neur ogeni c_i nf | amma

carboo\lybﬂlltmna;tﬁ’é@wrb@nwo%maﬁmv@. (sbfr‘é?{a%lkyl)pah”ﬁ‘I -C( =0) NR*-,

or NEEHILARRE T BRER o AT b Bllo U Ry

heter8&iy¥ ldfr@%‘re@@?éleczﬁ?@@@@bsﬁtﬂ@dt Rfer ¥, grdop rrep:fe@ested by LS
drone vertig and sl eep, di sorders.

Cy?, Fﬁé/nhs@m@g@n A AR IydaEn Y éuspwhgalﬁon@my REPXHEIRYI,
alkox! érﬁ%keﬂ[kg?g'n%& aigéxiyxgﬁ nglﬁttalkgl EﬁB() M atk: yisulfonyl,

| sease nmodul at on of
alkynhi, siédd nearBoxyg ©yphoy cyaubdalkylt ﬁumrsatkbxv Hmlaepikoxy daaioalkyt

benefi t fro t he mnlstrat| conpou
halogeap RYArgXy 1 y I‘OW{:]!E r eEeARSP. ni rﬂe M@W@d ng. :@i% H\éRT
B 10y. ¢®
NRIEE oph?‘énpgf\'ﬁ@ﬁ A Fg%@tzﬂ ); EO&NE ok, Qﬁfgsew BEIRE,

where dal a n of histam ne; "
carbarst eityene, eﬂwmbasﬂmli@twmopﬁtﬁbe@@wnamléég -C(=0) NR" -,

or —I\%’ﬁﬁg (éi/ g %fnarg; cgc‘ Bg%k%ﬁ%&e% 'n Io}]ﬁfﬁrgégff or heterocycle;

and R”, R®, R® R and R'! at each occurrence are independently hydrogen, Ci.4

alkyl, C3-C,4 cycloalkyl, or a (Cs-C4 cycloalkyl)amine; provided that Cy? is not

R2d .
R N ;1:;@
R2b
RZa N RZf
R

There is also disclosed a method of treating a mammal having a condition
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(I'). I'n particular, the nethod of treating a mammual
havi ng narcol epsy, sleep disorders, asthma, or
W@R®@3i100990 wher e nodul ati on of hi stam ne-3 receptDDS2007/062329
activity is 5 of therapeutic benefit fromthe
wheré‘l%%[]ia%ﬁ il 'h‘i’é‘iaﬁﬁne‘l3cr@8é’iﬁéﬂﬁétl\ﬁffy a§ ‘é‘f fﬂérégyéuﬁd bendif, §dld
I mportant consequence of the ab he conpounds
methasf cmmansmg\a@mm@tﬁnr@ oozl avbieet iﬂ&h\én@ﬁf égseeniible to Sald

disorcps 34 s B nb SERY el BFcbe of AToRTR A g formyla (.

wherenﬁm?% 88, G| aIeg es Rk O)(| Metanaran etkiselde, ach

hi s way, the conpounds an nposi ti ons of formulas
havungd 219r dihetarpptorag éeh@@mﬁromdﬁfr@@@’atqwgeanaﬂ%ﬁé%’npr%ded

that a? ee‘g‘agg@ﬁé Q@ﬂ# %ozvgﬁdﬁﬁrﬁprggg o ot%gj tha¥ \fvﬁ\%é;a% Q%Oé’ﬂd Zis- L3

cy? adﬁﬁﬁﬂ&ﬁqﬁﬁmdeddhabwdemt &&mbbadeéé@éhédsbheﬁﬁjadeMeL&S
dyl ating the,histam ne-3 receptors in a mammal, by
Cy’ aa@ﬂn ﬂﬁét‘i@f‘ﬂn@y '%%%‘pﬁ:&#j'czﬁm‘@é 4R8N of the
invention, either alone or in conbination wth
anot her active agent asgppart_of a therapeutic reginen,
15 Particularly preferre r@mconpounds of formula (I)
or (Il1) as described Rt heRBet ai | ed Descri ption
above, More preferred g? e conmpounds of fornula
(1), Conpounds of forgutag/ (IR or (11), can be
adm ni stered to a subj ect E%ving such a di sorder or
susceptible to such disorders in a therapeutically

efrhe phéthed reating alMantealRiiisa @bad mahtwmrbaﬁwmanon of
useful for a nmethod of treating a 20 mama @% ;
jon of a

histarpied? recsmiatratityiuiol Gerapeusic tansfibfipreths actée'élgﬁf
compﬁgf\ﬂ Ffﬁgmz%acgppyvﬂgﬁﬁg?ﬁ’é L6 dr.kﬂﬁ&‘? Hlslo‘re%&g@'s'élécti?@d from the

by “adm ni' s
grouddﬁtﬁfs@dft t@foﬁﬂkthgnﬁirfseﬂma& astimnd, atfergionadgivitiiypefactivity
formul a ) to a subJ ect having,_Qqr . o
dlsorwsbwarm@raar @@@ﬁwa dyisiBicen. CQQSH%\@J%%%C'H%BWNC*P'BF”C
| I ;
d;sor({leg}g {J'Eﬁd'htg%f %lliswg?y deé‘étlﬁ bPI@{aﬁiutﬁ‘ ed’égrﬁgﬁt‘f% careinoma,
drug QWWMe@,ﬁ?w i Itd/lalbenest d:lmprelamsnaaplhfpss' gas.’fecpmtasi;na!

usefu

ds . t f f
disorgargairfigHmAlRD: BiUdEEs BIPGE S SERe.oblad L ipBr G yroid
carcnﬁ At pd)dRntd, EMERSs diseBRE Urb@ﬁélﬁﬂic s?ﬁéfmhé?%’nﬂtﬂ cBYfifive

| seases or conditions ar e, or exanp e, attention
impaidatt mugfwrp@,rr’aood \anﬁyattar@ton @éterE(tNDHn)qtsameet@masg; harcolepsy,
ttent th.deficits of

neurdisig GIaMEAThGDesh IpRPaR R RANE HISeedePrl- o of
Parkif§bw' é@l%iéragé' ﬁ@lyﬁ\%i&' dvares A?\Qirbﬁﬁ\é schidpHEHisINRigntivel deficits

psychiatric di sorders, hei mer's disease, mld
of scligopiirenize seizpees, entic sbpek.&payirome b rayettesiyngiame,

hi_ni,t thma, notion sickness, dizziness,
vem%ﬁpgrsteeé) %‘S@@a@% vesti bul ar di sor ders -28 WO
d Eéﬁ@Q%QOthBGﬁéﬂw&féﬁﬁg@mamﬁbl Imm@bﬁsnt](yn deficit
ia

etes e |l diabetes, Syndrone_ X,  Insu

hypefagsvist élﬁ@@iers&ﬁeetm@f s fiseasel Qfdj%%'aﬂ%w@empﬁl%’“'a“o“ of
histatiHe-5 SbQEhtEYERRS I bE 1A SeutRERIR B the administration of a

compounds of formula (Il).
in particular, the method of treating a mammal having schizophrenia or

cognitive deficits of schizophrenia, where modulation of histamine-3 receptor
27-
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sl eep di sorders, narcol epsy, pathol ogi cal sl eepiness,
jet lag, drug abuse, nood alteration, bipolar
waele@onel®we) depressi on, obsessive corrpul sive di BOF/t82007/062329
Tourette's 5 syndrone, Parkinson's disease, and
activitRIY ﬂh@Fé’pédﬂWtﬁér%ﬁPﬁbﬁ ﬂh@%mcﬁ@t@m@mf 2PEEpEOh AL YSbAUla
ovary syndrone, The ability of histam ne-3 receptor
(). nodul ators, and consequently the conpounds of the

IS G 28 pPBED e a e TR 55y, e

disorde?d, steasor dbési Whlet'é’ nefdul dtrcofristant se-af rechptor activity is
i nvention, inclu but not limted to 10 thOSﬁ

of themflﬁlb@@eﬁhﬂ@fﬁ@hémﬂ statien of psampRUTEIR oldRTBWR (E)

8 BT et ShaREREs o e e NG P s e

inventiditito mehamte BX06ffed8 of 383{55;neF3xece(ﬁtozE in cm!!ls,aﬂhe compounds
" Phar nacol ogi cal Pr Qpertjes of

descrigedrigpihpsmsinag @he dngniienaan S RhSRIasiG grocesses in
humaﬁ%%ﬁb%{ﬁi [ ghfégflé%% 'ttIF?% g@ﬁﬁ%’uﬁﬂ@%n@% 1&9@“6ﬁﬂhﬁulas

stam ne H3 Receptor
(1) or @} agomdesl for ﬂeahmgabndfprﬂeammgcmeeﬂﬁesarw @ﬁpﬁiﬁrﬁﬁm@lafed
176-.190 Ef.f ect

by hist1Birieng HeCGROSo G, ealietar Brauintianco s th isqages and

disorddis dan HRPAGRIREY BY GeicttivegmaNbERGaf hRErainee3 tébetd&ﬁs in a
spont aneously hypertensive rat pup." Fox, G B.

mamrabl, beidaninisteriig BcampOREYECOMATRIEY) of tigipyertion, efther

o175 S oo AT GRS o8 08 i

CharrelRN gratdrisy afe @brﬁﬁﬁu:&&; @iffoNavMal(l) or (I1) as described in
H 4- Subst'i t ut ed- |1 mi dazoyl H stam ne Recept or

the Detadjad diescriptignahnve. eMQiﬁ prafstiedaredhe pﬁa'rn%@aﬁ Shjeramnta (.

BRI TSR 0 4 Aol SBSpAyyocstung
such 3QsurdM orfsuddabtiblentp élﬁﬁ-cﬁﬁﬁﬂiérsﬂnra thera @pitivaty eifective
amou&ezt@gg%@%fz%gher al Nfr vo ulzfg %tﬁgé%loazcﬁz aglatl onal
mam@?}’ﬁg‘\ﬂﬂﬁ%rém@'icﬂwgﬁhe?ézmaéuﬂloﬁJo?%‘f’s)tam%@rréc%igr activity is of

0ZO0OVS rain Res , 67:61-69 (1987); Tedfor
therapdzutad beneht \Pharrenmtfm mekhaqul is Boepmplished bs%ﬁm&tc{rm@)

theragippyy oo pmoRBE Al o ikal 1oy (G (9 Sbject
havingzgp@scegtaﬁﬁeeto Suctfadigirdal.. . "Attention deficit

yperactivity disorder. pat ho hysi ol ogy and desi gn of
n@nrm;vcwmsmeﬁul fonineuaetil gtdpe imertionnisgludenzut are not

i35 B5as SpecHet s bl ane e B iapiyor RS

h:starﬂtﬁee?}tréc%btdl%f I Siidh Eyrppoasds meifaffor@hwtﬁl@nse@wdrem
Opinion in Investigative Drugs (2002) 1207, The

treatragny and prsventien b As6aRSS ObﬁOFﬁCHBDnsw(ﬁéﬁﬁGrdéﬁ hlﬁifﬁm'rﬁfafﬁng

mod%ﬂ%@%éggf@%h %oega%e\é@é%?ﬁa tzéﬂg%ﬁ?% for exam ,e attention-

deficit heaéragavigndiserdea (ADHIDedefistsvin tatteddbn, caiemenﬁa amhuixsyases
and | earni ng be denonstr and

with deficits of Véemwzyni%ra@seﬁ@'@hrsgéggagxlaﬁg Va%&w?
schizbpRihi2 bodRtive dHERE nd dysfurlclloN Y Bsychiatric disorders,

Alzheimer's disease, mild cognitive impairment, epilepsy, seizures, allergic rhinitis,

and asthma, motion sickness, dizziness, Meniere's disease, vestibular disorders,
28.
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behavi oral and neurophysi ol ogi cal characterization."

Fox, G B., et at. Journal of 5 pharnacol ogy and
W@X(p)e/rlimemt al therapeutics (2003 Jun), 305(3),P@OUSB0OE62329

"l dentification of novel H3 receptor (H3R) antagoni st

g r [
orio bSO, RSNC 010D P X1yt it

syndr@de; rrﬁiaboleym@Dmg, p&in, irslucing neu{mx@tmpmm—meumpathy

oni st _thiopera eds S
sleop SRR ST BRLITTI: PRI ANCT SIer B dep o TRATRES pyod
alteratién %lé@l‘ék HRioAGe 0 dep iR BhResdive aom{g@ﬂénve disorder, Tourette's

i nhi bi tory avoi dance task in mice havi oural Brain

syndreense Rackinsasg disepes) and mettdanchyadd gardpomg, m%amma and

oty B AT 1G85 e OB PRy 425 oy o e

conse@ Atly eie a3dmpBuALS oRﬂ@l&Wéhﬁcﬁrﬂ,Q@%}e\&?ﬂ or 118Gt $6&h disorders is
Effects of histam ne on MK-801-indyuced nenory deficits
demopgiratgdi Y exapelesdoprd fofednlewing TeRTENcePassani , et

a H | " R
hgﬂ?ggm ehf:@eandﬁgl ob g@h%r"z?éﬁew ews C?@%% m%g,i'mlted fo,

thosephecifietilii thd bramiplds, ty tret aﬂmtmn@eﬁum;m‘ramthay disorder
Lnventi i.ncl udi.n ose

(ADHE R Heftite naEnuRe mave Sempp St fy Conhilcatal. J. Med

Chenf, %@"St gesgleli ehksGoB e‘%%‘ﬂ'"?-’?t@ﬁhﬁ@blégl(ﬁﬂ F"r@ﬁ%ﬁ‘ﬁéé bVABT-
deficits, may be denonstrated b B., et al.

239: 1. F?Hmrmabwm@g@ﬂ Oheopeetizatipron Bma_WBEfeqlmlcal Efficacy i m

coor Ryt e Ch PSS Bl PR ety

Antagitm*?szt QR ri?d bf F%Jr@@tbmg *ﬂrﬁﬁ@fﬂe”rﬁ?néﬁaﬁ’eﬁ@@p@mms (2005) 313,
Ant agoni st", Jour nal Phar macol o and Exper| ment al
176- 1B Fiaffals iof bistano® Hsn@epiqrdtgﬁ@dﬁ-‘»é%?@w "argHRxERB M a

onbaf M iy i
'3761\/\/@'8 &ealt Behaﬁourﬁiﬂraﬁ’l R@ﬂ;ﬁgtﬂ tC(QDBE? E?ﬁgﬂZBeﬁaﬁ@h
pt or

Vated o op P Gl RERo A4S s e L o B B Be o ogical
Char%@_ng%@cﬁgé: SRLO, f%wwshbeﬂugedr ﬁ@gg;:@%u %g«%ﬁne HBl

arnmacol ogy (Berlin
Recepof (4)and383-igneau A& dquhurgalem‘ Phd?ﬁaamlt@rr\and:&ékmnimenﬂal

TheraRsunigs (& gP hed SEsOPBCERS: M L xpatt Gpiafan faeppulic Phtents

(200{%0!‘@)r 'ﬁagg@é Ahar F‘%%rﬁgﬁ(}}‘f-%%%@ Culrbﬂ( @pmtoﬁﬁh (‘entrai and

4:" Passani, al. "Central histam ner
Peripbpst! dlaraoes Sygiem lmstigm%w@m(:’@%dd Bageeh 47@7a|

ShayWi po Lot YRS PEREPRO O aad i SEaT Rwmely Fot Blogaysid
Exp. Br@ihRed. 260613D M@a? 07 fEOROSaI POT PHEARACAI0BR 29her

Hydr oxytrypt ani neaa Receptor Bl ockade" Jour na

275598 Wb y Tediord Ekplers‘p%mrowmﬁagféu??c?@ ((199%)and Fox,

oo 2EEho 5 RAS 1851 PRSP, SR, AR e

hypefR@oity Hedrddr: pbmogﬁﬁ'ﬁbio@? arldodddigabf dgwftwmmleﬁts 1 Annual
psychiatric disorde

Reports'in Medicinal Chemlstry (2002) 37 11-20; Schweitzer, J. B., and

Holcomb, H. H. "Drugs under investigation for attention-deficit hyperactivity

disorder" Current Opinion in investigative Drugs (2002) 3, p. 1207.

The ability of the compounds of the invention, including, but not limited to,
-29-
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5 Al zheiner's disease, and m|d cognitive inpairnment

may be denonstrated by Meguro, et al. Pharnmacol ogy,
w@r@chewdst ry and Behavi or (1995) 50(3), 321- 3GI/US2007/062329

Esbenshade, T.., et al, "Pharnmacol ogical and

those @EBﬁYéS i hé’é)@é?ﬁ{)fé'seﬁb t?éat’%é’iﬁ@ﬁ?al arfdl diSSAKE Witls danélts of

hurman hi stam ne H3 receptor ant agonl st"
memoBy antbdeamialg, Phay hedehupstesed taxa(m\)vosr@we a0 selegtve

nonimigsizgiit KE GRERHOR FOBORDISTL AT 24 pAT AT RS0 - ¥R, ¢ o
behadicﬂgpﬁﬁ&i neurdpfy8Rlodical chvrhdtalifstidey” IFast @. Breateall Journal of

Sprague-Dawl ey rats" Behavioural Brain Research 151

pharrerobg)y 287 ereFimeatal tharapgdicskid(0sckin)aR@d 8 b haR08;

oni B b oB L e LT Bhiopbd S gl T

propeHﬂ;%Sin réts. 2l Fox, BBIRY InfldfimatioREBsebddORN 088, 52{Suppk. 44,531-
Al mei da and 15 | zqui erdo Arch. Int.. Pharmacodyn.
S32; F(Eqr@a@yts Pa®t ah."HigaminsHs patagonist thioperamide dose-

sopor B PHEBE Dty BER s9 ng

dlzomgﬁgh‘ei\@r Bzomla?ims. in ePsyehnaﬂlhambaoqA mgydz?ﬂ'deetasﬁmm mite"

ner ati on of Progres er Raven
Behayiugh BrRBIRRFALCH 1648890 n 210 Ce ot B NauK Fands
Schmié&iéﬂ%ﬁ@%‘b H&%ﬁcojr 1908), 457, 588- 5T'3€P@:§’ét| bt ¥ Bfaihhe

dso i nvention, including, but not limted
Research (1996)s'é3-$,p'b1cﬁ -B1 &Chen, tdtal e‘3<ra1ipre§ealtC<bl (fPea} 839, 186-189

" Eﬁe@jgrcgjgs%@ir?g gp@(%ﬁrﬁﬁﬁ%@q gﬁm%ryfd;e?'tcﬁ ﬁal’aeo‘?albr}éaze

perfolnARIANBECPPhssahi S& A Ct C¥RtralhisiarmihagyidBystotraan tegnition”
on anygdal oi d ki ndl ed sei zures" Brain Research

NeuraBgidneei and Bmln)avsaalﬁevm@s {24¥30)z24, WO —4383 by

?he \‘I/a%g?)i gé%h%%@%ds thg I?N%E?)gllp in é:nt}rﬁ@@bnté ﬁ\o%ﬁﬁ’ﬂ'ted to,
those@b@bﬂ@@iqmﬁé’ e&é&%@s %&eat schi2sbhr¥akoyegritisedeficitwofa,

CNS Drugs (1996) 321; Vohora, Life Sciences
schizgptyeoia. 864 C@gnstwgﬁeéms oA Perderaensirated ﬁvo‘i?x G. B, etal

"Phafhﬁé %ﬁ@ét Pr(:f)grg@s (#%XB'P%@S@ th?r%ﬁ)hxs%l Eﬁbrﬁdracterlzahon

¢ol o ctS of carci A st am nergic

and Bﬁgg% gl)ﬁéci!ggcal féﬁ;ﬂca*nyan Cogdsitidri amd mbmphrmﬂ? lBh arﬁtﬂemﬂdargy
3- 580
SelootiAs RRING HRiree RN CAMABOR L Suirip! B ArBs Giday Fd

at
Expelg%bﬁfétl 'ﬁera&%tic‘sgl%gg@aﬂ ! 1?%9%%@5@%‘&?%%@@%@&

preptﬂmjmwmm of ﬂh&ﬁimrrmd@rt@gtha[hmgade@mr ar(ta@tgzg;tsgblopgramlde

and cEPH(ANL BT c RETUNG. 1Al HE Ay U AN Sgoqgen (2004)

0 ]
153(%{ @5173 0‘99? e%@%dﬂgg(g&(yf‘gg ? ; %apr?gér}zﬁml_ﬁ?lﬁi%crﬁs ition in rats

wﬁhobroindyiam logomotor sessisization.|'i kematesnd. A.. ehgl-anabe,

ey biiod) BB SSHBRSRITA; AR S¢S A ncs

FP Jaridwe &d &@8VHl shensrmarnand G PréYEtiﬁterfcttmﬂl ofEmpzap@m w:th the
Phar macol . , 17(C2 70-73 (1995); Yawat a,

et

histarginenlis feganierr igire ey ‘RfishnIispal Qj‘d”r#ﬁfﬂaé“pfcwu (|188§ c1 14(8),
pp. 1 %% 4%53,5?5955{1, 5 S Central histaminergic system and cognition”
Neuroscience and Biobehavioral Reviews (2000) 24, p107-113; Morriset, S., et al.

"Atypical Neuroleptics Enhance Histamine Turnover in Brain Via 5-
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Mol ecul ar Brain Research 132 (2004) 13-17. The ability
of the conpounds of the invention, including, but not

woO povirtied9a o, those specified in the exanpl es, PEDUS200H062329
allergic rhinitis, and asthnma, nmay be denonstrated by

Hyd ro&tﬁ;ﬂgmu%%ﬁ Iﬁ?&%lo&é@e" SRRkt Plgﬂrmacology and

nar o- 10 Kreutner, Ega R W.
Experldegntal TherapeGtobh i 1RED) 788t aﬁﬁﬁ% 590—’&9@ H3 r ecept or

%OCkﬁﬁEﬁ{? duces i, S,{ggg@ %bglﬁcwzn%utj\pt limited to,

those BBbBi%d itk ﬂ%?@ﬁémﬂa%e ® tr§:9t1dys3t9|95t|oh°fb|h%%?chaﬁﬂhﬁdi§odders
Egan, Robert W; Cuss, Francis M ser, Donald C ;

Alzheiresr's dishase. andamiid cggnitige ispaigenbrEghe Reswastated by

woguk 3 P SE OBl et B oeh BT8540 pyroes:

Esberﬁfﬁaﬂ@HT At rPhadinecsichich aﬁ@beﬂaé@mﬂ@@zropéhae@@lf AM&1 a
A, et al., "Modul ati on of acet choI i ne, ai gi
selectiyprand petemhbenan kiskaing "by"eﬁ?@ WF@O&BS% %@8}[@8 in

Pharnlla_.% %E%Egg&tﬁs%& Qﬁg,]li!hahljngdfg\/ Zggétofé@ﬁébtt” 8 H%ltarﬁfne

H3-ard&agonistrelobénmnalt onrgdadial m%ﬂmrp dwrt:meafmiumaétbyd‘é!ﬂ&ﬂ ‘aasi
evalugles B MAGHA SRTPHET RoVARY FnBaIR QPLBFAR Research
151 (QLOA{) 2‘8@"——2?9' %%ﬁrl&év?%)&wﬁe%_h aRd Nsbalah68an, Thehysiol.

he compounds of the invention, including,
Pharrbamn@tgsm Bt pd75-38; Pt Reselaspbal. fNedrosnienhe (é&%ﬁrﬁ%§93-

097: fifar 421 . Babey DRl ﬁ%?i@ﬁ&%.)éé' Ty DABGids apd

;zquséil&amﬁ;w Mtephébmé’@juyne 1%1 Nettusdsognchrfeinstiangs in
Cinical Pharnmacol ogé 199 2‘; 20 9), 771-777; O Neill
PSVCMDhBﬂmaCN@GMo@§9QM i P 18nK@IﬁehﬁB‘élsalbﬁ@r #RBofogy

Phantéth gBa o At oa Sﬁﬂfa%t TafBYohoptarEEes. The

Fourth €SsHdr@lior @SPW@S@BI@@@ a/r&:SKubi@r%ed@)f ReventsésBMéw York,
ResearchV}SZOOS v. 1064, and by R. lLeurs,
I

(1995387, ang a0y Lt he TFENS 'm%@i#fﬁﬁ@ (11&96 rédPctt hal

C {

CHETEBUEY o AT Sl il b o
those(sk2@filed id3he Bxam'pﬁesl%trehbeatimsyeanalseizur@ asdy bety of

domapa P IaRLMGHERAE. 5 - B dler NBUGD FHTSCH PR Rat 2 SEloctve

T N e

(2004@ GIpmurids-146; ah wallrasetm Yokoyama| eﬁonaln@urbaumafmaqoin (d883)

234, 1y 5k 8, Y S et 85 e5M Sy HaD ot PRatAGolpn E o4 260,
p. 237 ?§R@M§n§YIﬂGW@NQMUg§(my5 pS BRdr YoReraBife Beiences
denonstrated by Hancock Anti obesity effects

(20001B6AP32E . Dnesee Shih HoomNesraiel. (ISEEAAPnS. PES: Chen,
2. oSS AR s SLARE dRNBh Rho AR Y
brainHBtisHTlfemEBoRRhageaiddgy (2004deBs573-580; R. Leurs, R.C.
Vollinga and H. Timmerman, "The medicinal chemistry and therapeutic potential
of ligands of the histamine Hj receptor”, Progress in Drug Research (1995) 45, p.
170-165; Leurs and Timmerman, Prog. Drug Res. (1892) 39, p. 127; H.

Yokoyama and K. linuma, "Histamine and Seizures: Implications for the treatment
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of obesity" Inflamm res. (2004) 53, Supplenent |

S47-548; as well as by E. Itoh, M Fujimay, and A
WO 29i7/1009%thi oper am de, A hi stam ne H3 recept or PCT/US2007/062329

ant agoni st, powerfully suppresses peptide YY-induced

of epllfeﬁgﬁ*' '(fNI@'fﬁ'qu B %2(3321 @B@ 199"55%5“(( HR9Rami, 19 \@(o%ma

fects of a novel
K. Onbdetaam tiaurig areﬂ:@pﬂ\tatana!vﬁ aé@hoéﬂﬁ memaeveiﬁpe@@dﬁtamme

1 ol 5o i L Pl B PR BE MRl B convusions
in mméqu\Aefm%d 2000 )1inMehatabeolet1 7(8):70-ANn{1ogehc ¥ avfatd et al.

sel ecti ve hl stam ne H3 recept or ant agoni st on
“Role [of pistaminergic newsemnsin @@talwwnt ploerilePHe srEZUERRIINDel ynice”

I ght " t4 n of Ooe3| ty 15 (2005) 29,
MOieerﬂg%gﬁgﬂé%?g ?Kg ?lét al ., "Peripherally
afps RbiheoEthe CnvUTidsasf taéwaetra@nhmmmg anit @iot limited to,
hi stam ne | evels and potentl|ly reduces food,  intake in

thosespeciigrdp e Bxameless 5& treaippligraiedhinity, angrasihmangay be

o e R

Kreutney Ven &gani, & \ah; iHey,nbdyl"€oewiaed histarmine il eadd hi rb;zeptor
Brai n resea .ch.(1990 Dec 24 7(1-2

block@%%pmduoeﬁ@agnfﬁmnw IPRAT BB RxREHEE ! PR kel on,

congésrt‘i%h“?\'n’ﬁ‘gj F@Hﬁolngﬁgd%wgeﬂ 391 3bbogieL SR REBIGE LI, rEééﬁf

exanpl es pain, 1ncl dlng neuropathlc pai n
Robedl.; Gieas; Gpandiy M.nBolsbe demiddi.r HegaJain A. (Allergy, Schering-

v STEEL SILE, KERR o LUSEN, ) SFOAUEL T Reporetory

ReseélcﬁSEMQOM hlNéwmrdgyvmsmhazarzak%mmmw) , (994 3+136;
111(4) 2691279; Hriscu, Anisoara; erase, Florenta;

A. Defzurslizdc et al "Megulgtion ofacetrghelinaesanseiciy and supstanee P

et FRBIAERL EELAEREY, e P e

Journ@@bNPharrfrgcdidgy e19953007) p. 29%-250, Bﬁﬂ&ﬁ)adomet &he"Functional
ability of the conpounds of the |nven i on, nécl‘éﬁjby

relatioighim b twgen maat pols anh CriRysdtiveRRve (eEes i
hsstarﬁm%nlq )Ptt(S’r rf&;[)ﬂélta%tﬁh Wpatquﬁgﬁ’é § sgleémcbmbél%‘caenﬁ:e &1 994),

nar cof gl cal I ness, and
87, pﬁHthGSdenDnstrated by Barbler et al, "Acute

gﬁ’g% a{ppélzt)g g Ig&g@f@%‘éhﬁqg%ﬂ{ 2 I\tlrjlggn %7@?112 j'ﬁﬁ?% gyuecdjot limited to,

2008s. 3o Fdat Mitioh Sdkridss, dlzzﬁésmenleres
tmsezf’gjo!{/c)i1%05:‘0990 SCTT BS2007/ 062329 Neur opsychophar macol 0g 9y

diseaééooitibutar didordars, Bnd vamgn mapbaidenrasirated bp s ea

Meth@ti@ggs?i ‘lq-"ilgﬁngs m\,)@ |@§aIeF5h 'I\Iggﬁ{ ﬁ%g%f I@ggf@%ﬂ% Neill, et

I 86h ExprEI Fﬁﬁﬁrﬁé o] efwg)lzq 2898?)8.9
al. M&ﬂé,ﬂg@i@g ng%zn@ Sakai, et al. ¢ %ve Sci 9)(1 48,

Chaveagat @b iistaming (Hveeertrys rr@@!vaia’raﬁme 3X¢l@éﬂwin@aﬁfiid

coorl, (055 o VIR A SER i gl 054,

1-9, ¥hddy FRtLalrs, RT. Qnﬂﬁ?ngenarﬁ&w d&ﬂmm@n( 1'&%19ned1(4nairnhemtstry
415; "and Monti, et al Phar macol "3 J
and tQ@@pe,yttc @ggann@},@flg@nc@ of ta@ hlstamme Ha receptor,” Progréss in

Drug Research (1995), 45, p. 170-165, Lozada, et al. “Plasticity of histamine Ha
receptor expression and binding in the vestibular nuclei after labyrinthectomy in

rat”" BioMedCentral Neuroscience 2004, 5:32.
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al . "4-Phenoxypi peridines: Potent, Conformationally
Restricted, Non-Im dazole Histam ne H3 Antagoni sts”

waournedosof Medici nal Chem stry (2005) 48, 222BcRRSBN7/062329
10 The ability of the conpounds of the invention,

| gl 'é?!llﬂgef Petcoiodridd drafe iiventibho ﬁ%llﬁﬂﬁf ikt @t liiceh 40,

exa to treat drug abuse. Anphetam ne is an
those a;baséled llsttfn&rakarnplesn tchireaihehedity, diabetes. fiyneal dighaies)

synargR  BilbidSends ST At lptdio AbFRb il e

demoﬁé‘l@@ﬂe@%ﬁﬁﬁan&m |A0¢p"01rﬂbb§éity'f§ff@¢tb<@ﬂ A-B8UEeHY] Biovel non-
het arii ne; therefore H3 antagoni sts are t 5 1ikel

y
lmidaz@etmstagém@ Hsfreeenteranioggnist | i LEeRRAN deurpalotfgharmacology

oo GOk 28 P AR R R ot KRNI EH Griclopits n movel
of obesyageaing, re@i(mmm%malaméam S4iidgdadas Wadiramw k. itoh,
activity in use", FEuropean journal

M. FUHWM@I Mgﬁut §b@peraz”e@@2)‘\ Hisigming: swfﬁeerat(érﬁm%goafsf
poweffnﬁl ?L@%ﬁ)@g@@ssagﬁt i@?Y'lHM@&E gahﬂ-ﬂeqﬁ'r% " @l& F’b‘%h (1999)

ose speC| I'n the exanpl es,
45(4)1 p.eER5-4800S 4l Yateat etoal,, “Eﬁpoisarf alngo dim‘tamlrtteld@ esmpﬁnr

Mo TR e
Abstr%%&???gé?@r'ﬂ%ur@éc@ﬁ@! W@QYQ Qﬂa@&éﬁ%béﬂ?zooe) Malmlof, et

; Perez-Garcia C ., Psychophar nmacol ogy
al. "InflBenté nj a ceBmtye histgmjne Hz meamr agagaeishon hypgthelamise

noure] GERIph 3o ks 71 HORY Wt RSB Bt BRir o~
(20055’@!9k HRERN| 41 HizHRAS EBjeAnics @8k, erpenemuy@dmmmwrémave
deficits in abi lity to initi ate movenents,

ciproxiian elavates yaphalaiis hisiamiae lrualsand eetanily rgay%"efood
mtakq_gwrﬁ)ng%e%%éﬁgﬁm gg nﬁiliér;tﬁélpé? . g%&naﬁcﬁnaﬁ”Seram?stté\%r{ée

Symposien] Sendaldlaeth, #RE0 (Aluvember] QMO)SSakatar'atetsair | at al
. s|lices" Neuroscience Letters (2004 E? 364, é
Hyp@aﬂ@mv@@umnal higtaminesapd utai@wsi lip umé@@f#mgzmwa% rain

i cal Properties of
reseaﬁgjr%%gg@ﬁ% 2%éur oghyélgg ?é]l cal Characterization and
Bﬁ'ba@bﬁmyﬁof the cahp&ifdsaicihei inver@ognirtdahingrialt not limited to,

tho SeSc [ teé{l e{gl a of @ ?qgnt and Sel eg%\éeBHl S aénprém B,

tal
neurc@%tﬂ?\gqg%\fl e dé?%tiﬂ%%'ﬂ%ﬁ f’l’ chﬂ%trﬁxﬁgmﬂéﬁﬂ" @kudia;

GheleirBinis Graria G@ﬁcﬂlbeﬁcﬁ @:aréoltm‘i &lass;énﬂrneBahsﬁwiJ@,wraﬁi akrgic

neur.o J R
Phariagogy 149oE b 126 Rt 27T FreSt o RRsgle: B HRGer Bfenta
Paveld3tu MV-aMid@) E. 1 idpedirtthtalivalipnionl dfithé edalgesic Sifitaesef

speC| fied in the exanples, to treat nedullary thyroid

somecantitistarineses arsiel the bisjaryinergic seeariosipnalvement impain.”
d t ish Med. Sci. Mon. (1998) 4(5):

Farm%g %@@?d{j&)gﬂﬁe of histam ne H3-receptors in

t Meepitlity o ted C@ﬂp@undﬁ@bﬁe&ﬁt&rﬁlmﬁ|arbc$ud|ng vibutrrat linited. to,

Sci. Monitor (1998) 4(5): 747-755; and C H
those specified in the examplés, to treat sleep disorders, including narcolepsy and
pathological sleepiness, and jet fag, may be demonstrated by Barbier, A. J., et al.
"Acute wake-promoting actions of JNJ-5207852, a novel, diamine-based Hj

antagonist” British Journal of Pharmacology (2004) 1-13; Monti et al.,
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Fitzsinmons, et al., "Hi stam ne receptors signalling in
epi dermal tunor cell lines 10 wth Hras gene
wa@bkdenemdons, " I nflammati on Res. (1998) 47 ( Supi/Us2007/062329
1):S50-S51 . Conpounds of the invention are
Neuroggg&ﬁ&;aﬂaf}maséo fiybobpisti£ati g @l BRAIRVESN i(M90@ 523, p.

di t1on order’ affecting attention-deficit
325-380 ploatit elvalt, Weumpamqmarmaddllggaé‘e%ﬁjriEd@|~r§ﬂt3t“a Ligneau, et

f the i t l I I
a. o TR SRS 06 Y EoEeRg TRShO SIS b, ob8es
Sakaidéf Sctliifes§chigoaphpepi 23973404, wagniddwiez #eficekt sn®f
schi Zophreni a. Conpounds of the invention are

Nson\palnxd Cenl hrftlyysicksRhanmaasy., 1(?%%& iffg Parkbi- 7& & &tanuly of al.,
Neurc§RUS 0808 4. 8181, Wkl A0 ARG YERB Y ppecifS1001)

14, p.AciE) ahddasag et ey EUS. RPHReiael. (183 Bdbests 1838; Uv@rak C., et
harmaceutical conpositions of this inventjon can be

al. "A-Pheneyyriperdines Rpfeal CaHodnalinnalyiResideted, Nepiljudazole

istarf EPUARH ort 18, dinsl S0k £1RAILEY P die9brgtbass
gﬁlwrasmﬁy oﬁ&ea:mﬂnpmd&isocﬁf thd nmvnrﬁtbnahctmimgﬂtmt $|elt tmited to,
osage | evel | d th tivit th

those saReTTEdI Bl e BYEBRINS: 1 Heat Sudatpre. AtRadiia S abyed

stamul%ﬁi’ﬁ’{ hbaRs. ﬁthﬁra@ QiHidr skl digs EBALRGe REBMEBT activity in
condition and prior nmedical hiStory of the patient

animaigiargl it heatbeen forohaithe iHs drdaganisii thiopeearskie $up;freg$as
the art .to,start d f th d.at || s |

the lopgRRt SYIIURNRT BOUERT verphieta ey AHaeiore, iy dipggnists are

likely &f b€ tlsefNébritfoAtingdital|abuseGenag behrerdesaared bl Claphgm J.;
desired effect I's achieved. Wien used in the above or

Kilpatgek &t J r'dhionsieside the selastve histaminedms eaoeipiar ardasemist,

ot 35l 5 RHA 18 R | b B0 ¢ 2 By g

of pharimduaidgpaent),gd(y), aogept.abl e salt, ester, am de or
pr.odr bg form Alternatively, the corrpound can
adife bdite pEiheorapOI ArabRURYRMIONe BIFBELENT, i tus nof limited to,

thosecs?)'é%ﬁfeﬁ' iA Qhé Eﬁar%%[%g i ngggﬁ ﬂo@g%{lt%?%ttcdcd; bﬁﬁﬁ%ﬁ‘e&}% rd‘ré:i‘ ors.
depre‘éb@npbbassswéﬁmmmmtéﬁw%m bllﬂfé?t@@;zm&ﬁﬁﬁm@ mday be
demophUSIeRIShtPORCHbSLel BTl EraIT PRATIAEO RV IRGSs) 12

! )
o BB ia8S e A 150 140
215-Arxeatment. It will be underst ood, however, that the

t gt al i ly,.usage of oudsan oNMposi ti on f
¢ RSBkl b G eS St BR RGN, PR GRE Bine fted o,
thosemﬁé%if@daﬁ tM\é bnaﬁaptése t@ %@?ngklmdi@f@éw(’é dJs@agawrterem
specific therapeutl cally effective dose |evel for

patlerzetamyamﬂcm ar alplityi terinitigia move@eatsd ang patigntsabrain yaye low

fact hne ' t ] . ' e a f
copars B85 b AL BB P o PP eSS AT i
Ha re€sptopyal iR ishibls dbpamineDi, frec;ept@romo@m tAMFe aptoyiedtion
the age, body weight, general hea ex and di et of
in rat styital slices” Neuroscience Letters (2004) 364 p. 179 184; Sakai, et al.,
Life Sci. (1991) 48, 2397-2404; Fox, G. B., et al. "Pharmacological Properties of
ABT-239: Ii. Neurophysiological Characterization and Broad Preclinical Efficacy in

Cognition and Schizophrenia of a Potent and Selective Histamine Hz Receptor
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10 patient; the tine of adm nistration, route of

adm nistration, and rate of excretion of the specific
weompoweh enpl oyed; the duration of the treat nRCE/PS2007/062329

drugs used in combination or coincidental with the

Antagéﬁ%@‘ jd&nawﬁqmg@y@rﬂj Ei‘ﬁéhrhbh%l frﬂ@Fé?He%ttheM 3:176-

known in the nmedical arts. For exanp i s wel
190, 2005h Chenh €., sitial. |"Pdstfarma@olagtcat @ffe@mfpamég mehlst&émnerglc

neuro P 48K RAFL B i 5T P S0l

| TGS gamgz @hﬁect@ﬁmmtaflmé evettish! BdiLeliie tut indt limited to,

achi eve For treatnent or preventl on of disease, the
those speaifiedan the awyeplss. insealgprgeianishypid easinomaihelgRoma,

polyo 8 e & ol oty BB e horb el B EPT R Mo, S flon (1208

4(5):; PAR; pakes Sxblay), ARoROofdstamise H—Qtneoepton@rreth@rmbﬂﬁeaétﬁc&‘t of
i i ol W BV bl 1
Fitzsirg»%g ciil e "H@té%lr%ot%% ﬁ‘ﬁs Q%n%'ﬁ‘ﬁ zdé?ﬁ%i bt E{elﬁines

for purposes o consequent [y,
with !“Brasggmejalsk@ratlonnﬁdm‘iammahonﬁesc ()Tﬂ%)r’#"fs(lﬁlh)[ﬂim))ﬁﬁﬂssﬁt
thereo

brul t ke. h ily d
Mipeuns o epyention SrBetisBriRend Tor YeRiidandne
preveﬁﬁﬁ@@l&(‘)@x%ht@fn csrftﬁsdnﬂ\éeaﬁeaﬁhgsaﬁerhﬁ)m@éﬁﬁrhwgﬁﬁmod in

connection w th the follow ng synthetic schenes’ and
Aizheml‘rﬂad§eahﬂ3m1‘ dam@@&a aCemponpda ©f Bye inventien erreparticularly

v TR o O 5 0 Byl
or cogﬁﬂ@@b@!&‘tfﬁhﬂ%cﬁ&bﬁﬁﬁérﬁé eCo}ﬁfﬂLﬁiﬁi@Sofftﬁé invention are particularly

5- bi s(di phenyl phosphi no) -9, 9- di met hyl xant hene,
usefu{f iregng angd|prewning a sendition opdiscddemlfsatipaaserIRBsY,

[ 0 gycar bonyl ; Et OAc for
S*eepetslloﬁe'%cgﬁ‘g'{ée‘?w{% or'%ﬁ’l’ Qﬁb?‘%% O 2007/ 100990
PAGILEEA095d DB BRDF ameefsmgredlammlrdthemrmmmgﬂmy | PA
for |soFrop yl al cohol; Me for neth

comppgtiname thlwmapom@@ﬂ&@e@neﬂoﬁws %abﬁem aaaﬂm%tlﬂwhe
active &H‘P{) Qlindy E fraw ¥ilfecé[{}§$ﬁ‘;:a%p;ev‘é&h@@é‘étr%&‘ﬂ'i‘@rag@ﬁfﬁ: f’c%éponse

uoroa et c aci or tetrahydrofur
for a particulpapatierd] cemessitiboswhd rdbde bbadr@nrbsinat;dn dT'me selected
aceto

, f y . nbi
dosadeiayel 4l fepesth tndh erasiumngT e Basticu e pRRPoRBt: the route of
adrnu%’tlrattd?\altﬁé‘gé\%ﬂty 32 ﬁ’f@&&wdlﬁorﬁ:’ géﬁ@q}@ate@rﬁh}d?{%ﬂc%@ﬁl@ﬁ%nd

IS a mcrowave process vi al 10

prior r@ledwl istorywif the patigrddedagpireatsid \&emﬁes Mthmfat%hof

the a&fp RCTD A onlRiobhio Saioi Bt haf (TG tg aohisyq the

desir@XPRrhFRiicefrt angas gradhaytintrease ahe dosagd amwaMBe desired
process vials utilizing the lo standard absorbance

effect|ig@ehiey8d0 W naxi num power), If not stated otherwi se,
When used in the above or other treatments, a therapeutically effective

amount of one of the compounds of the invention can be employed in pure form
or, where such forms exist, in pharmaceutically acceptable salt, ester, amide or
prodrug form. Alternatively, the compound can be administered as a

pharmaceutical composition containing the compound of interest in combination

with one or more pharmaceutically acceptable carriers. The phrase
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reaction tinmes under m crowave conditions reflect

total irradiation tinmes counted fromthe begi nning of
w0 b@7ieeadi ati on. As identifiers of conpounds BUHUB20T/@62329

from descriptions reported in the literature or

"theraﬁﬁﬁi&%@?'&f&ﬂmﬁﬁlﬁ‘ﬁ" ¥ thERDAPHIRRS &F thEBNVEIRiIoHSREANEAS

‘ are identifier nunbers assigned to conpounds
sufficiegt arBohieofi thalcomtunaldiodresddisardeist at Aseapwigdapenefit/risk

. Chemcal._Society. nd.are []. h
ratio appiaEy© 2Ry e kot e Bl v o8 IRER@or Ao Eor. tat the
total dafly @8h§E0Bf ERNcHAPBHLPREAM cBYhpsitNs&S th@ineytibhelill be
procedures. Representative Erocedures are shown in,

decided by #he atiending mhysigiarowithigdhe seepe of sound mgdieatdudameit.

. . ~ . I . . .R3a
The spEiE el ip SR ligpte Hord VB forighy TRB MR, Bl
deper@unmva%riégmfdssm?dwdn}dim@thmﬂiao&jer\ma:ir@gﬁrea’@d and the
sovorb P RElSaSCHESIMILE! T1F SASICAPORHH O ine Sbectio

- gh el ' I lK¥ @i
compbFkftyy A 8¢ B Tod Py B oro LR LA gt e
patiernReiag tR2d of BEMiRidaticm doReeyf sainein@sration | ardirate of feacrativa of
1), wh t t it d f 1 l.a,2, wh '

e srec AgmoasEa e s SREHST 1 S e
comsbor 55 BRI Ik IB b erpRasingondfacor
well knawn @y the meCjca! arts3-Foy Bxemme, it isveelbwithinthe skél ofdbie @ to

t al yst h t i I.adi. 1
start g e fGPouRR at frlelont Thef el ielo Ahicld 85
therapdtdiRHTR2) and tb geanhligdadrebye tissiabsadge eniilthe desired effect is
2, 2" -bi s(di phenyl phosphi no) -1, 1' - bi napht hyl (Bl NAP)
achieygl a base such as sodium 5 tert-butoxide in a sol vent
i . | o .
Bt aan Rt & phaverliont ditbds MR Braldh) dce rfe ' o7

comp6uhi@s abig inkéltich Bdminietesed told humaarboulowd dndroalsmel Irdnge
provi de conpounds of fornula

from dlagii NS e BDRI MO WERbL | FaerPgRes phera
ad mlrﬁgtfﬂcfﬂ nﬁ&@?ré&??ﬂfe FJER&S 4 7 REY¥ENGE L I8 aRsLitab ot to

ates |
about 0.1 mg/kg body weight. If desired, the effective daily dose can be divided

into multiple doses for purposes of administration; consequently, single dose
compositions may contain such amounts or submultiples thereof to make up the

daily dose.

Methods for Preparing Compounds of the Invention

The compounds of the invention can be better understood in connection
with the following synthetic schemes and methods which illustrate a means by
which the compounds can be prepared.

Abbreviations which have been used in the descriptions of the schemes
and the examples that follow are: Xantphos for 4,5-bis(diphenylphosphino}-9,9-
dimethylxanthene, [161265-03-8]; BINAP for 2,2"-bis(diphenylphosphino)-1,1'-

binaphthyl; Boc for butyloxycarbonyl; EtOAc for ethyl acetate; HPLC for high
-36-



1o known to those of ordinary skill in the art of

organi c synthesis. The reaction of amnes with aryl
whadordewoand aryl triflates is known to proceeRCT/OHS100E062329

presence of sodiumt-butoxide (NaQt-Bu) or cesium

press@l%tr I%QI@Eﬁr(ﬁﬁtgg%hy' IPA 6 |@6§|%%0P§IcéﬁoiaMéTﬁir®Hethyt MeOH

but not limted opper netal or
for meﬁhdanolph’lsl fadnmthamméfpavle Pd(fpdpaié@qlgm éﬁiu for tert-butyl; TEA for

ol AR R LA BB

para—tbld@n@%gif@w AR dilsenAiitimeeddetoditry fap Mg Ph itetreperature” or
Bu) 3P)" under anbi ent or heated conditions to

amblemt mmperaiem sw@bbpmmm&a@u @ tGeppsriedigens 6ulitpedladium

acetais YA GTa] FRES Scloarst gl PTIsrotRE pisgees ol ] i or
30 ml@%Mlé%m@@eb@d%ap‘;ou\\mﬁkr&W\% REaditieeeriribnie Wore
pyridine. References that describe exanples 20 of

carned th wsirigobiel ogresS yntheviger GamdPersonale esnisswiAry{Uppsala).

xR Sl i Ao g g s A0 g1
stand8ABatiHB8hce lbvePE)SOOO\VVf maﬁﬁn@h pow]er) O got Ethwd otherwise,
65: 1158-1174 (2000 . g et al,,.
reactign figies @gigr(m@@yavehﬁgpcgt;oms %@g {atalrradiagion @%@%}]M}ted
99
from tﬁ@%@lgmmﬁ%r nua‘fe'sm%ﬂ%tg%nr Ilg% e%ﬁﬂ%sﬂdéf‘ncfeb AUte %?Pef{om
descrtpyuogemep(aited mmheshtamﬁJrﬂfmﬂmaMblemmmecblalw A numbers

l | e%g:(gé,gryﬁ%ﬁg %g%;gelﬁi@g;e fl(ﬁ egs gsssl'grra]gc? ko tor%tpoahds by
Che mwﬂa%% QBWi’éé)@b’thb%ﬁb?rcé‘n @h@wwl%a@@@mﬁér@mn

are nethyl, and R2b, Rea, Red, and Rte are
knownwjth{wnfczrdmsklbedtheﬂaréo descri bed i n Schenke, et

t507 is.a 3-fl,uoro-5- :
Y16 CORHIOP Sy s TR G phearet oY gty SRyhetic
proceﬂ@ffé’é’ | ReprtdentdtvEProceditts Beg sh&en ilRaslit dré @0t AiteBed,
are hydrogen.. In the sane ref erence (Schenke, et al .
SchetssHal &nt 5, 071, 999) is described ethyl 3-
met hyi hexahyd
ropyrrol o[ 3, 4-b] pyrrol es5(1H) -.car boxyl ate, a conpound
whi ch may -38 WO 2007/ i%é@g&ﬂﬂ/ US2007/ 062329 be
treated with |ithiumalum num hydride in TH to reduce

the ethyl2dcarbamate group to a nethyl
pr odrplélge , 5-di nmet hxl O tah_,ydr opyrrol

H Are thyI and e RedR® R
2e, R R?r e hydn, N tRE sam®
(Sc al ., xUSPateit 5,071, 999) i s~descri bed
yﬁ<3N5 hethyl 2 mkad R N

| azabl cy@l o[ 3. 3. 0] ogt ane- 7- car boxyl atgth conpound
whi ch3~may be treat&d with Iithium al um num hydride in

i b S

comp@ﬂﬁg{gﬁ i?emgﬁﬁgpnglye@é‘ﬁb%gﬁ§d?§é@d tﬁa i al’“ Rzug

Com[RaJrﬁmofF?Uhhui@at |V(dmrémﬂ§ ma}ilﬁmlAt)/cloalkdbtsm nb@datk@l alkyl
arounsas Beun 1 Tosenia () and B R R, REPYIIPR, L& 8L ket
formula (1), when treated with compounds of formula 2, wherein R®, R®, R*, and

R%¥ are as defined in formula (1), X' is bromide, iodide, chloride or F3CCQO2- and

-37-
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after treatnment with nmethyl iodide followed by

treatment with HBr in acetic acid to renove the
wheewzgbosest er, wll provide PCT/US2007/062329

5, 6a- di nmet hyl oct ahydropyrrol o[ 3, 4-b] pyrrol e, wherein

wheremxar%d 52@ & e. C"S}@t WLCywﬂ%nM h dallddasn carslysiefuch

are hyd rogen he tase where conmpounds of formula
as bui(mot Iam&r.bwemmdltﬁs B@Gt&i@éﬁﬂ@f?ﬁ?ki ere and it 151is

esired that, e nti i I r' '
wis(aipipigneSGp TR ABPEIR Rtrbph) ISR GHUE b Facemic-
2,2"-biS\KipHERYIPRoSHHING - Bl ﬁmbmeWIW)Uénd ab@dets@ch as sodium
separate one or both enantioners. 20 Schene 2 x2 Tf.o
tert-bijoRigle inBogol¥@ntEuUCh as butingt yigyited. tomlljeﬁe) Wltpﬂthe repGiion

T
aboutf 1@ wwudsout, 20nfeyurd evilp pasvédd ednmbuhdﬁof FBMUNAIOE 2EHITH 269990

PCT/ US2007/ 06 zyl oxycar bonyl protecting group
repreggniplivg HBCWP%W%@HE‘WQY oxy) - succi ni nide or

d‘i’ﬂé§ éV&%?ﬁ@ﬁ' ofCJ}h%ls%tq é‘@ﬂhéﬂ&&s &Hﬁmtrﬁﬁates is well
I 'Sopropyl ét hyl anine I'n sol vént's suc
knowidlie I:Haneom‘eirﬁmaey sidli pr thei mOﬁocganuDavrdhemsf diheuteacton of

amingSgiRR 4191 ETLIE SBR By A B RO B A Pt oL aay s of

sodiuRft- @&bséud%ttm@sau)tdﬁ ddsHfh anirdte ges,gt@gy in tﬁ@b\f@iﬁnce of a
such as dichl oromet hane, to provi ound

metalfaataiwasl.&h asobupoahimied taraampar metamrpm!s éaﬁa;fhuw digcefate

i R e e B T M D L T

OPHOT‘C"EHV \J feanigapy alcikts! bet maniteaxies B1RARY br pr-Rirect i ng
butyl g usi n heated i 0 trifluoroacetic acid or ot her

lrm{h asPHBRdehameiant O AeptebromiitionadodyeneRG
compil 8o 46 ARRGAG RO SRl Tho Bl A BRbelcLane e o

tnﬂate!\lbf thepaigVhaliesambanytitifiate. flotemdastion cEomeoperitsrefd in a

mula 9 when treated with a se such as sodi.um
SO'VQHE/%H%%S Aipxang dlolusne. onpMridige. Eiﬁf@%tceﬁut'ﬂékfzﬁqugeﬁ&émp'es

of the rﬂle I'Rigﬁﬂjod?gs ki SORURHAR 19d raRwidY). Higtdigeerad Addw.
Chem Int Ed., 37:2046-2067 (1998); J. P. Wolfe et al., Acc. Chem. Res., 13:805~
818 (1998); J. P. Wolfe et al,, J. Org. Chem., 65:1158-1174 (2000), F. Y. Kwong
et al., Org. Lett., 4:581-584 (2002); and B. H.Yang et al., J. Organomet. Chem.,
576:125-146 (1999).

Diamine compounds of general formula 1 described in Scheme 1 are
available by general routes and methods described in the literature. For specific
examples, Schenke, et al. (US Patent 5,071,999) describes 5,6-
dimethyloctahydropyrrolo[3,4-b]pyrrole where R' and R* are methyl, and R®, R?,
R%, R and R% are hydrogen is described. Also described in Schenke, et al.
(US Patent 5,071,999) is a 3-fluoro-5-methyloctahydropyrrolo[3,4-b]pyrrole
wherein R' = methyl, R® = fluoro, and R%, R*®, R, R, and R* are hydrogen. In
the same reference (Schenke, et al. US Patent 5,071,999) is described ethyl 3-

methylhexahydropyrrolo[3,4-b]pyrrole-5(1H)-carboxylate, a compound which may
-38-
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15 conpounds of formula 10 which are representative of

conpounds of the invention- Alternative nethods of
wa@lea00990 kyati on of conpounds of fornula 9 arBCT/US2007/062329

avai |l abl e by treatnment of al kyl halides and triflates

be tre?ﬁietdr\rﬁ %?urﬁfnufn‘i’ hOWide th mrz&elrée@éesmesmm &srbBiate

mte to di chl of onet hane, tol uene, é’
groupdoet methy! gtoureane peaduces3, Srdimgtmdodtalyd TO#'BFT@ [34]pyrrole,

wherelR R aR” AB ARV bAEI bent e X edtt uALE bavdarog. 1f

the sénﬁé PABYE R (SRhEAKP!AHICES RABROS0US,000) indsadrivetiOathyl 3-
her met hods for the conversion of conpounds of

methyﬂ@rhﬁiaazaglqyﬁko& ddlpdanay -earboyylain. & a@Mpayl waich may be

treatel ift G Uma R AN Y IR06 febiite {18 difytarbaers

groupBas %frﬂéﬂ‘ﬁyﬂ gelupdeancageidone 2 @-ﬁtrﬁéﬂy&io@ﬁhﬂdﬂayrﬁb[ﬁﬂ 4-
anot her nethod faor the 25 conv Vfggnpogr&{@g
blpyrrpler whesein R @n@dﬂpoﬂjﬁd”@ew SR Rl@ vesd R™ are

hydroégﬁlc'itjl %%slﬁ% %?é(;fﬁ@@ﬁ%t tﬁt%h@al{!&] %O%fOHO%G@M’?i@ escribed

ane € presence o dium
6a- méthyl@l@@tatwmppngld 3 H-etq;)ylasiel-’scaﬂidxykmamd ttamztyhe&ster which

B MR O e R
remo%sl;%gtg%nzggégter 300 H\ﬂ@é @6%1&%@80@8%6@&%@0[3 4-b]pyrrole,

4, als novvn as yrrol

wherdi )/ raral 82 mremmewrmyﬁzucr?a iRf", R anry oare hydrogen. In

i meth

the cq@a\gﬁ%%orﬁgwnh%ﬁfﬁﬁtrrﬁﬁra (q)ge% pr%s {%4s a racemic mixture, and it
is des'?%iﬁ%ﬁ%ﬂé%fdn%ﬁﬂaﬁ{ Bueied prodiectd balBolgacbesyieie is

avai |l able from nethods described in Basha, et al
chronnat@grapéw of Apgp racempisenixiure %) a shios)/aplepn Mmaybe whlized to

7/062329 A and Schrinpf, et a.
separfer ?’9%%5%@%% ), WD 2001081347 A2, Conpound of
forrrula 4 is available in racemc formcomercially

fromJ & WPharnmLab LLC, 1300 WSteel Rd, Unit #1,
Morrisville, PA 19067, USA and from Ani chem LLC, 1
Deer Park Dr., Suite P,S@hgMé@th Junction, NJ, 08852,
An alternative 5 preparation of conpounds of f & 4
may be obt ai ned by hydrogenol ytic renoval ﬁ
pal | adi um and hydro as) of the nzyl ﬁbot rom
ter “byr§PC 1- benz hé&k dr opyr rol{o[ BH3-c] pyrrrol e-5(1
oKyl atet & viHde -a—eenptd 'Hpr odueed—as™a
racm m xture is ided in Sch , T., et al,
Nat ent 5, 071, 99§ (1991); the Yol ation of
enant onerical ly pu Fbied productg fGbgm racenmic io

m xt ures by col um 'Chromat ography "on a chiral colum
is well known to those of ordinary skill in the art

of organi¢ syhthesis, roxkde enanti onerj A2y
pur e s‘%aR) tert- butyl

he M rrolo[34 e5(1H)
IHQ' racem c f,? ]H'S Schenme 3 x,g

\ ; \
Chz H alkyl
8 9 10

Alternatively, the nitrogen of compound formula 4, may be protected with a
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N--Boc NBoc NHNH, , ,IHH" HH fIl H 1 ,jH N4

al kyl 12 al kyl 13 al kyl Conpounds of fornula 4 may
W@k®o/1w9i reated directly with a base such as PEDUB20AT/062329

hydri de or sodi um carbonate in a solvent such as THE

benzy] cﬁliyl QWYP%rcﬁ@ctﬁ{ﬁﬂou%QJtﬂiﬁinlgW -(bon B QYWcaenGaImaunds of

Al tef nati vel vy, npounds of formila 4
succininige or benzydoxycanbat ah@rtnfal aewd@seawcz!ﬂ &g al dehyde

diisorglneiblasifai Saviils ShFoes BenliabTRte BABRRGE a My

comp&aR® el 5f @dmbsurds shermblegbes wddige atictatayzel
trifluoroacetic acid and dichloronethane will provide

remo\s e umbigtogycarbpriil Group Whesniseried Vit aR GeiLsurEs 12

triﬂuo%%%ii{: .ragﬁatsﬂ %Ibggﬁﬁ{%oé{%g%hgm@% I'f%f"ea C‘f‘j’é Qid&gnﬂrﬁmd
of formgl”ﬁ)@u%i?ngﬁtfurfdocbﬁ”fuhﬁulbfﬁ whiherhtrestedneith as:em;:aiundeofcfbrmula 7
npounds_of the_ invention

accoramgdpﬁ@@ﬁlf@nﬁwiiw S cmamhiﬁﬁﬁt %\égl %’ﬂg Bi&l?éf%)u

£ d
The refnBFafH the 8pn2) EXycBob U ToRicung do SSrYreaedrog s
trifluothadietio aikdhather atidkseich,aset!By In a@ficaandd at by hydrogenolysis

utizige hydRaeE Bes G PRl ST s aiglysh agopascLses wail kRGwH By
thosef¥kfled3A 0 AOERE Hill B BORLBUNEE ST Tirf DOTiRpoids of

triethylamne to produce compounds of fornul a
formuic BevhenitregiedmBith a Rege adicBrasReslimn fogrde-HopAsolyerg srep as

ot NGECSY i SR B B P e R e

compbQhéi® bafokhulad GhhicRidrd e spasik @ﬁ@@ﬁﬁmﬁllﬁﬂé of ﬂhbelnventlon
net hods outlined in Schene 1, wherein X2 is

Alternativeronihads whgireet alkatiosf %ﬁﬁiﬁlcﬁgoftf@”ﬁ'é@rﬁaa%e iRYﬁjWﬁ"e by
treatr{ﬁtgrpt réi*l%éla}{ gah@% %ﬁd b8 (Nlﬂ‘u%o%ﬁﬁi!n% &QBRRMB%ngot&g}\ts

_ ; are representative of co
such BB ®ut hyelimited o Sehfwomedthafe, toluend et admmat etemne;mlaratures

ranglr\i\gg E‘rgmcg’f %J ?gg °8f ogt%r?allelyﬁn %r?e p\a{\gseern%g%fgbzaéessucl’yas sodium
carbonate, sodium bicarbonate, cesium carbonate, or triethylamine to produce
compounds of formula 10. Other methods for the conversion of compounds of
formula 9 into compounds of formula 10 involve treatment with sodium
cyanoborohydride in a solvent such as THF with carbonyl compounds such as
paraformaldehyde, acetone, or acetaldehyde. Yet another method for the
conversion of compounds of formula 2 to compounds of formula 10 involves
reaction of compounds of formula 9 with a carbonyl compound in dichloromethane
in the presence of sodium triacetoxyborohydride, as is well known to those skilled
in the art, and as described in Abdel-Magid, et al. in the Journal of Organic
Chemistry (1996) 61, p. 3849-3862.

Compound of formula 4 (CAS #370880-09-4, also known as pyrrolo[3,4-
blpyrrole-1{2H)-carboxylic acid, hexahydro-, 1,1-dimethylethyl ester, (3aR,6aR) or
(3aR,6aR)-tert-butyl hexahydropyrrolo[2,3-c]pyrrole-1(2H)-carboxylate is available

from methods described in Basha, et al. U.S. Pat. Appl. Publ. (2005) 2005101602
-40-
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heteroaryl, as defined within the scope of fornmula
(I'), in the presence of palladium acetate,
wQdireoged ohexl phosphi no) bi phenyl and pot assi uP€T/US2007/062329
phosphate in a mxture of solvents such as but not
ol r I r r d
B T R L A A Rt
of formateps imasailable mirrmmamid_ﬁqrm Jmnlee@tetlv tamod 3aWy|Ph@frﬁ'@L8b LLC,

1300 JESFed i by ! CHRpBuies Far EOPT b ol ARGhemyc.

Deer b%ﬂ@D?aBYﬁtet?DWrﬁoéﬁi HsnctioRONGNOESFET Anesfedfdtiveand
pi nacol boranes in the presence of a base such as

prepasaiitiruai eampourdseof REPOA 4 sraywtre Phtanebby N ragsor!vas

emol AR AR Ba S o A ARG 1

benzyRe&taHyBRhS Ao [2@-c Y EBREB) 1H)-eartdory| hieg & greuidd aammpound
tri phenyl phosphi ne, 2-

prodt(C@d@Sca FRRETYIE éﬁ&'ﬁ%ﬁu'ﬁw@ﬁ%’*%ﬁﬁmqf\h@ - s Yio Steme,
5,0712%&?5?,I l%éf‘ h?ﬁ%h?ﬁ@ﬂg@@a ttbﬁlera\‘}@! eJa Wpﬁ)h gbgsglﬁ(grp [facemic

mixture bp doluegy civasndiegraphg\dreavetirdlarolemarip wellikmodun fostbpse of
Pal | adi um Rea ents and 25 Cata sts mnomfltl ons .| n

ordinas/H| 6 B9 e sqfeanmw ey bEoRde SRetTBRRCalbGae
(SaR,g‘éfﬁftSr@-%% ‘F]%Ré OPyFr?% @ﬁ%égﬁéleoﬂ 1 Pﬂ»c@%&ﬁﬂtﬁeaﬁbﬁﬁts

as c npoun 5 my bé fo for

racergixdophe in B. T. ONeill, et al.., Oganic Letters,
2:4201 (2000); M D. Si ndkhedkar et al., Tetrahedr on,
57:2991 (2001); W C Iack et aL, Journal of
Medi ci nal Chemi stry 999) Let si nger 42 V\D

2007/ 100990 PCT/ U82007/ 062329 Dandegaonker
dsNano

ocC. d (1959); rroI I, F.
3, Nqb@‘g Chem 2 29 2237 (20§1) NHBor oni c ac

o 'df s—ef—for [ iret-ord '‘thor-eni-a- &t
rekn R is boronlc aci ters wher ei |s an
kyl such as neth or i soprop and 5 al sé‘l

al
I

i gcl udes pi nage rane estens ﬁ}\'ﬁ(ler ein the t1g\ml!4&" O
groups taken together with the boron atomform a

The ngpc'i_’u a%téﬁgﬁhﬂpé'ar é/:%ig&: %bqreaﬁ glr W Witk é/se such as

are many teroary ter ocyc
sodiup@ h@ofide ac so@uancbrbonam acn asdidentestchras THEtfoﬁmwed by an alkyl
aval | abl e comTer hat can .be, prepared ,as

haiideé@emmcwwa Ghidkmla 16" AUEBTRIENE < PQER &f frmula
4 whgﬁ $a1&y Mﬂﬁ FéfBMﬂa!@éﬁgcgé & 9|fz< R{éwue Al f&@dmel%nowed

oroni c aci ester rea nts ar shown in the f | ow n?
by traatbient withidodiurbcgapbleerobdibde wil IafOlmiajCCHﬁﬂO!Baﬁ&)ﬂf fermula 11.

Comigies &) mag.LL BN eB BB RGO EapapaEibapd and

dichi%&han@%lﬂ—bﬁﬁﬁdﬂ SR pBeh@s @ﬂraemu?a— Py OBnthdiene-dfformula
boroni ¢ acid CAS #373384-19-

12 wlzenrreeateq/wm |Gﬁ1TmCJ|hI@d§06BPFmﬁ|% 2rcseidieg tsepeditipps putlined in
Scheme 1°will pr{%nde compoH%As of formula 13 which are representative of

compounds of the invention. Alternatively, the method of direct alkyation of
compounds of formula 4 by treatment of alkyl halides or triflates with compounds
of formula 4 in solvents such as but not fimited to dichloromethane, toluene, ethyl

acetate, optionally in the presence of a base such as sodium carbonate, sodium
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acid 1 H pyrimdine-2, 4-di one-5- Specs, Flem ngl aan,
the Netherlands boranic acid CAS #70523-22-7;

w@ehrnewd) Raynond F.; Prusoff, WIlliamH , SCI/O820%062329
of 5- (di hydroxyboryl)-2'-deoxyuridine and related

_ ] i ot : | .
bl g  ming O Do o B of formuta
11. CAS #1692-25-7, Frontier Scientific, Inc.., Logan,

UT, USA 2, 4-di net hoxypyrim di ne-5- CAS #89641-18-9,

Frontier Scientific, In¢., bqgronic acid Logan, UT,

USA 2- pet hoxy- 5- pyri di :g‘-:—rb%ﬂ%ai c Digital Specialty

Cheni Bals, Dublin, NH, acid CAS #163105- 89- 3; RRe
st 5l e hal o- and al koxy-substituted R3%
bor oni ¢ aci dsqy1 anggt hei r Suzukiggcr%%-
PHONSR3t 0 M-l eterdaryl pyri di n&s5
;R2eBfyCe, I\/Esﬁréltol%anIR l’" Tarbit, Brian,p
Chem _stry, Synthesis 82003), (7), 1035- X
RUnd¥l onal i zed Pyridyl boronic Acids &8 TheiR* Suzuki
14 & 0SS- Coupling Reactions To Yield Novel 44 R!
—Het eroaryl pyri dines, Parry, Paul R ; WANQ,

h ; t , An [ .. B Mar.t i ;
T PBROUARS oL A A Gy PR A RO 20b8 00
meth&dsl 6RO H Q6RSAR 1, Wifdremt X¥is(ROARA R°Gd brohhide may be treated
7541-7543. pyrim dine-5-boronic acid CAS #109299-78-7

accorgingdecnethioz knewnalo, one skifed etheyat ieeiioyidss carapowisls of
o5V R P4 BB B compoune

of forMRND4 hedt rédted WitgewnpoGhtIf forhulaEts, winereicCl? Bsdrgl or
40( 14): 2620- 2622 &2001). 2- met hyl pyri di ne- 5- bor gni (f .
hetereambaeabned aiTin Y Geabe ! el 6 o hespresense 039?* adium

aceta@%&hcyc‘%hexlphosphino)biphenyi and potassium phosphate in a mixture

RZC
RZb

RQa‘

of solvents such as but not limited to toluene, isopropanol and water under heated
conditions of about 60 °C to about 75 °C will provide compounds of formula 16.

The reaction of aryl and heteroaryl halides and triflates, such as those
represented by compounds of formula 14 with aryl and heteroaryl boronic acids,
boronic acid esters, and pinacol boranes in the presence of a base such as
sodium carbonate, KzPQOs, or KF in a solvent such as tetrahydrofuran or toluene,
in the presence of a palladium source such as palladium diacetate, PdClz(PPha)a,
or Pd(PPh3)s, and a ligand such as triphenylphosphine, 2-
(dicyclohexylphosphino)biphenyl, tri-t-Butylphosphine, or tris(2-furyl)phosphine is
well known to those skilled in the art as a Suzuki reaction. The general
methodology has been reviewed for example in J. Tsuji, Palladium Reagents and
Catalysts-Innovations in Organic Synthesis, John Wiley & Sons: New York, 1995.
Reference describing the preparation of boronic acids such as compounds of
formula 15 may be found for example in B. T. O'Neill, et al., Organic Letters,
2:4201 (2000); M. D. Sindkhedkar, et al., Tetrahedron, 57:2891 (2001);, W. C.
Black, et al., Journal of Medicinal Chemistry, 42:1274 (1999}, Letsinger,
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34132; Germany; CAS #659742-21-9 2H Pyran,
3, 6-di hydro-4- CAS # 287944-16-5; Miurata, MKki; Oyama,
W@ 2004/1809% t et r amet hyl - 1, 3, 2- Takashi ; Wat anabePCBHE2907/062329
Masuda, di oxaborol an-2-yl) Yuzuru, Synthesis of
bpr, I f
Dand SR} 227008 Ehoth 96l bidsumonl s tahen ¥ atgan )
Med. 6hbes] 22ZDPD37( (Z@})l) 778-780. 1(2H)-Pyridi necarboxylic
id, . CAS # 2869 nt hesi s
Binicgas nd @passtsomitad iRt peda PRRGRy Beidsuherein
R'is Y, Bbroaicl 5H E8terd @hepstRIRYE aﬂ aﬁﬁﬂsdt@éébﬁémbmaso ropyl, and
medi at ed Suzuki cross-coup gV\/IthCCHC
also ingludes pivangl karape e@mrerwhﬁrawt QéW@r%peQFOUEééﬁ‘@&ib gether

i o8 B RS g B8 B 3B

There(FreG¥ampad Mateeiaryl hnb%@b@y@é&dﬁ*oﬂi&@cﬂd’s 93d Bororie Edld
Chenstep institut du PIN - Universi ty Bor deaux 1
esterscibgt grajevailable semmarsially ar St SanhfeRTePasat gs d pﬁﬁrﬁ@ in the

sc;ent-lﬂ},' ;ﬁg'ta%‘é nz ox%z gﬁtf&gﬁ rg%ﬁgln(ﬁ?ﬁlé% : Ea%ngml 1(848%(%%{{%}}{@ and

boronlksalcﬂdf&emmahgeﬁsmreewownl|n¢he Beondndniaidel e- 5- bor oni c
acid Cat # 1464, Digital Specialty Chemcals, Inc.
4- Met hyl -7-(4,4,5,5-tetranmethyl - Cat # CC 13539CB,
Acros Organics USA 1, 3, Fxgjoxaborol an-2-yl)-3,4 d
i hydro-2h-1, 4- benzoxa2| né"‘l‘O‘ I\/Iet hyI 3- (4, R5 5-
3 s AphE t 9 &

Borom'"“",é 0 xaborol et ki3t ica)
Esier. mﬁ%ﬁ?‘r]g{fpﬁgrﬁiﬁ Sﬁmg@{&ﬁ %f)‘%i@@ure WA
2-pyxionidinoreb- thererig ££ith- 6-CAS#37334448-1 v 1) horonic

2-raethdx Ry yraidinzeb doatkic e § tFeostienaycibetifi, épar edgdry, UT, USA
acigr ocedures such as thoge described in Takagi et al.
1HIRERRCRB-dishe B S, 43.51049; PRPingRPZIhe Netidrivadsa
boranic acid CAS #70523-22-7; Schinazi, Raymond F;
Prusoff, William H., Synthesis of 5-
(dihydroxyboryl)-2'-deoxyuridine and
related boron-containing pyrimidines,
Journal of Organic Chemistry (1985),

50(6), 841-7.
pyridine-3-boronic acid CAS #1892-25-7, Frontier Scientific, Inc.,
Logan, UT, USA
2,4-dimethoxypyrimidine-5- CAS #89641-18-9, Frontier Scientific, Inc.,
boronic acid Logan, UT, USA
2-methoxy-5-pyridine boronic Digital Specialty Chemicals, Dublin, NH;
acid CAS #163105-89-3; New shelf-stable halo-

and alkoxy-substituted pyridylboronic acids
and their Suzuki cross-coupling reactions
to yield heteroarylpyridines, Parry, Paul R.;
Bryce, Martin R.; Tarbit, Brian, Department
of Chemistry, Synthesis (2003), (7), 1035-
1038; Functionalized Pyridylboronic Acids
and Their Suzuki Cross-Coupling
Reactions To Yield Novel
Heteroarylpyridines, Parry, Paul R.; Wang,
Changsheng; Batsanov, Andrei S.; Bryce,
Martin R.; Tarbit, Brian, Journal of Organic
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-44 WD 2007/ 100990 PCT/

US2007/ 062329 et al.., Chem

Rev. 95.2457(1995) or references cited within the
w@eaorabw9o and | shiyam, et al. Tetrahedron, 9BUIBUSBAG062329
(2001).. 5 Scheme 5 R3c Ra R6 R3a R3c R3a Br R3a Rob
RZOTR3CTTRZa R3a  RZ™\ i a2 ﬂr)m FE4R2e
YT "Fe im | arn ¥ eag dhoat, St oK
conmpounds of fornula 14 B Ob E@ y
boroni ¢ aci ds of formul|SEENERYIP: V\%'\l 8”’8 cr-

palladium di acet ate. . 2-

2662):305- 3%”8 ?5

pinGEBIREASr or sodi um car bg

pyr{rdidiryee bainsrnistasithhi no) hilpne

empto.zaidl p Snaewi. Gephdspikt e
mél(M):%%O*ﬂBRE g2@01f sol vents

2-reetelI pgfidipet 5-potonic M t ec
ac,)ﬂ/ﬁ &atginder heated cond

SYNCHIEW - G sopr opanol  and
iHeiARch-PlethBodEs 940 Kasadont

formula (1). 20 Conpod
w t h conpounds of form

C to prow de conpauRA8 0 G riaiy! @A@#Sé@?@@ﬁ@e 6
‘”bd N é?k%gy %Y 4Yf6 d*' krlC%ﬂYﬁa
efiajn REPF. S nd
d‘OGSF &!?HI? h4 rray al so 1%%,2%\(%[)? %;ﬁé\f 33’;8
of formula 20 which arg R nyt

ﬁa&at@ﬁ (%uomﬂ%) mtmm@ﬁcqlka@r@m@d
|Syntioesiaf?&P8).n6), 778-780.

1(2H)-Pyridinecarboxylic acid,
3,6-dihydro-4-(4,4,5,5-
tetramethyi-1,3,2-dioxaborolan-
2-yl)-, 1,1-dimethylethyl ester

CAS # 286961-14-6; A versatile synthesis
of 4-aryltetrahydropyridines via palladium
mediated Suzuki cross-coupling with cyclic
vinyl boronates, Eastwood, Paul R.,
Discovery Chemistry, Aventis Pharma,
Essex, UK., Tetrahedron Letters (2000),
41(19), 3705-3708.

(5-cyano-3-pyridinyl)-boronic
acid

CAS #497147-93-0;

Chemstep

Institut du PIN - University Bordeaux 1
351 cours de la liberation

Talence Cedex, 33450

France

Thianthrene-1-boronic acid

Aldrich Chemical Company, Inc.

Benzoxazole-5-boronic acid

Cat # 110831, Asymchem Laboratories,
Inc.

Benzothiazole-5-boronic acid

Cat# 1464, Digital Specialty Chemicals,
Inc.

4-Methyl-7-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)-3,4-
dihydro-2h-1,4-benzoxazine

Cat # CC13539CB, Acros Organics USA

10-Methyl-3-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-
2-yl)-10H-phenothiazine

Kraemer, C. S.; et. al. Synthesis 2002, 9,
1163 - 1170.

(1,4-Dihydro-4,4-dimethyl-2-
oxo-2H-3,1-benzoxazin-6-
yl)boronic acid

Zhang, P.; et. al. J.Med.Chem. 2002, 45,
4379 - 4382.

Pinacolboronate esters may be prepared by procedures such as those
described in Takagi et al. Tetrahedron Letters, 43:5649-5651 (2002), N. Miyaura
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L1 is a heteroatom such as oxygen, sulfur or nitrogen,
in the presence of copper powder and potassium
wW@200000P@® i n qui nol i ne under heat ed conditi oNBCHES200T062329
about 120 C to about 150 C will provide conmpounds of
etal. fcﬁﬁéﬂ%' Re¢ Doabi & 135 18598) of Fé?é?e’i%@%%‘itbbﬂ%ﬂfm WRM@%n@f

I nventi on. ati1ve net hodol ogi es t hat
ishiyares,catidbel ¢thahadsact 9&18-88 1h&0Mds such as corrpounds of
formula 14 with -45 WD 2007/ 100990 PCT/ US2007/ 062329
conpounds of fornula 19 where L is nitrogen as for
exanple NH2 or NH(al kyl) in the presence of sodium
t - but oxi de or cesiumc in the presence of a
° metal catal yst such a%ﬁ limted to copper pac
metal or Cul, palladiumdiacetate, and also d
Fﬂy vvlth a ligand such as, but not || mpted

riBrb tertbutyl phosphi ne in sol ven %
piyridine, are vvgll

skitgeed in tIR&

kW g, et al,

7:2046- 2067 (](Q%ﬁ ) of

o R 13:805-818 (1998Y: J. P. welfdiet MI.% 1. oOg.
, 65:1158-1174 (2000); F,. Y. Kwo et aI,, Og.

tt 4.581-584, (2062); and B. H Yang-et al.

Og anorret 10 Chem , 576:125-146 (11999 atlv
IR w@ywwa@aa@%ﬁwqqﬁﬁmr@&ww%lﬂfmﬁa 3& te

. I -
with (U5 Bor AP 977 o el cosmun oo 2
10 (daoydlmh&*hpzhcpnm'srmw)b'mmhybarhrhsetasamm abomhatacﬁt(ﬁ’@m areapdilom

um h sol yent
carbmaﬂm@r&' R'r'l“? BFﬁ%'H‘?%I Ut tai?eblé "&Eé‘ ‘é’dg‘f’l{?@eﬂe isopropanol
and Méﬁhn@%é’dt@ﬁ RBnGAbAS ¥ BbSUICHD &S t6uboaf 15RPE adbiiide
diacetate are well known to those skilled in the art,
compautils ek forpiwds 18escribed in Hartwig et al., Angew.
Chem Int. Ed., 37:2046-2067 (1998); K E. Torraca et
al., J.. Amer.. Chem Soc., 123:10770-10771 (2001);
15 S. Kuwabe et al,, J. An®therfB®&m Soc., 123:12202- 12206
(2001) R3K. E. Toracca et al.;7J. Am Chem R%C

42907-22908 (2000); 20 R Oivera et.,al
fo. :%%53 4356 (2000): J..-F. Mar cﬁ“a

g?t 42
f"y ey?

2¢ 149: 10539- 10540 (L9973, A._ Aranyos et
sz . 3§n%r. @ne&\,_séf 121343 99;2?9/1
R al .. Bull. Chem Soc. Jpﬁ.2 RENBY- 2246

. F. Hari8i g, Tet. Let t 223
, M Palucki et al., J.. Ams}? l?fihem Soc. ,

. 3395-3396 (1997): N. Haga et al,20R Org. Chem,
61 735 745 25 (1996); R Bates et al., J. Og. Chem,

4A|téﬁ7étwéﬁ/7@0ﬁ$ﬁﬁllﬁhs of forifanamatma tals@l be usééto dnerate
Chem, 61:86-9 1983), Alternat.i se nmet hodol og ?es t hat

compaeseE o éorHea @Qal&"ﬁlpb @r%femsswéBV% Q€ ﬁowoua%ﬁaﬁaﬁwfbﬁ)
20 Comé@{ﬁ%@fsféﬁfﬁw 1y ﬁ/ﬂgﬁ%ﬁgﬁj@d Witn é:%%]ﬁﬁése r(]%;gaf\g?ﬁﬁ@gq% \Aﬁlwetr%m
L' is ahetérbhtimh sachesalxygah aduifsl os nithoges), Gutheopresence of copper
powder and potassium carbonate in quinoline under heated conditions between
about 120 °C to about 150 °C will provide compounds of formula 20 which are
representative of compounds of the invention. Alternative methodologies that

25  describe the reaction of halides such as compounds of formula 14 with
A45.-
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30 pal l adium di acetate in a solvent such as
di met hyl formam de or toluene are described in G Y.
wapoogtiombg, J. Org. Chem, 66:8677-8681 (2001)PCIVUSMATI(H2329

et al., Bioorg. Med.. Chem Lett., 11:891-894 (2001);
¥ ,
compndy ] Bifle 0 bnghbT o GiSen a4 SRR G2

the premnmamv;mmwiae:muszmmmmme tr( theqaesente of a metal

catalygf g} St inia R EBPEF retdl iy Ggaat adz%r%zc?%%a 2l
also oﬁ‘ﬁBﬁHﬂ/ \Xfﬁﬁ%@%ﬂ@ s\(|7ch|-a°s @b?— noﬁuﬁlt&ﬂ tRFTNAAFZE- | R2d R2
Rte R3a Y R2b Rte R3a a

ter’tbummwmm‘ne @1sahe@nt&| sagh as dIQXﬂQM@iUQBe ayhpyigioes, ae well

nowy & [ St ofe 3R, Wi 5Bt e REOE T nGRTBIAAE f

Angewormalhauﬁtl EdWeET 2046- Q@6V$19@&)®prn‘ﬂlcﬂf@0bt%f AcB. ahem Res
en cont ai mql{g het er ocycl e. ds of fornu
t

1380545 GREIPED), delo YR 2ot dshesm o bt 14 74VRaPS: . v
Kwonéjet ¥ @)r@% O .5lg§_E8A @b@gé err{oo@ H%l‘%@ty\% égloﬁ)?géﬁbﬁgt.

I'n""the preesenc copper
Chermrpod & $Rm4éaribeant e i n qui nol i ne under heat ed
ﬁndltlons bet ween, about 0.to 0
p

BoiraiVe sneaoRa0ise 1Bt Ao aRPEF o @ Naldes such as

t 1
comEBRAESPRIA by Ay ATRONBf e DXL g o o
examplachydrdkyl At tHR2dre3ente Bf alhsgdsugh 2ebR nat lingted-te seztum

hydric%i,% %@vw@fch as Poluene oraN% d1me{}lwil?ormamefJ\\cl,s 1 t)ne presé\rhce of
a metal-containing catalyst such as Cul or palladium diacetate are well known to
those skilled in the art, with examples described in Hartwig et al., Angew. Chem.
Int. Ed., 37:2046-2067 (1998); K. E. Torraca et al., J. Amer. Chem. Soc.,
123:10770-10771 (2001); S. Kuwabe et al., J. Amer. Chem. Soc.,123:12202-
12206 (2001); K. E. Toracca et al., J. Am. Chem. Soc., 122:12907-12908 (2000);
R. Olivera et al., Tet. Leti., 41:4353-4356 (2000); J.-F. Marcoux et al., J. Am.
Chem. Soc., 119:10539-10540 (1997); A. Aranyos et al., J. Amer. Chem. Soc.,
121:4369-4378 (1999); T. Satoh et al,, Bull. Chem. Soc. Jpn., 71:2239-2246
(1998), J. F. Hartwig, Tet. Lett., 38:2239-2246 (1997), M. Palucki et al., J. Amer.
Chem. Soc., 119:3395-3396 (1997); N. Haga et al, J. Org. Chem., 61:735-745
(1996); R. Bates et al., J. Org. Chem., 47:4374-4376 (1982); T. Yamamoto et al.,
Can. J. Chem., 61:86-91 (1983).

Alternative methodologies that describe the reaction of halides such as
compounds of formula 14 with compounds of formula 19 where L' is sulfur such
as a thiol in the presence of a base with or without a metal catalyst such as Cul or
paliadium diacetate in a solvent such as dimethylformamide or toluene are
described in G. Y. Lietal., J. Org. Chem., 66:8677-8681 (2001); Y. Wang et al.,
Bioorg. Med. Chem. Lett., 11:891-894 (2001); G. Liu et al., J. Med. Chem.,

44:1202-1210 (2001); G. Y. Li et al., Angew. Chem. Int. Ed., 40:1513-1516
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123 RL 14 24 R3cr NHR3c rNR 3d 3d R2d J N R7-X3
R2d N R2c NRb 26 Rzc NR b R2b Rre R3a R2b R2e R3a
weR2a7Mh@ed Rea N R2f 25 R 27, RL Simlarly, PORpS200T662329

of formula 14 when treated with 1-acetyl pi perazi ne,

2oo1§ e Wﬁ;&] Af Tamebirre 7 Sbédﬁ%ormg?@mﬁ aftl & Palomo et

rns I deneacet one) di pal | adi u

al., TetR)etf. +}142283-ﬂ)2&€§ (E(EHBNny| phosphi no) -1, 1' - bi napht hyl
and sodiumtert-butoxide in toluene subjected to
m crowave heating under heated m crowave conditions
Wi || provide conpounds of formula 24. The conpounds
of formula 24 when treated according to conditions
known to renove an aceddHerg Qup froma nitrogen atom
such as but not linmted To heating a the 10 conpound cy?
in a mkture of 2N HCI and net hanol wi || pR%JCVi de Y

CONE 8f formula 25. The conditi omrsd 4 to
coRrife onpounds of formula 25 into R&o 1 ds of
R2c x-ZFremy vary bpsgd on the Re¥aetiyi
Quives of foﬁl’fé 26. The tTeat gk rBonpounds

ornul a 25 will onpounds of for %6 (R7- X3),
Rza\/vhlsreRﬁ R7 is arylyy cycloal kyl, cyét oall Ky! |
Réroaryl or 15 heterocycle and X3,i, & hal ogen or
anot her appropriate electrophile known to one skilled
inthe art, will provide conpounds of formula 27 maybe
carried out under different conditions depending on
t Genfpﬁ)a@dataf fdmui3.14\When aRb e usyd tcogézkwaie compounds of
ycl oal kenyl , heter ocycl€ or ceré hetg % Eg
formuid2 wiiigreate fearewiatie of smasendy eedop ) wigein [ o
h |
bond SRR S5 B R R FofB A Aokt bo Rt PR RA BT oA 12,
when besded with cm;n;mundsmf fdnnrnmia&i wbereum Yéumglb@ndrm is palented

h b
vom Bt Bin S SRR WL RS SODAPEEORD 8B

potasSin® CAIHOPREY i'n' cﬂﬁﬁ@lﬁf@@r@é@)f%a@éﬂi béﬂdlﬂﬂhs between about 120 to
racem c- 2, 2' - bi s(di phenyl phosphi no) - -48 WO

aboutzw‘?qmgpxmvpmcmgo@mm POUlH2 D wdsmfhgne repoessodiativeg of

rt-b xi de in a solvent such as tol uene at 30-150
compeunré% gﬂ'@ tgv%@n

Scheme 8
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Red R3c R2d 3d ~ X4 R2c NFi R3d X4 RRc NR b Rzb
Rte R2b Rte R3a XS R3b RRa N R2f R3a R2a" N R2t Rl Rl
Wa2@81®@990 5 i n addition, conmpounds of fornul a POI/HSM07/062329
obtai ned by the treatnent of conpounds of fornmula 1
w th conpounds of formula 28, wherein X is_a h gstn:

(d, Br, T) or atriflate (CF3SQ20 using cndlt
iRded Bechenme 1. Conpounds of for ffiH 2
om comer ci al sour ces,

be

gbRe~ageor di ng-t o aget hods ,deddT
2R® literatfurd) or in the &d is a
trafl te may be hfﬂdg)fromphenols by Lregatpgent with
REFTRIT®* anhydri de the presence8 ofNa Base. .

kbl es of readily™avail abl e swtabb@R conpounds of
fefnmul a 28 include but are not lint&d to

1, 4-di brono- 2, 5- d®F | orMEnzene 3c

2, 5-di brono(t rgdl UQ ;mat oxy).benzene, R3d
4brorr02fltyq@4fo ‘ %@3 de

5- br onp- &24_pdojenzomn mle , pels of
formul a Z%E ich %@Qt al n an X4 QTOUEzbt ha Rk

br on de, further treated accor di the nmet hods
outlined dze ~gehem®es 4, 5, 6, 7 or @t aygeRérate

conmpounds of Rﬁorrml a 16, 18, 20, 22 or. RY7,

respectiveld which are represent at i V& of compounds of

the invention. 20 Schene 10 R3c R3c R d R6 R3d R6 X1

RSmiRyOre®prepdReE fazguila 44 vifren tragteglovitio dacetdpipgrazine,

PCT/ US200.7/ 0623 rigty of conpounds of
the CQFBPW% El)l; g'?’ﬁ gi‘a'PAE%qu%e\r@mcgommr cial suppliers, In
tns(d|@€ﬁtﬁlid@ﬂea§ét6ﬁ@}dm§ﬁa@ifum0(ﬂM+§—212’-lﬂ£(€l|;ﬂ1@§Wlp&mphmml)e 1'-
thetically through nethods described in th

bmapb{hyéﬁﬂﬁfsoélumtt@? -Bitgpdde WOW%%J%@%%F%’HFFPMVG heating

anco BB Rl R BRO 555 195, T

compBQha of fogiuts 2Mvdresi nedlediztcbidiamtb bonditiors kodwn to remove
an acetyl group from a nitrogen atom such as but not limited to heating a the
compound in a mixture of 2N HCl and methanol will provide compounds of
formula 25. The conditions suitable to convert compounds of formula 25 into
compounds of formula 27 may vary based on the reactivity of compounds of
formula 26. The treatment of compounds of formula 25 with compounds of
formula 26 (R7-X%), wherein R’ is aryl, cycloalkyl, cycloalkenyl, heteroary! or
heterocycle and X3 is halogen or another appropriate electrophile known to one
skilled in the art, will provide compounds of formula 27 maybe carried out under
different conditions depending on the reagent, R’-X3. When R is cycloalkyl,
cycloalkenyl, heterocycle or certain heteroaryl rings and X2 is a halogen or triflate
(F3CS0,0-), the conversion may be carried out by heating a mixture in a solvent
such as acetonitrile in the presence of a base such as but not limited to
triethylamine. When R is aryl or heteroaryl then the conversion can be carried
out by heating the mixture in the presence of

tris(dibenzylideneacetone)dipalladium, racemic-2,2'-bis(diphenyiphosphino)-1,1'-
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esters wherein R is an alkyl such as nethyl or
i sopropyl, and al so includes pinacol borane esters
woL@radIi he two R O groups taken together w tPCT/H82007/062329
boron atomforma
€30.1540C.
blnap@mﬁ!’ z?méﬁ&hfr@@f Bl)(ﬂox[d% iR ﬁ&avms 0 %%fsﬁ,;iﬁ%r@l)? A58
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R2c Jla 31 whgeeln GY3 is an arylgzj N b
R2b At exnat kvel y, oundsmef—f—eprm%% 18 = aeﬁw R6 is
a \hdl ogen mayakse b treated w g\'oaryl bor oni c
R22 RCIGST or heteroagyl boronic estergea ,q @Ping to the
focedure outlined in Scheme 4, to prgyvide conmpounds
of forrmula 31 wherein Cy3 is a hetergaryl. 20
npounds of forBula 31 wherein Cy3 i% a heterocyclic
or heteroaryl ring connected to the parent nol ecul ar
noi ety through a nitrogen atomcontained wthin the

rimagditiory, deenpowsisrefdobpulaig arecehiained kif the treatment of

comebihit 3 BRSPS S0P BHEE U ob PR pgger

(CI, Berl)br lafthﬂ’ét@ Cﬁasog@ry@emmm@aﬂumecefﬁSchmlemh. s
transf orrmtlon i nclude but are 25 not linted to

Compesiadisriy forinylae8onay decebtained s SOTUBAICHY SOHIRESnBE are
readnlkwga&?@e a%'co?tﬁ 'tBT]netth(Pdg %‘étﬁﬁegrln‘f Hl@hﬁ@é *?t‘éFE’ch‘e V\brh

sence O met a yst

the c2RDWHROLOB @@TVawmmmmmomqmamm h)\etteatm@dprpﬁ‘r triflic
metal or Cul, pall adl um dj acet tJ onal ]I )6 p ?
anhygiidsadhe qesenees U@ AR FXamp qfd BeRaviiable Suitable

compblha ©f ftHiud PBISA0AE But SreSRbtufitey RUFB-dBromo-2,5-

difluorobenzene, 2,5-dibromo(trifluoromethoxy)benzene, 4-brome-2-flucrophenol,

and 5-bromo-2-iodobenzonitrile.

Furthermore, compounds of formula 29 which contain an x* group that is a
bromide, may be further treated according the methods outlined in Schemes 4, 5,
6, 7 or 8 to generate compounds of formula 16, 18, 20, 22 or 27, respectively

which are representative of compounds of the invention.

Scheme 10
RSC R3c
R3d RE R3d R6
e
X! R3P (R'O),B RSP
R3a R3a
30 17
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di oxane, toluene and pyridine.. References that
descri be these nethodol ogies may be found in the
wo 2007000909 references: J. Hartwig et al., AngeRCT/TRAT/062329
Int. Ed. 5 37:2046-2067 (1998); J. P. Wlife et al.
A&%ld@%@ﬁbtﬁﬁscomé&rﬁﬁ%f&éﬁnmégﬁﬁém MailaBUoRORY @)rﬁﬁaemfal
, Chem "Pharm Bull., 45:719-721 (1997); 1 P.
suppl@fs aln addijororaprup@imds Ffomuylg- YWhaw al§9@g@)|able symhetlcally

thmu%\"g%g?cgés ?é%cfn’bgdgn tlk\né[rzleneﬁ @gge :or{é%& 8%1; ;%r?g from

compO@RdEl o folmuld B0/ @@gnetﬁbdaldescﬂbed}rgSﬂme 10Cheompounds of
576 125- 146 $1999) A. Kiyomori et al., Tet. Lett., i0Q

formulgp? b gEudes g L(dpglgy}'n borgriggcls whegip! R’ @«,Ién@nd oronic acid

ester el P KRR AP pial s Ghpnyd i lppfues

pinacﬁlmm‘phe eBfers wHeraimtheswofR' @ngbkséalkmt Emetharwith #redboron
et er oa ic reagents._j de but are.not Ilimted
atom (K311 A Do IRy - Selsipratio By B0 kA

2H pyridazin-3-one. is Schene 12 O O Pd2(dba)3 N 1 °
BINAP N + Br -e \ Br NamBBr/N Toluene H N 33 32
34 1) TFA 2) CH2O NaSeB QB-B*O(B/NN Br /
N Pd(dPPf)Cl2 K 36 D| oxane 35 Simlarl Yo he

conmpound of f aedrulia 326 protected by a gad

tert-butyl oxgeankd protecting groupr{Boe en
wed h (1, 4 br onobenzene al opg
ena%:d%SBne) di pal | @i um
0. hj,B{di phenyl phosphj pR pht hyl
gﬁ ert - but oxi de 1~ 3 descri bed

'l provide the cgap fornmul a 34,
of the Boc protecting.grotp using TFA in
ne fol l oned by redB¢ti vie, - 51

31

Compounds of formula 18, wherein R® is a halogen may be treated with
aryl boronic acids or aryl boronic esters according to the procedure outlined in
Scheme 4, to provide compounds of formula 31 wherein Cy®is an aryl ring.
Alternatively, compounds of formuia 18, wherein Rfis a halogen may also be
treated with heteroaryl boronic acids or heteroaryl boronic esters according to the
procedure outlined in Scheme 4, to provide compounds of formula 31 wherein cy®
is a heteroaryl.

Compounds of formula 31 wherein Cy® is a heterocyclic or heteroaryl ring
connected to the parent molecular moiety through a nitrogen atom contained
within the ring, may be prepared by the treatment of a heteraromatic compound or
a heterocyclic compound with a compound of formula 18 wherein R® is a halogen
or triflate. The conditions needed to effected this transformation include but are
not limited to heating in the presence of a base such as, but not limited to, sodium

t-butoxide or cesium carbonate, in the presence of a metal catalyst such as, but
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WO 2007/ 100990 PCT/ US2007/062329 am nation using

f or mal dehyde and sodi um cyanoborohyd ride will provide
wo b@7/1e090pound of forrmula 35.. The treatnent oOPCT/Kg82007/062329

compound of formula 35 with

not hrﬁne“d ;& ‘%’é’é rﬁe?tél oﬁrupg}aﬁ%ﬁxm’ara%e?ate bbby withox AP

Cl2 an ot assi um acetate in di oxane
such a Ibutmod)mrmied ct@.rﬁiibmcfalstridferthmyinh%psme insofsmésrsualBas 0
K2co3

dioxaig Bl A0 Buidige.sBeieneat it festr® trgeghaliohplods

may H@%@ﬂﬁ'lﬁ%&ﬁmbm:ﬂj Rdeferizetel. Q%Mlgrétfw W\@B\Aﬁ@h@n hblt Ed.
limted to a pyridinyl ring in posi t

37: 20&@;20@5 (PPephrked. wolfe)et @wlﬁg: G di@s:ea BES—B18 |(i$%&3 M.

o N L e

J. Orgfcméml @5%1 sehan 741 e W, tyh Kiesg stapaygdiett., BEonisa4,
in the presence of copper and potassium ¢ ?

(20025 KPRt sl dmare Shem cit 125162 1 ToSeRPt 4 o Yang

et al. rg )ffrgéﬁ%r‘?} %Q?ﬁé}'nt @62???.&'@‘@'?@9)115 kg{(%rﬁet‘@l ang. L&,

mil a m xt'lre conpounds i s
40: 265@%4&7001@9% iHarawigg ) cOrgrihargr, Hdi01 ). FH7dc R0 09N, et al.

Tetralp%)(ér%g ot léﬁﬂ?é)?‘i‘ﬂgr}’% zg{‘f\w\/ ac(ﬂig{%éjgigoigal\%%pte 62.
1|{%‘$egn8ﬁ’dﬁﬁtaﬁfe 'ﬁé’t‘?m&\@“é gné%téljﬁﬁrcﬁﬁﬂﬁo%eﬂ% ﬂcn@fu@él But3fe not

and mcrowaved in the presence of
limitedite pip@ridii-2raneh d hypyiths2hone af}ﬁa?HaIMﬂdﬁZm -3-one.
2- (di cycl ohexyl phosphi no) bi phenyl, and Na2CO3 in a
solvents such as a mxture of ethanol and di oxane
will provide the conpoggéleife f®rnmula 43.. 25 Schene 15
52 WD 2007/ 100990 PCTT US20077062329 O N O N N
Pd(PPh3)2 C~-C--N N-C\ Br +p/ B NN/%,bN

Y \§< Pd,{dba)s
N : BINAP

NaO'Bu
* Br_Q'B To!uene _Q' 5)
HN

33
32

1) TFA

2) CH,0
NaBH,CN

/ {
O O

b Lok ”
8] /0 o]

o Pd{dppfiCl
KOAGC
36 Dioxane a5

Similarly, the compound of formula 32, protected by a tert-butyloxycarbonyl
protecting group (Boc), when treated with 1,4-dibromobenzene along with
tris(dibenzylideneacetone)dipalladium (Pda(dba)s), racemic-2,2'-
bis(diphenylphosphino)-1,1'-binaphthyl (BINAP), sodium tert-butoxide in toluene
as described in Scheme 1, will provide the compound of formula 34. The removal

of the Boc protecting group using TFA in dichloromethane followed by reductive
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~N N 41 36 44 Simlarly, compound of fornmula 41 and
conpound of fornmula 36 when treated according to the
w@e@caoye outlined in Scheme 14, wll provi deP@TES2007/062329
compound of formula 44. 5 Schenme 16 Oo S ,Br
amma@éﬁ @s@%foﬁhaﬁiéhydb"énﬂ il dyahbengHnE’é il bRsvide Me
Pd( PPh3) 2C12 N OB \ ON~~NS 1\
comdeurMi oformBleadpl dbedfeasmiest ohiblectasapgund phigsmuta i@@!ltbw

444 B b S SarbPRV RS PRor 2eldlRtaftel, ReURHIGE ape

potas§|9 Frﬂ”ﬁ&é‘tatellﬂ BExaewill progideccompduridicoffonmoiargs. of

fornmula 45 according to the procedure outlined in
Schenme 13 will provide the conpound of formula 46. The
conpound of formula 4 eated with the conpound
of fornmula 36 according“c“ﬁgﬁg%%ir procedure outlined in
Scherme 14 will provide the conpound of fornula 47. 15

Scheme 17 -53 WO 2007/100990 PCT/U 2007/ 062329 O o
N

O CO2R1x 2Rli ~NH NN N | 1 | H 38 l-hll
@mhuﬂgﬁ_@}_g}!\ H- C¥Ka48s B, 49Br . Br_&_\ 5 >
=N pyridine

a8 39 40 a1

Compounds of the present invention containing a heteroaryl ring such as
but not limited to a pyridinyl ring in the Cy' position may be prepared by following
the procedures outlined in Scheme 13 followed by the procedure outlined in either
Scheme 13 or Scheme 14. The compound of formula 38 when treated with the
compound of formula 39 in the presence of copper and potassium carbonate in
pyridine under heated conditions will provide a mixture of both the compound of
formula 40 and the compound of formula 41. The mixture of compounds is

separable utilizing chromatographic procedures known to one skilled in the art.

Sch___._e_nz@ﬁ

ch O @5) e 008

The compound of formula 40 and the compound of formula 36 when
heated and microwaved in the presence of dichloroditriphenylphosphino
palladium, 2-(dicyclohexylphosphino)biphenyl, and NaCOj3 in a solvents such as

a mixture of ethanol and dioxane will provide the compound of formula 43.

Scheme 15

5.
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Br CO2ZRx HRL N NN H115 -1H H11 IIIHHII IT1ITH N
N/O0O Cyr Ci C1 ONS5152 0N 53 ON NI |

w@eorhendby, conpounds of forrmula 48, wherei n RIKT/US2007/062329

al kyl , when heated with conpounds of fornula 49,
wherein Cy' is aryl, and preferably is phenyl, in the

onpBelfiRkC f {50

!

Opresence of pal I adi um &t at e, Xant phos, cand cesi um 9

cay nate opr b de
NA] n rtl*ve @ Ar ponat e Bases Iséi‘

N suitabl e, nE) e potassium car bonat &. Ty ica
candi t i ons [ ncI udew%ut are not limted to he&ting the

39 Sl Rn R BT o EonBBTBE R 4 a5

treate@' éﬁ%rdih ko %@Fi@fed@%bMﬁh@@ﬁ@S@ﬁeﬁ@SMJfwln@fmmtt% and
cataﬁtlc guantities of palladiumacetate and |o

compxand phymua g4l uene at a tenperature of about 80 C to
about 110 C, and preferably about 95 C. Conpounds of
formula 50 when heated in the presence of conpounds

of formula 38 with copgehenrrdigle, or copper powder
with a base in a poI ar, high-boiling solvent, for

exa e DV, DI\/A ridine, or 4-metdyl pyridi ne.
Prefiﬁ\epl cog ~gﬁs ar e ﬁ@‘&icpmq con‘pé@g f X ornul a
50 iln_the pr —%@ of 15 c;g,munds of nmul; 8 al ong
wi t h 8--hydroxyqui nol i ne, copper iodide, and

pot as#§ um carbonéte, in a solvent s
provide compounds of fornula 51.
51, wherein Rix is al kyPdgiron.Gs,
preferably ethyl, when treated
acid while heated to about -54 WD 2 O
PCT/ US2007/ 062329 65 to about 75 II
conpounds of formula 52 isolgted as a sal 86

Al ternatively, conpounds og?or mul a 51 can be treated

I

wi th base eth | ene_g| yc to provi de conpounds of
formul a 5{:‘2}@&@ ounds of fornula 52 may
be used to ovi oun of formula 53 which are
representative of 5 conmpounds of the present

i nvention. Theref oré contenplated within the scope of

h asi®HVF, to

npounds of formula
thyl or ethyN, and
% BR i n etic

t BRahipienbf et ﬁefé?@ar?l ﬁﬁ?ﬁﬁl 9k Oy 'epsiticioot the compounds of

conpounds of fornula

formula (1) may be prepared accordingly. For example, the compound of formuia

38 when treated with the compound of formula 45 according to the procedure

outlined in Scheme 13 will provide the compound of formula 46. The compound

of formula 46 when treated with the compound of formula 36 according to the

procedure outlined in Scheme 14 will provide the compound of formula 47.

Scheme 17
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N H3H NCI ONC(Ill), wherein C' is aryl,
preferably phenyl, which are useful for the

wee@pas®pt on of 1o some conpounds of fornul a ¥CY/USI007/062329
addition, the process al so discloses the treatnent of
a conmpound of forrmula (I1l) with al kylating conditions
to provide conpounds of formula (I1V) R N Hpl3 111H
NCYl oNN (lIV), 15 wherein RL is anc@jz,lgyl grloup.
The al kylgRi*ng conditions conprise treating aj mikture
of acorfpound of formulg (I11) and f | dehydeN

acet al déhyde, or oal kyl ketones,\ wth a reggucing
ageng“ ugh as sodi ri acetexybaro (J-Z -seglg‘lum
cyanthor h{/"dri dey' or sodi um bor ghyygr “In a

pr eftert enmbodi|ment, the al kyl ng conditions

conprisgs treatibiig 49 m xturecpf a cogpound of formula
20 (1117 and fornmal'dehyde wi th sodi umtri acet oxybo
rohyd ride. -55 WD 2007/ 100980 PCT/ US2007/ 062329 The
treatment of cogpounds of fornmula 52 with alkyl atigg
condi tions KR to one skilled in the art wll i

provi de co unds of formul a b For exanpl e, the N
?{ 52 with a basg,.sugh,,
i thium

treatneng, bf /conpounds of {of

as lithiu I sopropyl am or
bi s(tri silyl)am g ol vent such @I 5
di o e~at a-tenperat ufe bet ween—abous - 78 about

ifol l owed by tregfiment with a conpoundy'of formula
R X erein RL is efinedinforrrula(l%l and S
0O ch&\or o% ono, | Qplo,Nmesyfgor triflate@nl  pr o%gde
onpounds of formifa N1 Alternative co%di t%i‘ ons for a
medi at ed al kyl tilon include the tre nt of

conpounds of formula 52 with sodi um hydride in DMF at
aBouilarly] compoundbediforonula 46, wokreindt” iyalkyle whesrieaigd with

compiipn B SIS EReTP IR Rnes bl g TP 'sPrEBHh LGS
presefbe @ pEWbGuRZadatdtdKattphos, and cesium carbonate will provide
compounds of formula 50. Alternatively, other carbonate bases also can be
suitable, for example potassium carbonate. Typical conditions include but are not
limited to heating the mixture of 2 molar equivalents of compounds of formula 49
with 1 molar equivalent of compounds of formula 50 along with 2 molar
equivalents of cesium carbonate and catalytic quantities of palladium acetate and
Xantphos in toluene at a temperature of about 80 °C to about 110°C, and
preferably about 95 °C. Compounds of formula 50 when heated in the presence
of compounds of formula 38 with copper iodide, or copper powder with a base in a
polar, high-boiling solvent, for example DMF, DMA, pyridine, or 4-methylpyridine.
Preferred conditions are heating compounds of formula 50 in the presence of
compounds of formula 38 along with 8-hydroxyquinoline, copper iodide, and
potassium carbonate, in a solvent such as DMF, to provide compounds of formula
51. Compounds of formula 51, wherein R™ is alkyl such as methyl or ethyl, and
preferably ethyl, when treated with 33% HBr in acetic acid while heated to about

-H4-



wi th sodi um hydroxide in a mxture of water and an
appropriate organic solvent containing a phase

WO e@ng6me0 cat al yst known to one skilled in thePErUSAW0T/062329
provi de conpounds of fornula 53., Alternatively,

65 to hb8at 7B Pt vall pERiRO BBRPoahd$ BF Mihiild B2 1doidicting gdurt i ve
am nation conditi ons known to those skilled in the art

Alternativelypeowipaendg ehissmiis2 brap sientigated avithapass @ efhyigne glycol

the tre t n for '
o o b AR, oSO ey LT st el 52 my
be usa@eb prelety dempaiinds ve faraluty B3kdtionase répresdrdtativesence
f a reducing reagent, such as but not

0 limted to
compgBres Af e RIEEEBYPEeRIEHY dTm%r@)‘O@oa@mﬁm%tﬁg]wﬁ%ytﬁ perpe of
i W
e S R
formula (Ill) relates to heating the mxture of the
conmpounds of fornula (Illa) ( ein Pis a nitrogen
protecting group such as buf . paot.Linmted to
al koxycar bonyl conpounds) ,. wi {h donpounds of fornula
(I'11b) (wherein Cy' is a, d wth a carbonate
base, a pall adi um source~28 and Xant phos in a
sol vent. Suitabl e carlBonate bass are, for exanple,
pot assi um car bona&e I cesium carbonate.. A suitable
pal | adi um source c N for exanple, palladium
acetate or palladiumghloride.. Preferably the
reaction is carried out wwth cesium carbonate,
pal I adi um acetate, and Xa(itiphos in tol uene and heated
.preferably, a tenperature n apout 80 C angl

, b
whergiB e 13 80 CIRIaB AT HUCB 68 UaERI B (06 PERRATPter 2
someCIMBANLL: HRATM @, (h ddaltion] Bf PRSI HLXlbYES i

n
cooled'to about 1 about 40 C and

treatrdehtusfedcainpbuad bafogeha( Biwith adinsatavdoomdifiaid lowsovide
filtering the mxture, and then concentrating the

comgquggﬁpgforfrwt%i(lg?gi de an isol ated conpound of general
formula (111c). The conpounds of 56 WO 2007/ 100990
PCT/ US2007/ 062329 (Ilia), (Il1lDb) N and (Il11c) have the
structures. P11l tI N Br Hll , 1. 1-H N Cyl N

H (Ilia) (I1lb) Cy, (Illc) t Bn rein Cy' is

aryl, and preferably is phe , _gnhdiP is a

ni trogen-protecting group. tih compounds of
formula (111c) with the coppagmd of formula (Ilid), a
5 carbonate base and a cqpper source in a high-boiling

pol ar sol vent produce& N
N
S

(IV),
wherein R is an alkyl group. The alkylating conditions comprise treating a
mixture of a compound of formula (lIl) and formaldehyde, acetaldehyde, or
cycloalkyl ketones, with a reducing agent such as sodium triacetoxyborohydride,
sodium cyanoborohydride, or sodium borohydride. In a preferred embodiment,
the alkylating conditions comprises treating a mixture of a compound of formula

(111) and formaldehyde with sodium friacetoxyborohydride.
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conmpounds of fornula (Ille). Preferably, the carbonate
base is potassium carbonate. The copper source can be

W@ oppaeospowder or copper (1) iodide.. The preP€r/Dsmw07/062329
reaction is carried out by heating a conmpound of

fﬁﬁ@ﬂbézrﬁ%ﬂt]&)co%%lﬁldsccﬁ%%mg of wftﬁr §§t|r(i;]édrﬁf)itlcyﬁst khown

ppe i odi d hydr oxyquiTol 1 ne ot assi um
to onecsitilberh it e art w;!l\pr@ivm@tmp@umﬁermulaa@utfoaemr@pteo the

treatnfEth & BT BErEEA By IBEETY ™ AP0 NOUB waen
dlzsopﬂﬁﬂkﬂémﬂeﬁa & RARINRBRNEIh WsiRRIThidE iR Rl StBvdriieubh EsUTISF or

between and organi c sol vent and a sodi um chl ori de

dioxareBtiaitemperatdra belwessrmimt r-d8i fgtor alzout & Gafsllewsd it i on

st YAES (SRR Sl Rk AT PR
and XNS hidro Reripva, Ned ¢, Mae gy ok egieite Wan)bﬁwldi@ GOmp@L}ﬂdQE)f tdigwula
ound of formuila (Tile) provides npounds

53. Aflgrraive cenrﬂitaonsm@a SoRe m@#iategmlbvl@qn P sla e ozatment of
compgu ef{)fl%'{%u vﬂ'hténe y 0;!136 ‘?«I) ' %'E QPBU{) £ ok kb bEdut 0

oxycar ) car bony
°C folbuteﬁl mxyeamm@nyw;th Rhe wniq:frewﬁeobcmnmmmgmbfﬁonnelatﬁmg

Furth G BT D arB 6T TS oL SBaP AR BB 2 e &K

with s%@a‘#rﬁ’ﬁg%x?’éfé i @%lﬁﬁ?é‘@%&fe‘? arn@@%’ﬁp;{)/@?ﬁbte%@amc solvent
di sclosed i n T. Greene and P. G s, Protective

conta@ur@ps)huaae@a@afarccai&tyﬁtﬂmwsto én@lslstﬂed irofhe arbmil wioivisie
& Sons, . New, Yot k erred net hods f

compPNE PG LI She AR MELEY: MESHPEURS RGBS fdormula 52

with réd @afveRHhinatibn cBMQ?h@Q@'Rn@whft@ﬁh@l@ SIGE Bl the REWH ovide
alternatively, treatnent with a base in the presence

comp@fsnd%@h@rr@ﬁhﬁ 98y Asrordingly i the draatmenhpkepppenndfeefl formula 52

it oEREHLEAL oGERBIRHNL PO ORISRyt

cycloélwm’@k@héd )n me ﬁrbkbnc@bf s et adihg resgdritsswrdap bliynetriphised
ination with a pharmaceutically

to Soca%r@éa@fa@péchafotwrﬂ%rsodm cyanpeehyeiide. s fedilia
bomhgeﬁa’é’%&d%& JoWhdUMeE e i irgBul ated toget her with

nore non-toxi ¢ pharmaceutically acceptabl e

c'ﬁhe |pemcmssﬁf@remﬂnmgmpbunm otfommata (liipredateato beatmg the
or

iU The oG 1G4 A L) (BRI Fup & Skpgen protecfiig
groupPHEh S BIEIdt Ahited to alkoxycarbonyl compounds), with compounds of
formula (1l1b) (wherein Cy' is aryl), and with a carbonate base, a palladium source,
and Xantphos in a solvent. Suitable carbonate bass are, for example, potassium
carbonate or cesium carbonate. A suitable palladium source can be, for example,
palladium acetate or palladium chloride. Preferably the reaction is carried out with
cesium carbonate, palladium acetate, and Xantphos in toluene and heated to,
preferably, a temperature between about 80 °C and about 110 °C to complete the
reaction to provide a compound of formula (llic). The resulting mixture can be
cooled to between about 15 °C and about 40 °C and diluted with a halogenated
hydrocarbon, followed by filtering the mixture, and then concentrating the mixture

to provide an isolated compound of general formula (llic). The compounds of
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The term "pharnmaceutically acceptable carrier", as
used herein, nmeans a 15 non-toxic, inert solid,
waewrAsebd d or liquid filler, diluent, encapsuPEr/Us2P07/062329

material or fornulation auxiliary of any type.. Sone
(ma),gpn%gcpérﬁfﬁﬁé) RRlhbalitictegh can serve as

hafmaceuti‘cal |y acceptable carriers are sugars such

as | actose, glucose and sucrose; starghes such as

corn st arcg and potato starch; cellulo§e and its

y

derivativ uch as sedi LBn car boxynet cel | ul ose,
et hyl Cﬁ'. Se and ul ose 20 acwetpat-¢;Hpowder ed
tragacanth; lt; cgehett n; tal c,_-sQc@a butter and
SUpposSiHT vvaxeg],‘ oil s such aanu oil,
cottonseegugi |, saffl opgy oi?ﬂ -:'. oil, olive oil,
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gl ycol ; esters such as ethyl® ol eate and et hyl -
| aurate; agar; buffering agents such as nmagnesi um
whereriy @i aeyl.aant pesfenabhuispietiybandd? isad gitrigenapiotecting group.

rean PR n SR il ghEP S Riufe ERibbRne Srifid ot a
carbopBlebasNand ascopplet sasrcetiner higRbdilg olacepatt froduces
lubricants such as sodium | auryl sulfate and magnesium

|
compgueds af Brmada (IUe). Praferally ofiergiragraedaseds paAsHHIM
carbof i Fie § OB TR OE Pl oL ol Bl P 08 o, e
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udgnent o € Sk ed | { art o or t1on
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recta parentera , Intracisterna ,
undeli an mevioafrmadphgre.i hhe apemouode alahyhe isofgted by goolisg he
. owder,s, oint $-0r _drops oRucal.ly .or .as an oral
mixtufi e SeiecB ABT TG T APORAIR e vt Ping 485 pidure Between
and oR§ArfE BolvenBadPaZRilir QBRI Ntis?2 UM tHBR 3Ace itthtiPthe
t0 nodes of adm nistration which include intravenous,
organimselation puddes comppapds of toneala (Illa) eashemnrdbelow
subcut aneous, intraarticular injection and infusion.
Phar maceuti cal conpositions for parenteral injection
conprise pharmaceutically acceptabl efsterile aqueous
or nonaqueous sol utions, 5 dispersiopd. suspensions or
emul sions and steyile powders for E,e“ 0 ?r%,i tution into
sterile injectablle solutions or di | Ons. . Exanpl es
of sui ta%@ aguﬁqwand nonaqugous
;" S0

riers,
di l uents | Vet sNor VeRT cl es. el ude wat er, ethanol,

polyols (propyl ene glycol, @ylyet hykene gl ycol,

gl ycerol, and t Hd'%i ke, and $uitable mxtures
thereof), vegetable oilsQgulihas olive oil) and

i nj ectabl e organic estersj%gp as 10 ethyl oleate, or
sui table m xtures thereof. table fluidity of the
conposition may be maintained, for exanple, by the
use of a coating such as lecithin, by the mintenance

of the required particle si in the ca of .
Remaings s Giadeh BierBRRd Fsur e Re oot ipghulpHUle) provides
comp%%lggg}%f/ gdtrﬁ\f}iga (RY, HeTRInCHateHaBlyaty U 80 SerfiC Préf@rably the
nitrogrt)an-protecténg group P of (lile) is ethoxycarbonyl, methoxycarbonyl, or tert-

butyloxycarbonyl. The preferred nitrogen-protecting group is ethoxycarbonyl.
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15 agents, wetting agents, emulsifying agents, and
di spersing agents. Prevention of the action of
wor@raeogani sns nmay be ensured by vari ous antiPEUS200H62329
and antifungal agents, for exanple, parabens,
i ¢ . ! .
Comif N AR BY R e PRABAIng GO Reiashio as linod gl tetSug i
are diezlasptl & T gGraene andiFu@ MhWarts deroderdivederduipken Organic

Prol gnged...absor.pt.i on t he j,nj ectahl 0
Synthghfy HHCEHEPBatoNTbN APy SBESHBGTR ™ 8800 by efereediuetapds
of renROB ﬁitﬂﬂe@yﬁrﬁ%cﬁﬁ@%‘bﬁﬁé Holudedthettadtepit with tHPdR&GRN
monoSt earate and gelatin. In some cases, in order to
bromigedh engtic heidairf aléernatively direatment with abeee indthsl praseace of
h 3to s1l ovythe absorption of the drug from subcut aneous
SIS 9%y anuscul ar | njection. This may be acconpli shed

byht fveveitsien tis@pldvitidsthisaaiaRsition @msdsissrl édmgr;ghg 25

anmor phous material w th poor water solubili t,)(. he
therapeiitically effpsibrpemennbef @ Rempougd of e gl waslupssuitate
sl % Bt e, YobEhatkh i R AP B8R0 bt
carriedleTay exdbnagussitiopisi aympriseacqrapennds ef thy invstttion fetreukzded
gt GhFoh s o oW et b A S SRR T
prar AL o R B ROMINRAFcr B LB i sl o
liquid ifems,tfoa pgltenddrabingd ctionpwl fporeadimdreinstratiobi t ol  and

R R S A e e i
non-t@%ié,giHéﬂ%ohB,eé@gi—sol'rd5c9r NMRIC AR, 40 Rl URAPG MBRF2E 8r

i esired, and for nore effective distributidn, the

formudadipporindiary of aRy typey ehomerexsamplee of Redeale athieh cap serve as

phami R E A b Y S B S oR R M % Bt Lol pnd
sucrof8ysthechelsadiuichi ggesbrnfsddrchexanpoigio Sardh; lcbn@bseantiitsough
a bacteria-retaining filter or i ncorporation o

. a by f 5
derivajivepisuchiasgadientcarpexvinmrihy eetiultses e pellidese gnd cellulose
L Leh Ry di I [ [
acetafs TRIRrbE 3l rEMY gBRu, 67 <4Ehn theFREG s BopSter
waxebeasdikrsidhses pedmjtedl| abitensbepiodil, safflveriod, sestendyil, olive oil,

form ng rricro'Fn apsul at ed matrices of the dru&; in
O Gjf Jé §PWeRA) @ ,ngyc}pi,%rsgc Fehropylene glycol; esters such as ethyl
I i de-nol : e j '
et G728 LB oSS RRRSIS 1l e anc
alumipoinyimairodidepalginiy edid; phrmgeatfeeoivateruisotarlie agline ainber's
.controll.e Exanmpl es of ot her i.odegr adapl e pol yners .
solutftcr ik Bl B Rogse i ePutRe spbH S el ae o tersionie
comphfibRAlBREMté QLA balbanim MF) ANRtPERIRKFhdYuim stearate, as
entrapping the drug in |ipoSones or m croemul sions

well ashdolering agedapreleasing apenisboasting agerds. svikrieninge Sawwing
and pefo g PR es PRIV eS dnl SdiepaneRl B4R AREhe Pisesrt in the
compb¥itibh CaERAE i thdhés jLrigrhémt dTbreasiilles! inRhé Be dfdbMulations.
The pharmaceutical compositions of this invention can be administered to
humans and other mammals orally, rectally, parenterally, intracisternally,
intravaginally, intraperitoneally, topically (as by powders, ointments or drops),

bucally or as an oral or nasal spray. The term "parenterally”, as used herein,
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of sterile solid conpositions which can be dissol ved
or dispersed in sterile water or other sterile

WO pjozaoemb) e medi um just prior to use. |njectabP@r/UsS2007/062329
preparations, for exanple, sterile injectable aqueous

referstqg m | RHFistHRRANSHIEA B PﬁrafvghﬂHé %ﬁgrrﬁl%ﬁl%?“ ng

e known art using 20 suitable dispersing
intrapegtonienly zragmemaarmi:bguwmds n@tragéuwéar lmaetusm anil |s@‘usnon

| ect abl arat asoag rile.
| Phétdn DBl e inpSstioe Bhhede - e bohriee o
phamﬁgwu@aséaw a@c%rp%mers@érw a@]ﬁ@@@!’; abhendglamiy sotiGe, vent

as ‘a solution in 1, 3-butanediol. Anmong t he
dlSpeMﬁ@pBab[D@WS!@hﬁ ef @@Uéﬂ@n%aw starie pawderipr reeonsiipItignegto

ot e A TN ool A 2808 nc

nonaduete@ @irfisrsadRusmevavérasar vishied inyiedeasatar, sohaeslt polyols
suspendi ng medj um . For this pur pose any bl and fi xed

(Propyene ghisob@abyainygea alyicrbidivrang §9ﬁtﬂﬁ%{*k% 3fisheuitahie mixtures
merecg@,%\gg?émg%ﬁ%m Jhgégi.\;éeggr ar{oar*n bt o éME fés&ﬁs%g@p G

re use ctables
ethyl dleatg @rfsanabiefmlxtwealthaémf nBsitmtae |flmtfstymflthel eon‘qqmuioensnay
tabl ets, |IIs ovvder

be My QAR S TEPBY U ESHP! sPEIEE BRI Hehe
mamtéﬂé{ﬁ&; bPfel @gﬂr?@?amd@sﬁb ih 89S Ea QN6F dil@ﬁéltsmns and by the

phar maceuti c cceptabl e carrier such as sodium
use otsunfattentsr di cal ci um phosphat e and/or a) fillers or
e henders such as starc Crose

ﬁi I f I %Ct osFg Hi
BRREOTRER P{‘8|maya§’180§§’|” g aaivap dsu%} 2% PIieRs e so
agent@m@ﬂ&@éﬁ&ﬁ@%ﬁ%[fﬁﬁé%@n%%ﬁa%ls@r@iﬁg@gents Prevention of

car boxyne hyl'cel I ul ose, al gi nat es, gel atin,
the 8(ﬁt§JIW|mWWQBOiISmﬁ mende enrired by vangus eatibactessl and

antlfugg@ ag&%‘?%jgfgg%gﬁ% %g?[%t%un%l (t::g %@Jg?h&t EH%%E' Qgrbz?(gg{:‘iﬁsand

the likeaPit 6% st@belesihbieniodneitdd isotorictzajentssifbr @)&irﬁﬁl,e angars,
sodi um car bonat e; 5')?}30 ution retardi ng. agents such as
F

sodiug gRipede pRd thy likds Brelenaesd abseipdipRb e BiRHakls

n%@é h
pharmyg CL@CQF{ ['co ﬁg%%% ycerol n&%gg%égg%gtg gtsa{ﬁ?%ﬁgsuc
absozi@ﬁgmf@eekampw?Mramulnlaaianmsmmmmeamd)gelaencI ay and |)
ubricants such as talc arat e
sinegeme£ases, NPrasi V&rﬁlﬂr@q e L*{‘?eipﬁa gl it i ATty G rable
to slo%@a&fb%or;?cﬂﬁh fnfhétdr'ﬁgﬁohhﬁu&ﬁft nediis (BIhiﬁtrSﬁﬁ.%char EI‘I}BC’(IOI‘I
es, ta ? pills ﬁ

capsul es, et's an , e dosage form nay
This rat«m becorpmgished biydhé nige ad erligid wn@mb@ws’ia@m@ Qrf

imlar, be, enpl oyed fill
amor G el TR B a Bh BB o 6 iR s lirest i dhuo
then éé’&ﬂfdsﬂ?pd’iﬁ‘té reA8 ohu%ozmhaﬁmmrmw&ﬂrg maw@éy@idwb@merystal

The solid dosaeforrrso bl ets, dragees,

size ambzsrys@@ inepgiorms Altgngiati lsneéasvedmowzcweofpa epEaBdraliyt h
acmig 3o SR T R sy SOad By Rl B B i R e biSE in
an oil/dhicighey may optional |y

Suspensions, in addition to the active compounds, may contain suspending
agents, for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and
sorbitan esters, microcrystalline cellulose, aluminum metahydroxide, bentonite,

agar-agar, tragacanth, and mixtures thereof.
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contai n opacifying agents and can al so be of a
conposition that they release the active
WO pgraelident (s) only, or preferentially, in a CRCT/HBIN07/062329
part of the intestinal tract in a delayed manner.
EPF@@E@#@@ &d MRiesreafecibé eistearidIe this ebripolings @etmu ng
20 rel ease of the active agent can include polyneric
inventiurbsarmhe decarndraias #o slawsglesse o6 tygetad-deliesy Sgstems such

o ol R R P R BRI LA o
examblRY 8ptiteionwhidudghia babie#ian@ttalmhgl flitat ion gy dreorperatiosuth

b hyl I I
B
n ff PR g o ETERBPLANR, (PANETSLAUA TRty oo us

Cijanabie. ddpo tftb:msd@magadé dnyrfermmg mmemmpsnlatetﬂ atatoces of
|nclude phar maceut i cal | accept ab

the drygdp HigARGERARRIE PObINITssHEh ag R g!ﬁ]g} §%§”}‘y§y' onaéa%apendmg
upon ?Aé ?gt@soof drugﬁ’o g@ﬂﬂrﬁér%ot BetDauRSH the pfa?f@ﬂé'rnﬁ(ﬁ mlehe

osa orms may contain inert 30 dil uent S
emplmuirrﬁm sate ob drigrele@seacan bacontslled.oExanypigs f othat er
her sol vent | izing, agent
biodeiasis pebEers fictute BSMNAEIAS) BF bR voridesy Bepot
mwct%l@%rmﬁl@h@ﬁ@ als®. ar@tdm{aa@@qi@éﬁfamﬁﬁg yhe ahapindlposomes or
benzyl benzoate, propylene ycol, 1,3- butylene
microghydsipns wihidt &g ¢f6ﬂﬂ%tiﬁ1@é\"ﬂ%m® fiss¥epar ti cul ar

o 8B AN SN 0988, o o

throu@@%am:tméesbta:mhg ¢ifteobr by etuoadsmdtm@ sterlizing ajsm@m the form
yet hyl ene ?I ycols and fatty acid e
of stesigy S9licheomBGel PR SIS Aa? ol Besaratiesarags in sterlle water

or oth%és é‘?nge{:tgﬁl oﬁl@hlﬁﬂ%@?'ﬂbl‘ fNgs&an al so include

agents, emulsifying and
SUﬂ@@thld@e@gE&tms mm:gm!m@teﬂeﬂhjmmhlmgqum or

oleagaussBAPRBRIORAAY B8 T TSRS SCroLgREdRNEE BROWpArkusing
suﬁalﬁi@‘b“r‘éﬁérg \Ag'edr?“v!/é{'ﬁﬁ? %PQEM@SU%M%&] &3 he AbkIaNS,

1 oNns sprays al ants or
mjectpbteqbresaramomsay atboctampmdemmem@la mlsmm usipension or

t
emulgRA iR g e Bl SRR e ok vt svoh as
solut;%gﬁﬁqryﬁhia\h%%lcﬁr AP Accpiibl®eehrid dftlsolvents that may

hal mc fornul ati on, ear drops, eye ointnents,
be erpphasied gr@mt@roﬂmq;aﬁ@cwt@rmtéa %oﬁﬁ%ﬁﬁt%’t’%&fﬂ%&iﬁb@“ﬁ@d@

SO‘““{,’QSF@ gdd@ﬁgiﬁ%@f% g&sé Q)éig r%g\ég [?Jnaw%ngﬁég}tn{@g% %tsgl\éennt or
suspé\‘idlh? enEAIROURSH tfs plpssé GM?@larMTﬁxeﬁmm%n aedzmp!oyed
vegefable fats, oils, waxes, 15 paraffins, starc

lﬂCfU(ﬂlﬂﬁ@dBﬁWﬁlﬁ meRg- Q7 del¥oerides, AN ti%é@%@ﬂyﬁ éh'éh s oleic
acid %ﬁyg‘?%d;@ tﬁg'd Bg}gﬁon PENEQAbES, silicic acid, talc

oxi'd or 'mx ures t ereof Powder s and
S @cﬂhﬂ&idsage(fonﬁ@fm oranadrdigtiationtincitiie capaplesnidgdlais, pills,

this
powders, and granules. In such solid dosage forms, one or more compounds of
the invention is mixed with at least one inert pharmaceutically acceptable carrier
such as sodium citrate or dicalcium phosphate and/or a) fillers or extenders such

as starches, lactose, sucrose, glucose, mannitol, and salicylic acid; b) binders
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i nvention, |actose, talc, silicic acid, alum num

hydr oxi de, calciumsilicates and polyam de powder, or
WOorRoorewe0 of t hese substances. Sprays can addi PE¢DO8100Y062329

20 contain customary propellants such as

such &9 EQFMX&H%W&’QRW Wﬁat@@ogﬁgﬁﬁ dﬁol?ﬂ?m?ﬁb@rrbﬁ(\fﬂﬁhéon

may al so be adm ni stered in form of I posones. As

sucroge, Kbapasia, ¢ Huragstants gukoreelyaesl gcarfbssfatewam pgents

such §4 3 ASPIARLY ot Rnd bPLFUPSERIE Sl aci
certaif silicates dndaidcilirg ioesben stef dpgolation ﬁbtsm@agem auh as
aqueous nmedi um Any 25 non-toxic, physiologically

paraffiy depbsgypion Agcalefaipe wéba%quat@rraﬁraa?@m%ﬂm CPH‘rWiUﬁQS 9)
wettlnlg' %&ﬁ%ﬁg%% c%%lé?&ﬁ}ol iha ch%?&H‘hoﬁ@éT@Qﬁdté‘t Iﬁf?béo‘?bents

orm

such aokpolimead bentdrdtel aﬁaﬁr‘c‘tncbzr)l]utﬁtcahté ST 35 talc calcium stearate,
preservati ves, |a:iamd t he @ The cPreferr , tpl ds ,are
magneRBIN, SIGATAE: &0 ey'wﬁﬂwier‘ce HeLlsherdpmdeuny guifate, and

mixtuﬂaréotﬁBE@éf' q%hﬁ{/bé%é‘gﬁcéé &d éis rrgll@eﬁ\%rd’ds% f@Fm may

toget orm |poso s are kno
also domepréaet bufBgeg dgentexanpl e, Prescott, Met hods in

NBolio Cof@tions pr sisimiieg e HS A 5%?5@%3” a3 iy sot
and hagiiNe$ beRitihapalled mﬂ%%ﬂ%eocﬁr itk Sugavenivetas higk WO
2007/100990 PCT/ US2007/ 062329 incl ude powders,

moleaparaysighbpatyeencagicelshal ants., The active conpound

TR ot BT PhEC B0 A b e ndgrprues

can bRrRegaat Wi soatinid ang shellpsnpress antesic odamabs @ad dileer
required. Opthalmc fornulations, eye ointnen

coattrmmeu knawe s f1ephameacauticabieraristing &t aEh%\ém«?g O@lona"y
contaYH égéé]fﬁr@ @&ﬂ@ean%fcatmé@o'b@’(ﬂ‘rg g&ﬂgPéﬁtﬂﬁﬁ?ﬁﬁ thé}‘f‘ﬁ"étgase the

i SI'ng conpoun e invention
actlvcﬁingc’ecaeet(s)omlﬁe,m memienﬂ'dﬁ@ ooapettaitspart of the intestingl toact in

can, be used_in the for f § ti .
a delayaceHeanPe Pp s TaRisT ok PR des ersaber dstaying
relea#é‘ﬁf BN GivR age?k 28R ifclage Eéigme-lf dt3tdRces and waxes.

armaceutically accepta esters and
aﬁicmpsﬁs;tldr& fas recteldoheaginal, adneﬁﬁtratlon eoe pofgtaite

suppGsiiprigs iNeh gh dsraadted BY miobihe EomPoRREERT s FReRtdn
with éi‘!ztfaBIé“nérlilﬁnﬁé%i@l@%a@ﬁers%ﬁ%é@ﬁﬂo%%uﬁé#dﬁtﬁl?@ﬂwieﬁw éi?&il@)r a
for use in confact with the tissues of humans

suppositasy e wiaick ang shbdiet ambignttexperatyre butrliquid abhody

oo b B0 Byt Db il SAIDEPG e e

apnv@&(ﬁm@bumg for their 95 intended use. The term
ghar maceutically acceptable salt” refers to those
shlauid dasage fres fompfa%.aﬁ!n‘t"ntstr@a%@C@#d%ﬁ@faﬂmtf@aﬂy

acce;{)tlﬂg%n%@hgs &LQUWB O%I’TﬁlgélP dl@tlcﬁ%g}sggém n’t(%q%ﬁ%,tss/ﬁwuseand elixirs.
In additinhdo tiye attive t@hpomdsithetiguid dosage forms may contain inert
diluents commonly used in the art such as, for example, water or other solvents,
solubilizing agents and emulsifiers such as ethyl alcohol, isopropyl alcohol, ethyl
carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-

butylene glycol, dimethylformamide, oils (in particular, cottonseed, groundnut,
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response, and the |i ke, and are comensurate with a
reasonabl e benefit/risk ratio. 20 Pharmaceutically

waewepowh e salts are well-known in the art. TPEI/E8i005062329
can be prepared in situ during the final isolation

corn, leqn PY \) bﬁ%ﬁ)r UhPleddife Bg g%@ﬁal Otfetrtah?drdflﬁ‘l’f@r'ﬁ hieBhar

react ng a base' function wth a
polyemyldr@kglecuﬂs gradrfatty acidcespersi of@og!artmn amdli rdixtures thereof,

ERLERR oGRS Bedre Sftesfons egt Blsfrop B adthnts
such éé%etrtﬁ{d é(ﬁaérﬁs a&‘ngisrf?fﬂr@%ﬂpéué‘pe@ﬂ'@ a§é@ts ColvbSteARd,

sulfuric acid, trifluoroacetic acid, and hydrochl ori c
flavorimg, dnd Aesiomingagbats. c n| t rogen- cont ai ni ng groups can

hépguat erni ze gégmm%{’]ﬂ; ran p%aﬁglt%q%&;}tpa\@@h Cfﬁb%%%mpound of

this invBheéh Qﬁﬁude th@rﬁbﬁ*@s é@l‘ésl OdafRs Eotdjn%| kls, §d1~ﬁat£$olutions
such as dineth drethyl drbut and drany

spraysuinhatasés of bﬁ@%@ﬁar\rﬂm&dﬁnw rafsth&éewqundﬁ r%rirmlxed

e i A A BT e CE iy acth O ECatas oo
needéd praséedativesdrdiuifersas Widyelve ManeJd- sOphtheeniorformulation, ear
di spersi bl e products are ther bt ar

dropsa @ie Citgmests. Powdars Bad soly da"rgﬁ &9 £onig mﬂ'ﬁ éteﬁebemg

within F;é%asljggggj;%gg@/%n pur|61?| \é\gt Fgg7ggoggﬁgounds of this

| e miintoterby, pasted, ionepras eadigety may Gitaine tnadditomp an

. i et itable b hyd d
active BB Ob T e BT ey 280 VAHBBRE BT ey Pipes.
paraffies 8R4RR! fadBdHth LRI eUerWaltile SIBNEtRYIBRe Y Ficones,

primary, Secondary or terti ary am ne
bentopﬁasmb@uepmraly aad i axtle, eambduiesdhewsf. but are 5

aPoudeRs 5B spfavscl Eath PEdedofid e o TRhfactr s

invenB8h A8EI048) t=0&! MicihciTRINAshLm hyringxide) umlaum siitdtes aarﬂd
the Iike, and nontoxic quater nary anmmoni a and amn

polyagide @ﬁsvdrencwruarxﬁgea@ﬁﬁrﬁwu Sﬁ@%?reéne‘%mwaﬁﬁﬂm@rﬂonaﬂv

conel PHL ARG o R LR A

eU@r‘h;ﬁfﬂrﬂ% @fritle e rsion fma)s als&ﬂeeadmmtemﬁ iesthatfatr vé

organi ¢ am nes useful for the formatio 8 Yﬁfﬁﬁ
llposcaaartf\érrsgapwg ln*hﬁﬁﬁd%@w%ﬂr@oﬁ!%ﬁfﬁﬁv &f P ne,
phos&‘rcﬂ%&? &Wepﬁ[Prd@u‘B%férQ;'eggIrlgBQQme@'a?@"f&%’ré&?b y mrioHd- (o rRilti-

ceutica accepta ester as used herein,
Iamelltaﬁrajrdsated lioeit enystad}:f thabraxpe)rjm@ersa‘d inhen aauents r@ndwmn cﬁny

non-pizapryeipRaRALY REreRiennd B e ESp R Pereb Batn B tio
lipos&hed rr?%t)fxe usB8r gek- r@éﬂ@o‘?ﬁpﬁ trcﬁ’fﬁhﬂ@@@éﬁiecf@rmyna contain,

acce non- tOXIC esters of the invention include
in additien ae e abipbupds of hedndertin, stabilizsye prapaiyatives, g the

ike. dheiterterb R e 2 e g RO Bhefds gt
phosggfrg@&ﬂgsybe (ReMNiAB} isatRkeparhagdsr tdgethexanpl e, such

Methods to form liposomes are known in the art. See, for example,
Prescott, Ed., Methods in Cell Biology, Volume XIV, Academic Press, New York,
N. Y., (1976), p 33 et seq.

Dosage forms for topical administration of a compound of this invention
-62-



10

20

25

30

20 appended onto hydroxy groups by reaction of the

conpound that contains the hydroxy group with acid
w7409 kyl car boxylic acid such as acetic acPcl/us2007/062329

with acid and an aryl carboxylic acid such as benzoic

mcludég:k)g\rdelr dﬂﬁy§ Qﬁﬁtn@én@ %%QHﬁﬂéntsC Ori@heividcSrab oY |9 @ixed

t'’he arnaceuti ca acceptabl e esters
underatersiemoedaloed Wlﬂwpberrpamglaﬁbﬁpaﬁimﬁahgf ¢HEeEar®ERY| i c

noec SRR M el 5 CHEREARS. 4 P A

formu efti'gwsl é}@mnftrﬂéntseb@mbﬁs Bhd @ombhwalr@dbﬂi@m;ﬂamyds being
cycl opent i odi de. They al so may be prepared

wnhmb;aerseabeuoéﬁu@fnweﬁ anﬁyﬁb@@usmm GRS HORS EPMALSIng
droc ar..c_acid rboxylic acid such as
compg%l%ﬁg {';' 'BVG%PW‘?ﬁ%é%ggn n@;’né%%ar yl car boxyl i ¢ acid
STRE camprAAsict tacindenton the bearsed iphhe ferceof i cal |y
acceptabl e am de", as used herein, ref

e
pharmageutiorilcacianiekle selts naster onerdres 4P TpRbiRproanio or
orgon B A T ) Wor s ucpesty s

secondary
as usédiheesin, rdfévetoanarbexyiaiy ﬂitsoabmcn acatir&ﬁdﬁtmm:s&ifs awiterions,

ester oy B Db n SN o BL 1) M e BB P RRR
sou nJC[r%'H @dggﬁgqng?ntQGﬁéﬁ%ﬁJé@/ in @rtaaWitRHedgssues® humans

secondary ami des are preferred.
and lowetzsimas wﬁbomawpmmmloaw indletion zalleryicraspensey eagdhe dke,

di t t
ore ek e i SR bR St SRR ARAACT o
,men(%tpggém ng 5 primary or secondary am ne groups by
reaction of the conpound that contains

giTbegemn {'pharmagekyicalnaseantaele safty refgfﬁqt@dhpa% sag%whlch are,
. halide,
o e M 0 4P 050 ot
tlssue&h@ff Raaks baaldwer asneps aithoukstdrestoxioity pirdatior dalfargin
ounds cont a| ning the car boxyl ic acid g q&fs %}/ ,
resparsacend e hika. i dREIPACHEY IR i) REB asiraonable benefitfisk ratio.
Phar@aggu{ty%igrgcpggtaﬁgel%’? i mg%%@ﬁ 'kHSw %me %HCI‘T Ssalts can be

e or car ony i1 mdazole, and
prepe&@dah kith daringéehe thhall |k(ylbtlmn aed fuoificatemml aeviarhpounds of the

inverton g sBPERCH P EALITGA 07 PRES BGHRRRITT S By

uric acid and an al kyl carboxylic acid such
acid 3#99@,&3&5% d, or wwth acid and an aryl carboxylic

adlapresertatiss aadmdd;m$@ltmnd@ﬂedbhwﬁmqtﬂimt@@iﬁau asceryc

s o e ST S5 A RSB,

tnﬂud?Bﬁééﬁ%P@él@j'é%ﬂihYdr@@ﬁ@ﬁb%@ prodr ug. The term
ar maceut i cal accept abl e prodr ug " prodr ug

us%ab therbasm; m’rr@g@r@g@n agmﬂg@@u@ﬁ@@n pg@yagﬁrnmqag W|th' such

0 nds
saen SRRl b U o B B gyl B ) g
bromfdeY aed ld@zdét dheky?uifhiesurshafs dinmaimg, disthyl cmblutyl and diamyl
ani mal s w t hout undue toxicity, |rr|ta¥|on (1*4
sulfates; long chain halides such as decyl, lauryl, myristyl and stearyt ch orides,
bromides and iodides; arylalkyl halides such as benzyl and phenethyl bromides
and others. Water or oil-soluble or dispersible products are thereby obtained.

Basic addition salts can be prepared in situ during the final isolation and
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response, and the like, commensurate with a reasonable

benefit/risk ratio, and effective for their intended
waig@7/10menr ugs of the invention may be rapi dl yPCT/US2007/062329

transfornmed in vivo to a parent conmpound of fornula

uriﬁc&lﬁbn o %bnﬁ?&%ﬂ% & 1Y anQh@bﬁlwsﬂeﬁcilrﬁ%Q|(%%xylié‘ aﬁ:hpé@:%ﬁmlng

I SCUSSI O rovided in T. and V. Stel
mouetgzswﬂhraasdmatge base rswblasabemydrqm@sxaéh@natv ortmafboneh@ of a

d.
phamigigetitigply SUreaE dhe) b ST Wit T PERBIdl A i aimary.
SEC0 BRESHANCHhInAS T rtd centiont Rejeptdme sBire slU®DBUX are

ereby incorporated by reference. The invention
not lirsited tamphtiors bpsed paediali mataly orslkeliee esrtpsusials dichas

30 _chem ¢ £
g s SRS BRI RBeab % Bl e, and e
like, dr@l iBHtexi€ Hlhterbat gt smafshidahd mphinbsatiéhs WB!L&D@@ EhOa890m,
PCT/ USZOO?/ 06232 Particul ar salts and hs of

tetrangeshlemrasnivm, tefsaethviammeniuan.Jaethylpsnipee tm@iBW@ in@d
tnmetﬂﬂ%&ﬂbs t‘?lgfﬁé{ ﬁﬁ‘% Efétﬁyiﬁmz%re?hﬁﬁﬁﬁﬁéﬂh@rtﬂ\é/ suli§s. Other

repre@ertdtivd ORpRiGaRinds medfblioh thefordratipy of baef Bdditionpsattsol
d 3 2
ncludeseylaedleming. PP ETUne  drAAIe, PPRESRhegD

plpeﬁ?ﬂ $cyl ate, 5 sulfate, hydrochloride, and
| uoroacetate salts. Particul ar pol ynorphs of the
Lirheae:tnn émfmrmtleuamllyr@&cnecmcm]erastm < Wsedl Rered, gefers to

ester§ QF gr@ggg Bg%eéﬁfg\[edm’y?rﬁ]tg)rgwb (@ g]tq)r}l\e}g'a'ﬁ\ée%!hge those
that bfﬂ@é%bﬂﬁ&éMW ARME mlnﬁér%é}d\blcphebw@ |thd{)§f@nﬂcbh"lpibuhd d¥i psalt

n pyridazin-3(2H)- one L-tartrate salt
thereabr%*mbés@f pharsaseuticadly isicsepiabla, noadexictagsers of the

veriG MR sty RORu B a1 s £ Gy ORI ESfpy although O+

to-C, bikyl ebicpb ery brefeirbdl PPsteta 2if thd taipoands bf faxmula(lg may be
nonohydrate Form A and 2-

prepqr@g@pcgmg 0 @@Wﬁlﬁ@glarﬁﬁé‘rods For example, such esters may be
I

e L

hydro&y{glfoui) W%tﬁ@@hd&mﬁ@kﬂ%rﬂm%ydd such as acetic acid, or with

acid BRpHBAYICADPRY G é%y'pﬁla%zb?a)zyaﬂ@mﬁ “\ndfig capg of compounds
conta”f‘ﬂfiﬁt&)é% c'é@ird é % ﬁﬁrﬂaﬁ@gtiééﬂy é&%bﬁtéﬁi@éste@é@

as a l'ine solid characterized by t
prepmeddm Karrqvpunds fr‘fan’mm ing the sathexylic AGAMYroupFbEDRECHDN Of the

rompgu?wgcv(nfh( ég:igl g gtr:fggﬁﬂl?tm ﬁ%i@gﬂpar%gﬁ h%ﬁ%e atﬁ«yl trifilate, for
exanﬁﬂ@hﬁ}h%éﬂ'@ilwﬂé SheryR iAdidd loydlobentil RIRdY.! They also may be

pyridazi n- 3(2H) -one L- tartrate nmonohydrate Form A
preparad éoyueent:mo‘em mpqmﬁhwﬁh &n acig sgchas tbyrigochlwscoaﬂé and

an ai@car%)_oﬁlg %c;‘)l(rj &ﬁgﬁ %spéc%h%%tg{ ﬂw\i{he c,gd Ef‘fj an & p?okyilg acid
such el oRf add’76 A3, or nore precisely

The term “pharmaceutically acceptable amide”, as used herein, refers to
non-toxic amides of the invention derived from ammonia, primafy C-to-Cg alky!
amines and secondary C4-t0-Cg dialky! amines. In the case of secondary amines,

the amine may also be in the form of a 5- or 6-membered heterocycle containing
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1276.3(7) A3, wherein a, b, and c are each a

representative length of the crystal lattice and the
waipior/1embd angle [i is 94.1 , or nore preci selBCT/US2007/062329

94.093(5),. The salt «crystallizes in the nonoclinic

one nﬁ%@ye?:?%ﬁ@t %&@H%sp%}vo%d{fﬂom[z(rﬁﬁen@@p@ =Aehiryl plR¥AYHides

and Chitph@nyibHgt wc}qwiarxdamamsssamrefﬂmed_ Amidesptthe compounds

of forfani PPg pay cbr s Ea B b Eaifutiche FB8nB8ser X ray

Pharrﬁééédﬁé’éﬂy QBcdRbbRI amideSnfe Wréparglifldm icBnigtRinadstcoptaining
anal ytical chem stry would be able to readily identify

primanher seecrgiary aRWRe GECURS- I3y rasicHon péighgempound that contams the

i SR AR PRt et it dea ADETY ) g 1

the ca&) cbfcbd?igg)cﬂmds%rﬁémﬁ@pcarbbwimm pedus, thamm@tlcally
powder ray diffraction pattern. Two-theta angle

avcem@@mas&rg 25 PERRATRELEIM SOMPyEsR SontRiRingdihe @arb@wasf acid
grou pgé% rrﬁ%%%@%g‘%sécgﬁﬂo%d ithbaseBihARLPRMIARHE o

dehydraBaiRkagaR) siibhMed Hiclyblekekyldreopydiinatie 08 cartinjrpy diimlidaizolH)and

an allg) pljigs, ﬁf@'ewgﬂﬁﬁ%épaf%égrﬁ%%ﬁgaz' Watne Ao armips.
ptpersé@x > %f al%3 5 6% pré@aréa(?% reé@tl&?@f @le é'o%@&%d?wath an acid

such as §4dlfuli¢ 36iR, BaR)n auqmammﬁ @l@;ﬁh&smﬁym ac@u@a«zud bppyith ecid

and i B A M ol o o

with rASle8lRr 8feveEAiddeB. )“Ti‘%xtbcﬁ'hﬁos?lﬁorﬁcélﬁ yshedih bronssdurd of the
characterized by the powder X-ra diffraction pattern

inventigihthefornairparmateulicsiit agaepipipmredysi t cel |

B

hereih Oreﬁréée}rm’ tHodazirod 3(gaHhi-tha @obnpfoahtis @f mmmehym aﬂwﬁ:h are
Form B have been det erm ned

withinathecsgope4d sgupd repdigaliadgmest. %ftybwfef ES% n §0f‘rfas%\aftﬂ5jhe
tlssue@ ?fﬁwrlr_\erﬁ%?sgarggg%vg% %Errfé V\%@}t@&j@mﬁ% témcﬁc}? @rfltfa%:q é\le‘?@“

respdnear ase thalike; cohenghsurate wike acreys@aéble mméﬂsWMMs ahd

effecti\ga f%f{%gleilc [Zne n t he grqgigg%,g e' ;%vgn 107} maysl:f)ealga%lcﬁr oup-
trans@?ﬁ%ﬁ%ﬁx@l&%ﬁr % r[e%t tol Shﬂ Qf 'féf('r?dTﬁ 1M/ for Exdnmle, by

phenyl -4 y yridazi one L-tartrate
hydrahsmsohyunade AFﬂnpm@tcdtfssummm rsepe@alded incdlartigachi and V. Stella,

Pro-dfi o N GhORM G o thav 4 REBEC or STRBRHIEH 5pr8ang

in Ed@aad Bt R@@heca&m&g&yew!é ¢ dheerdlih @rh@ [eigh | Ambdeai i fy
a

Pharmpcsufmﬁ W@sﬁ@am angiRargamend)ress| P34 flohereby incorporated by

refare{n@ yl']-1,1"-bi phenyl -4 20 yl}pyridazin-3(2H)-one
artrate nonohydrate Form B solid by as few as one

chaeaat@fticst dohtdeplatés Fhaﬁnm@auy(acwe chripoasds either
pattern, Two-theta angle positions of characteristic

cherrwé%\lwyﬂﬂﬂe@lm/@ré‘prmed igivivoy Riptragsfopaatien tp spmpoynds of
t hyl
form*éighyd@'@)@%ﬂmeo[g 4-b] pyrrol -1(2H) -yl ]-1, 1' - bi phenyl -

Salts and Polymorphs

-65-



10

15

20

25

30

yl }pyri dazin-3(2H)-one L-tartrate nonohydrate Form B
are 4.390.2, 10.450,2, 25 11.920.2, 12.520.2,

wa2e450920 16, 7102, 16.9202, 17.620,2, 17,.900rPQr/US2007/062329
19, 100. 2, 20.460.2, and 20.630.2. The invention al so

rEpflefiarByie qRE PRI o toriiolfide e mvanfion ajso have

ro
been liemjified apti Jaoy dedadbed BE&HH - Mare payiirudaiy, dng drevention relates

to 2l R R bt T 4 Bl b s 2y, trbinhesy-
4~yi}p?ﬁcﬂ‘é&in-‘3ﬂﬁ}~@ﬁéia‘é@éiﬂﬁ&((@)‘)‘)&ad%@, (*Il)}%l@x‘é’?éﬂ{ﬂ%%hate, salicylate,

rihem hydrate exi sts as crystalline soli

suIfateﬂwﬁhopldnridemrnytrtﬂnerom@t@rsa Sr ﬁarﬁnulaw Q@Vmﬁpiﬂﬁlﬂf therl-
tartral%gs?am@%cgpg 9F %ri%é'sa&haefsc? B (t.igétln rdqpeg'e%,um t cell

2hofe bﬁ%@%\;\%@ﬁ)e prventiby rélaray GreruENing 1 20{43{ @b ar )-8l
-1(2H§) 67 2007/ 100990 PCT/ US2007/ 062329 .
methylexahygdromyirishelsyd-blpwirol-dy2i bk nt -Siphenybdeytpyridazin-3(2H)-
o P . :
one | LRGSRl 'Sl STBS SRRy s BBt

, and C |
desigﬁatgedi M){é\éﬂt}éﬁ ?gH)&-—m@th;}?t}?@(a@)ydkpyfn?d!6[3|74-§]3@(n;2))~ i ﬁQH)-yI}-
and c is .234 to ord a ce ol uge o ,
1,1'-bm,enak4ﬂﬁpér«5@%a-r%% yonedstagirate rﬂ@?ow%ﬁtﬁ Eglav %@ﬂi?a{‘%
e Of_1t ban; |
(3RS Ay R AWCRESAADIIE LRGN ALON & DoiBhshat |
yl}pyridegiredtdHjedne Baadrat® mdhohydchtZ FarmoB. nore precisely

iR a e Bl e b PR B sk e D v 1.1-
bipheRyil4ynb{ridd2iaR H Ro B bikthasapyRsIRR &0t Sihd Adaitoniférddd to
YT 1 E

_ [ phenylv-4-ylﬁ(%p r'i dazi n- 3( 2H) - one
hereimad ‘oo éy') exsisrasha wryajeliiag 60 yé@@ctarﬁ@dm ihe pavederakrray

T TR e R
of 2-.{?21(%@,!6}3@@!11e@mmwryyxfwmﬂo[a@@mwmm (21epgilHy1 -biphenyl-

entif

th
4-yl)pyrigazingi(BHRopary tastrate gnRYGm{IF oy A brv beap Bptejpingd

as: A arinbat T db e b B e e Bl AP a i T s8Ry A, s
7.428¢hph actse22 300¢7) Peaks aifford b sepavhiene Xf 12Y6 &°f br moté precisely
Two-t heta angle 15 positions

- f
12765@&%3@@@%% bh SR pie %a%%%?remféyV§ 1§ngta of thyncrystal

atic 4 QU o R0k A Sty ¥ SRR PGPS PRI T 57
crysteﬂlj’idds-iﬂ;ﬁlliéﬂhi;bjrmmtﬁn_bcthﬁfipddder%mUﬂazi 2 8(2H?2- oge 020
rochl oride trihem rate are 4. .2, o
154565 oarbietnbosansop s oA BIPyseI 120 31 T, 1
o 8o 2oy Pt ens SRl oo 26, e sl
can b2-if dntiffed3aRcitaBricbistic peaks in its powder X-ray diffraction pattern.

one SRS RS RSl SRR AR o
2»{4‘-Eg%ﬁb‘r&{ﬁ)%gneg:ﬁ@w%%%r@%‘rrr&l@[@&%yrml—1 (2H)-yl]-1,1"-biphenyl-4-
ylpyridezi-3(2H - and L-tbrtrste myorehygirateyfrirdediselid O¥H)s iemeas one
charaCie R Bk S SRS e at B paielt, Tt BRI ERYE, .

positi®BA9 WA chéracteristic peaks in a powder X-ray diffraction pattern of 2-{4'-
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25 FI GURE 4.

2-{4' -[ (3aR, 6aR) - 5- Met hyl hexahydr opyrrol o[ 3, 4- b] pyrrol
WO 2q024tho9yd | - 1, 1' - bi phenyl - 4-yl } pyri dazi n- 3( 2HEDI82007/062329

tartrate anhydrate crystalline solid can be

[(3aRlg fpts- %iﬁéﬁxmwr?dlb@té 6@%@4@(2}%) AhS, ’be@ﬂ%n AL ay

raction pattern. ski | Ih the art
yl}pyrlalaairlyiﬁ(Zd:Je){orcmlemamtath/ nmm:lh@ldb?ée &orm A are RIHO2 i Tﬁem:tff 7

16.99H0 2a 6HRP-2. Vb IRA RIQRFHP Goy PGS 2 2R BFH) 71 87 98295

27. 65*(91'2] ahdBe.dahenyl -4 30 yl}pyridazin- 3(2H) one
tartrate anhydrate solid by as few as

chds e{é&aﬁﬁ@ﬂ)é N@Mhemhm@mm@[ﬁ ‘b(binwf%?ﬂH he-lehr

oiono B s ) S LSRRG B, FABEhS R o

hereirda$ 4-oilnt %a)c%eﬁét@)atﬁa cABIIMNhS 001 30829 krized by the powder X-ray
PCT/ US2007/ 062329

diffractienratiess showindpyi E6IRT 2; 4Lhs Pystalparaphig Uit Feli paramgtgrs

o 2GR BB BRSO AP i
4-yl}p}Bd S50- 32(2H1~8n839t82trat_20116146h321ra%2ﬁ:o|zt@®3 Rave? b et deteraninkd

as: 3256 {72'358\[ %ﬁ%h?gé%:“{sggél?;% c?rI more S;!e%s%?y w?ne St |§51 (§) A bis

8. eeo'r@tmyé Léeaff? 6{)939%6 fa%ﬁﬁ 3 c@l %Rbéﬁé ok 2@32@0 Aﬁl Whéréin =Pbpand

dazin- 3 - one hydrochl ori de
¢ are aﬂbbx drrapessentative Iength of the crystal lattice. The salt crystallizes in the

6aR) - 5- Met hyl h hyd | of 3, 4-
orthoéob‘a?ap%’(? ?‘?Zléf)oa)??]gf‘i uR- ybl S)ﬁgnzl rzpmgy?.[ dazi n- 3( 2H) -
0ng4INIEREHROLS %tﬁﬂhmmop\m:@m%ﬁmﬂmzmw ine-

sol'id characteri zed owde |ffract|on
b.phepawqf}nyrtmmmd) pnauaertsateznmohs[etr@&#@mﬁ yselinggolid

can bf( é@ﬂhﬁ? dlotg)){cﬁé)ljag Sﬁﬁﬁ ﬂegﬁg Er] i {/J grz anag(déf'f_[)actlon pattern.

One Witdl Fsﬁlqhh ﬂ’fé de oﬁ@hﬁ@ltt@éleohemyﬁy &}duimbewle tb nwnhltaﬁjent;fy the
identified by characteristi '

24K ARIGRR T o RYIDEX A AR R DK RO (€r i [ iaher-4-
yl}pyr?d(}i?ﬁ :3 @fﬂt %rgg BrHifdtd MG PR3 BRoliBGRMU ¥w as one

charadtdribtic[pe3kRn Gialﬁ)ovﬁie"m( ~hay diné‘mhnxodrﬂmwfm orfm[d%théta)}apgier ol

-1(2H) - yl]-1,1"- h I - ,
posntiﬁpa.oéeh@r@.f:l Lstlarﬂ% b gy&oavq% %E;’gvya%' %RHOfeP TBRbe-(4-
f £
(CLbe el S i S R L i o

yilp ymlwns-B(ZHhomwertra(en’aqnmyfdfrafad{@rUnB@'BtfleWﬁtQ)E 20.8451+0.2,

e R e )

191@@%&@@ deapdbypdRiep are 6.270.2, 12.590. 2,
15.150. 2, 16’710 2, 18.490.2, 18..950.2, 20.3102,

20 hefoventiczpalsa oelatexotoxygsiailipe 2 (3aR6aR5670. 2.

et eSO Bep PRSI PSR B En S A oo

one HRREERbide ﬂm@hﬁiﬁg@@&@ Qf{ﬂtiBaR@a&t)lBLe oxi dative
stability than t

5- et hyl h hy
MethylogyeRysiroparalob A pyisn- HRbbylgi. tmphenﬁretbn%wfd.xa%m (oH)-

one B R0 BB 0 Bhkecorize by e

powdBP DOy fft:tiBo r;mtt@rrs ghbwnavy FHBUE&E% e fT hecbrf(s;mllographsc unit

formul ati on and S le for admnis
cell parameters of 2-{4'- [(33& 6aR)- éj metﬁyihexahydropyrréloffs f tb'] yrrol-1(2H)-
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As used herein the term"substantially pure", when
used in reference to a salt of

WQ@200§4009p( 3aR, 6aR) - 5- met hyl hexahydr opyrr ol o[ 3, Beh300T/@62329
l-1(2H)-yl]-1,1 - biphenyl -4-yl}pyridazin-3(2H)-one,

yi]-1,1% Sfp‘?} ﬁ%@-y?ﬁg{i% |fv '?Bi‘QH %n@ﬂﬁ@?@dhléﬁl%‘tr%@r%y&@% Bave been

I ne Ofﬁ]O

deterrﬁm{ad aq @3aRk. $AR)b B P thanidex isrBRIR dhyarmooks] egisely where a is

7267GR 8T H0R2 B e SRR it R Uy te ik

A3 orGRerRasadisaRd1 1584 AT Ghkdin a0 Beand@lareaRichl ArdPesentative
Othanqg\rbout rEQO% of@gny ot her form of 2- {4 - [(SaE?{ﬁGaR) 5

length 6h¥@rZae7AtRexsd heunisxiomdaess28, anetyaje iseghhyd

cspol s BRLS1 815 PhENeF oL A Ak Mo s RIF L by AP

77. 336@2?%@%1&9*%@&2&5 frpﬂh'éﬁtrlcﬁiﬁé@lws?}i@é geups, and the

tiomer referably, 'substantially pure”

S24{4’ [(wéﬁaﬁ)@ Me:ﬂwlfnexamdrcvrw@@étfbb]%rdﬁéwwbat1 -
bipheaa 34 w%a Q%H)a&l?e hy&%%}\%rgder}ﬂhérw ﬁ?a‘?gte crystalline solid

can b@%é&iﬂb@@%@@ﬁéﬁé@é péﬁksdrrrhlspwwaér Kraidiffratticn pattdainp
pyridazin - one does n con

One wzﬂaﬁkl&mﬁle}@W@Bﬁﬂ%\%@tﬁﬁl@m'&w@y% bg }e foy eaﬂny identity the
2-{4-R3AR AR A m gﬁ%@ﬁ?%cﬂ%wp?dlé‘[sfﬁ) oy R (BARY- 15O 4-
ylipyride3mR3 @aR)orke hwdrbyh!badahyldwm;ﬁwdrﬁb@oﬁd byApiemr a$ o€ 2H)
gl Lot Ao Pl S 3G e g
posmgﬁé ?* (‘,’r"f‘%r?etefr@ﬁg?eaﬁ@% 5 'b%m%'é?%l’a@(’fﬁﬁracﬁ&ﬁ r;ba'f@?r?of 2-{4'-

ubstantially puré” salt refers to a

(3aRﬁR) ?n-tmithyl!;ex@n\e:hopyrrmibwmumlgﬁ(%ﬁruﬂé 1'viripheny-4-he

Py Ry B P e A b8 e 0520 7y 1392208

15.5500ny 115% ¥a Py14 dazd p; 36 2Hk0. 2 D40mEL0IDER BOE0 COPEAI2R0.2,
nore than about 3% of any ot her corrpound and, in

25,6880, iavdl 24.90Hd&s not contain nore than about 3% of any

° 3B nisThPe HsSTaiienp S Rfe B IERBARERST V]
methyhémﬂydﬂ@gwolag Jmml wmapy@s Hrmptwémm& yIﬁ:qArMatmeB(ZH)

orms, non-solvate

f orns, desol vat ed ? fh
one Lesieteominarale. CoriioaR GRS ey gy dropymolots & bipyrrol-

s e e e
crysteﬂh@} S@bilid shagndtemzbyl {myrtplaspomies()( fayediffmcttlenmaﬂeerm shawn in
R BB 4 OB o BETE T a1
blpherr@f?( rﬁ}?&/ﬁﬁg’zlﬁ 3352?)( F)Fn@'t n&ﬁ*‘é drate grystalline solid can be

n 3(2H)-one salt or
identifiet wyurnainacﬁtsrmm:l ]amdds mo’gsepdvederzxs»rw ﬂrﬁfr@ﬂ@mwattﬁme One with

tical
sl ik, pE B e essty oo BSEBIE B et B i e 214
T R s L IO b
yl}pyiigdrem(2H)-9hg Mnabmanlnydrate soli by as few as one character;stlc
peak in its powder X-ray diffraction pattern. Two-theta angle positions of

characteristic peaks in a powder X-ray diffraction pattern of 2-{4'-[(3aR,6aR)-5-
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3(2H)-one salts and pol ynorphs are adm ni stered and

can be used in the nethods of the invention as
WEe@vine9sd y described for the conpounds of thePGDUS2007/062329

i nvention, except substituting a desired salt or

meth\m@é%mﬁ%pc?)rfblc@ma@e]mfrmm(:mpplgmm buwr@rﬁ,mzwm}ﬁyﬁdagmoa RIH)-

under st 00 one with sk in the Dy2

one tajirete a@*tw(b’ﬁfe( FRRbP4aA), $£% 0k, b%%;t(é@ M@Zé@r?ddgt b’cf—
8, 35+Bg i X2 M ?@+é‘§”§§'&zo+§ai®3e§4icgé, 5_%2%&0"2"

rac I"on 'anadl ysi'S’ wer e prépar ed
20R< irbR0RIB0 JRET z‘e@é@%'/cﬁﬁi@ﬂﬁe 2s{t - gadmﬂhﬁ- sanple in

methy heXaAT PRy THELS %B‘fﬁﬁ?%mfm“ﬁ* T bk deytiygitaripr32H)-
one hggwllcﬁldetﬂ% FoR ag@xgestﬁaﬁ?sm@f gagggro&by?rbﬁ?,,tt-

,or W
b]pyrnml a(mpwpe 1$bipresnyi-drylipiyrid &:2d-3(8 Hawoiniet y dsachibdde anhydrate

exists B oreatag ol b 2 A SR YT HBRRion pattor
showﬁh@mumﬁ eotza{tat ?sgemt'a SidtAiIhaka iRHBPYMEIol D4 B]pEesIo

ground D ffraction patterns were coIIected

1(2H) u)é} mg —bmhamg|~4@is}@@0d@zam&(akﬁ onethydrocdoriggpaahydrate an
st S oS PRV TR SIPRO ChREPaths NP RE X Y a

duffracﬁudrpdaéte@ﬁ ané’rﬂnth\ékﬂlﬂﬁ the eHrdfemalytizabtheisif. wdlhé bk-mdse to
a position sensitive detecto

Feadllvwé@mifvrﬂiﬁ > Dt R SaR ) m e ey apvAIE A sl (2H)-
yil-1, 1T phet ﬁ gnl rec%ﬁg%cgw)%%% oclfBhbES bhp@rattqgglédg% as few

for even secondas“in
as onlerttl"@w@tbﬁstlcapeaism its @@md@g)(eay tivﬁ:ratﬂmt patterng elwd-testa angle

_calibration was checked ilicon lLine
positigag p? CoRrapiSTSHe MeaKs ilhA par §§ -8y @?ft%aﬂonﬁ%r%ef adte

(SaR%a?gfg ﬁ@agﬁe;gh@ramﬁ@% nafij&@Oi@@@M 1 @Bﬁéﬁw-

yl}pyrd:la‘aimﬁ(ﬁhf)em@ hpdioehjpeideanigd ratelamg 6a2HQ;]3k‘L2 S802E | ex

151004 FELPIETg SO0V LS WA 18 BV, SOES oDz

23, 821@92 Ry, mwzeﬂ 817+8.258H YRy, 2<Jar@r32<25¢0 bfractoneter (2

kWnormal focus X-ray tube with either a |iquid
niTbedgtantraie mehohyiratobowd Aosalyandhdiadrate shonphydaste Form

B salfeyiErafihdatonsiiafnte et Hae a8 iy thay RERA;
[(3aRMER RS rRsthgiheka RRIBBY ol RY- tqwrfmslaqtzmm]pan tisiphemgak
OSItIOﬂS ar e reported In terns ul ar pOSItIOﬂS

yl}pyrqdwﬁ%ﬂ h‘)’HQ\FPWPé’HNQI FeRariieglyan .Lail@rura eyneRolydateeorm A
or L—»%?[ﬁé&g?};eﬁ&riﬂ/d%teor“ pelpgl B%a’lt%&éggg) %ﬁarute% 1‘(5??& i ﬂ)n and ore

actron pa
su|tatﬂeei@¢ ad:mm;stfat@ndl ffraction pattern peak from one

R aais e S nSr e Sl ST PSR 2alh 5o
s R s OB e 1
biphentyl-4+yllpgridezia+8(2H )peeakraiersi tbleomff)t?@t angreater than about 90%
pure. The crystalline form of 2-{4-{(3aR,6aR)-5-methylhexahydropyrrolo[3,4-
b]pyrrol-1(2H)-yl}-1,1'-biphenyl-4-yl}pyridazin-3(2H)-one does not contain more
than about 10% of any other compound and, in particular, does not contain more

than about 10% of any other form of 2-{4'-[{3aR,6aR)-5-
-69-
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I f those ranges of peak position overlap, then the two

peaks are considered to 30 have the sanme angul ar
Weomiowm (two theta). For exanple, if a diffrect/Usw07/062329

pattern peak fromone pattern is determ ned to have a

methﬁﬁ%k’avtﬁ/‘a%ﬁy rRlo@f4-B ;;%Profi Q(ZHF?IﬁZ‘T‘ltﬁ;ﬂ{brﬂ/MWﬂdeﬁ 3(2H)-

bl € varlabll al I'ows t'o be assi
one, stigh mmmggwamowmowm%n@w {8117 dewvaﬁedtfﬁéms

e of 00-5.40. If a conparison peak fromthe
and ”?ﬁ ﬁg’f‘ tﬂ)‘?m‘ﬁractl on pattern is determned to have a peak

pﬂﬁ:lré iPEYePAblp, B 3sudRth ARy putoVait eferdas kakill thbyisajreaws

the peak to eassu};]neda osition in the range o
than @30&4@5% pups wheraierthetmsystadinpdars 058r{ﬁg[(§@ P-ar e

d d
e RBTA RS B B OB P L e B et
one dekspRAkonR@s idréfisan Shog @A)Q:rf)emtya:tth% cayipdinid aadtinon
anal ysis of sanpl es was conduct ed in the _foll

partichigindpes sahgdanieredhagyahaut fr/a et foy olIeaIfyrEn 9? aéae
3aRpefa%)%-%‘?'etﬁméﬁwﬂregvrélgxh &tbjﬁyr?émbﬁ SIved %sﬁhéw 4.

as’s’ pi ns ray ffraction data
ylipyridazivm3(219)- fbm,tsmd:hm angogpHausk solvaidiRG ey sh@wsolvatedaiorms,

APEX area detecto 50 kv and 40 mA; X-ray source:
desolygted, fofﬁf—"’aa%seﬁ‘@ QANOMYd at -90C. Radi ol abel | ed

CeBRMIG 58 g?%ingi%éﬁﬁtléq pet k4o Flfﬁei%f totd18alt that is

i nventi on aI so e useful as nostic 5 tools. The
greatabiHantabomft QPESI'p(I;mwhafeln tbmqrys‘fagne &m@ﬁﬁ&ﬁ?}[@@iﬂ 6aR)-5-

mein et Gnl B Rr Sm)ah e WU oo Bk o -

one daie%trﬁmcaﬁtd“@ Fndr Qhé‘h sbail 3% diarfyastBet esmhpeiind abgsin
(such with a clinically wused drug that affects brain
A

parthml@"t daes oot ewrdnis) Mpee ticdeaiput 8o ghrRE @theriprn of 2-{4-

3arERPRE Ry B E i Ba s OBl el BB, o BRBR-
yl}pymaﬂ‘&B(Z’m}"—‘oh@ piuhadtdamsepafusp esiviateanformist homgolviagahftsms,

for these purposes has been generally reviewed, for
desolyrtadpioemenandtie eneiAIReT or assessing  recept or

%g}hgl na?{ rglcd’rh ﬁsmglﬁr{%oé %h @.AGR ég@é‘lgyg@?@ﬁydr%pyﬁolo [3,4-
b]pyrrdu‘lgafﬁyiyljec’emaplnenyl}ﬂeylp:qm'ndaam &(Q!—étanﬂ saltsbyndPEdlymorphs
aso bR, Bl SRR g TRagh el
subst‘é%ﬁaﬁgure P g@" [g)’eﬁ(‘ agﬁg%sm@wr%mw%wm{w S}b@%ﬂﬂ (2H)-

di'scover research and
yil-1 di'eimshenpyiehyl}pﬂ@azm—S@H)@ne saitior pnlu/nmplmf@mulaied together

B 1999 388 4 Th
with GfS 6t f@re ROBHERbR Sy RERUTIN PCRRDRDE cechef e TEROESY
desc%é@fornﬁé 'cbﬁ?rﬁrs&i@ih%t I cﬁ@ﬁ@cﬁ’eﬁﬁorﬁd @mﬁmmgmﬁ {(GaRrBhR)-

tools for PE a numnber of osi tron- emttlng reagents

5-methlfeoxsbydran reyeiBifeblpyeel-16He)-dirai I-ainhenybhdlayedaziBwn
s SRS PP oty Al PRk ok o e e
methvls o tie RvdAidIBag pesiiously described for the compounds of the
invention, except substituting a desired salt or polymorph in place of a compound,
which would readily understood by one with skill in the art.

Powder X-ray diffraction (PXRD) analysis of samples was conducted in the

following manner. Samples for X-ray diffraction analysis were prepared by
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can be incorporated in by reaction with 11CH31. Also,
especi al |y suitable conpounds of the use are those

wob@raoea 131F group can be incorporated int oP€TES2002062329
WD 2007/100990 PCT/ US2007/ 062329 conpound by reaction

spreamnﬁqgé%@gn{ Ié“ﬂ{ ARindB & on Wsérﬁﬁl‘é%ﬂcﬂé\*érﬂﬁg@rﬁﬂylﬂ%ﬂng the

rri e out accor |ngtoamst od nown to
sampbmlﬁeasmcrcbm;)erslldhe r—“aurtexanm@rthe isgmpe mEehans heer ground

to a leé %O i %? gléi ?tﬁr B'&@ 8‘3 I@%ﬁp?‘o&gﬁgé l%ﬁggs ﬁcﬁqlmfted

quant tg!saHﬁa%é nshfapled Wakehn 1ﬁQJ”ne‘ afapreoEaifigunatiores ck8ar bulk
onpounds or conpositions of the invention,

holdecmplwtmser@fba‘qumuraj plaje, origé stage mounk(similar mounting to a
dro tre%l can be treated with nmethanesul fonic
3 triflic anhydride and a base in an inert

Sgtfftgmorsygtlfemg viire dolle oteeit s an amel G3E00 difsattbimeger
conpound (a net hanesul fonate or triflate) can be

eqmppeéa\tl@dawrtclﬁel’@ rbeam germaduBymaBeaiygsater 1o Wﬁ&\%‘ &Ko

oG8 2 B8R0 Moy OB LRI S e

of 30 hed. %W@el'@@@ﬂi@ rsc@q@p@@ thdesesilibesessitivdidsiestafthat
conpounds used for par ati gn of conpounds,,as
moniteesall diisaction data SE%HE@'P%S'SSu Ehe getardeiswag galifrgted by

colledé@#élﬂ%%g[eﬁﬂé%dtd?r%%?‘ébﬂﬁ £5808h S8cad 1AW éé‘@]@zg |{1toervals

can be alne and are not I ntende
acrosBro%0 degrse michthiesd rareyd. i Blie obliiration w/asraneicted Bgainst a

siico S Peaiipn HEIERY SHYFED VST A0, S des Mets placed on an
aiumzﬁ'@féﬁéﬁ@m’dl@ér&%@ REBIQY IR diasd Eplee salt Exanple Al

am no -acetlc acid nethyl ester 25 A
r ddtetrativalys Xetayrmmdtat diffirattioy cah bR pasfaryidsensing anRigeku

B FEnc i A oo R 00
Two Jﬁﬁ&%egcéﬁ rane; @QS Sedle/bhutoWrsa Beintad Ki roriXWdifificometer (2

m xture was then <Cooled to anbient tenperature, then
kW nmsale‘dcw KirayOube with eihesia liaslid pilkgemorateltigncasied 5 o

aermgRyi P s ot et e 10 Ty e Foibe: BGTRERGe: 2.00-

40. od TFVP(S‘%}é{a @d&yﬂ rameﬂo)B a@@@mm@) met hyl ester (96%
-Phen I -eth | am ng 1) acet

a&r@raétessmmw %G@EWFBCWQJBQ@W/ RGNS ePgHed
in terﬁ‘fltgf},angaﬁﬁr%%ﬂ}’dnse(méf bL NRAtH 2FEllictvatté JafBbiiy! of@%E 21 The

variability of +0.1° is intended to be used when comparing two powder X-ray

Zero

diffraction patterns. In practice, if a diffraction pattern peak from one pattern is
assigned a range of angular positions (two theta) which is the measured peak
position +0.2° and a diffraction pattern peak from another pattern is assigned a
range of anguiar positions (two theta) which is measured peak position +0.2° and
if those ranges of peak position overlap, then the two peaks are considered to
have the same angular position (two theta). For example, if a diffraction paftern
peak from one pattern is determined to have a peak position of 5.20° for

comparison purposes the allowable variability allows the peak to be assigned a
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solution in EtOAc) was concentrated, and the residue
was taken up in 24 nL of water and heated at refl ux

WO 0071®9%ur s. Upon conpl etion, the m xture waBCT/US2007/062329
concentrat ed under reduced pressure and 30 niL of

posutadrﬁﬁ’ﬂh@ﬁéﬁ@é ofaEdBsied: Frecdmpassdr pék @bl@ﬁﬂh@ldtﬁére was
Itered and rinsed with 10 nlL of isopropanol

dszrac@ﬂnmtteumcfecaeteervm,eéidomaé@sam@a% aowlamoaé 35 @rgit f@% gligwable
vars e S TRE B (P RTRL 3 Ehori 68 plBRR S o 50

then t‘ﬁ@ thb Ip@@kgfoe(rﬂg ¢dhpareeinyte-einsjidered hohaee ¢ samel ahgular
g in 384 n_ of tol ene was heated to 90?
DOS'“Q!h twoﬁ ot b(efauae HpTevareatap bekvepmBedwoangesd peak
pos;tlcf‘r?g ution of allyl-(2-oxo0-et hyI) carbam c aci d et hyl
ester (U S. Pat, No. 5,071,999) in toluene, was added
oSle;gle’Za'thah m-m/ caﬁdadnbe ama;lgtsuﬂ ef mplsmwasecbmluwm @ the

or 14 hours ours
followsGTRRgET | HeTRISRER TRrcd B Be RS Her Rropsrad by gffxing
select®l s%gﬁr%wgtél@ t@‘éjléjsssﬂhb'%mrbpowea&ietswec RGh dﬁ‘ﬁé@ﬂdrpd!'ata

uted of I sopropyl acetate, and the
was cniiemad e1singsa BeukersbMAET systemawido RotARINX eired deteagpr (50 kv

and 3 B B 1R e e B SR EED Tre

extracted again with 102 niL of isopropyl acetate. The
orgam c extracts were conbined and distilled under

.@Qﬂf‘ﬁﬂi@&ﬁ@ﬂéﬁ&mo provide 20 an oil which was then
y?éﬁ{&%ﬁn}%tﬁwd%;ﬁs@@nﬁtﬂ l%eﬁtf& /ch'aije?uéé‘ﬂ s GHNYstic

tools, ﬁDﬂx@JEbﬁdxty oﬁPE‘E’lt(b[aﬂthn tﬁﬁxﬁn@ tFnMrEpmw)landbsPEFT to probe the
exahydr opyrrol of 3, 4- vrrol e-5(l car boxyl ate 25 /
degrep.g AFRIAT BGHRSTICHAN BHITRAS 4) @il By 7pgsb00es |
t
(such%s"\‘a%tgétn’ﬁg% ?@the%aﬁgﬁ rg%%?tgf)gﬁyﬁgs (%%?19\9?\’/[& a;%‘iﬁacaity
used dnlguhiabaffettsdirhiyl histamine ieve&s) is widely recognized. This

const%tét%gﬁgné gxgg E}Z% t h l '@h)r%)ég(%) pgw E ogblg%rgwaco?og;cai

interv%ﬁflér?é"ﬁ/ﬁh BYugs. ”’ﬂ\@ ?(5‘;9!: ahtniR of(p'%)éltﬁﬁn emng‘laﬁéﬁcﬂ@fd@@ﬁese

eated to 50° C under an at nosphere of é/ rogen
purposes hasdreen generally Evéewsdtiar examslersnl"i? Tdegaﬂqiﬁdggassesslng

recopf iR atk ) (o ROaBnELPh ARG L7t bRy i VRl Gy
2001%%@%6&276%2%@@@@%%8% d9800%d by PET:
CT/'US2007/ 062329 Et h 3aR6aR - hexah dra rrolo 2

implicatigns fey &ug devElopmeno éyﬂafféochi'%’f@ﬁ dnnats phMedigiee sal t
(Hetsﬁgﬁohwggg S’/S? Bc)r 2%?9 i “]"g’itl)rgi;( an ergi(siiolq)tomogrr% X\ﬁ/peltlroreceptor

imaging b2 tat! in arudedbBovwsng, reeatietl dral W&bprﬁent"fﬂlﬂnm al.

added a 5 solution of D-dlg ﬁ
Curreib Ao aia D erHoal Blogpycl GoBv At 3tk ThS compounds of
the invention, synthesized with ''C, '8E . or other positron-emitting isotopes are
suitable ligand tools for PET; a number of positron-emitting reagents have been
synthesized, are available, and are known to those skilled in the art. Especially
suitable compounds of the invention for this use are those wherein a MCH; group
can be incorporated in by reaction with "'CHal. Also, especially suitable

compounds of the use are those wherein a '8 group can be incorporated into the
272
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(591 nL+ 95 nL rinse), and the m xture was stirred at
60 5 Cfor 2 hours during which time crystallization
wW@ewanewe) . The slurry was cooled to 18 C overPGI/O8905062329
and the product was collected by filtration and rinsed
; F
compYt b e i 18 le e TR LoRTatH O, Py be
carrte&lMaaoﬂldysg ® a@mdthed Ehawddoithetd sklied int the gt ofjoaearding to

one niskarbiies pasts i ouiHad S R BLLaREPobh ctn Rk ater
with b?(bb'an@e”@%Fﬂ :@BQ%% fot Bs®¥n PefTestanes. tforifgrporation

| ow ng exanpl es are intended as an
of ! Fumﬂommurm @fctannbmmnsaofi theiineantion, apeworings ot fseda (1),

whergig ) iSRG, FE e PRn O G o T 2R e o
triflic éﬂhy’%i?ld@)and@ Hake v bh o soMBhESSCHAS dlonicreneisaid, ked, the
col'um chr omat o% aphy means fl ash chromat ograph

resultingraaragowii (4 ieMpras Ifeaaigar riiale) con Bdreatad waln °F-

r t
fluondgﬁmettﬁ%ég]&%ﬁ k%}nfr\ tg sgﬁi }ﬁéﬁ@é Ifi'ﬁ (sgﬂaeﬂlﬁ éerg(lgh %EHC!)&W
or medioa) cBefribiry.r oI | -bi hen I-4-carbonitrile

Exanmpl e 1A (3aR, 6aR -Hexah dro- rrolo 3 4-b rroI e 1
5-dicarbox lic acid 5-benzyl ester 1-tert-butyl ester
30 (3aR

6aR) - Hexahydr o- pyBrEoFIEIT%NCEbEéﬁpﬂr%T% | - carboxylic acid
t €he fdildwihg F@‘emc@ﬁﬂmlemssnmsmthaﬂa of a compounds

enzyl.o arbon XY ucc 3.42
used fHrTEPAEPE G RBLACL 5 1o G DG ah1Br SherRise. Stnethods
are m"c@ﬁﬁéér&w@é P&S\hdlé 8dambles FHBV SHEISESIPHENAY e&RA behibtaindd
hen concentrated under vacuumto provide the crude

and am odtintendrketor providecaaneshaustivelistoblyow tagrovide the desired
chr gmat ogr aphy (20% et hyl -75 WO 2007/ 100990

COMPBERY US2007/ 062329 acetate in hexane) to provide the
title conpound. 1H NWR (CDC13) 8 ppm 7.29 - 7.43(m5
H) 5. . 13(s 2H) 4. . 15-4. 33(m
H) 3. 39 74(m 5H)3F%&fel’emwﬁﬁamﬂle+$ 2,84 - 2.96 (m 1

: %I—K)'Barﬂogrﬂcﬁté g;%@ -

6aR) hexahydro pyrrol o& rétebb@ﬁ/rrol e-1 - carboxylic
acid tert-butyl ester (CAS # 370880-09-4) nay be
prepared as described in the literature, for exanple
t he method of Schenke, et dls a1 Preparation of

2,7-Di azabicycl o[ 3,3.0 U S . Patent 5,071, 999
(1991) WHRAH -Bhenylddisylaminalesrediceaih meithyimgtdre

' i.sr%la\(/:teoq' vxps}/s 8;%‘&828 tw rﬁ? B%f % metﬁﬂbenzylgr%nunq()arm@éf
EtOAc, and 9.19 g of EtzN. Methyl bromoacetate (15.15 g) was added and the
mixture was heated to 50-80 °C for 10 hours with stirring. The mixture was then

cooled to ambient temperature, then washed with 50 mL of water followed by 50
ml of 15 % NaCl solution, to provide 100 g of an ethyl acetate solution which
contained 15 grams of (1-phenyl-ethylamino)-acetic acid methyl ester (96% yield).

Example A2

{1-(R)-Phenyl-ethylamino)-acetic acid
73-
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lo fractional crystallization of diasteroneric salts,

or as described in Basha, et al. "Substituted
waele@zamoey cl oal kane derivatives", US 2005101602CT/US2007/062329

(2005). Exanpl e 1B 15 3aR 6aR -Hexah dro- rrolo 3

4A %E[(Jtﬁh%ffq Zﬁf (%g?éﬂb L&EhPEinBRAZYc £SHFhethVNEstBF BIUEY of a
sofutlcﬁaiﬁ) Eﬁb@(a)hym oamﬂrmmw{ﬁ Jant thiepesidoleevad teiedi wpainbak yrili ef

water G RSN ALt PF 3 TR PRI PIRC G A0 S P8 E6Rane
conceﬂﬂ%téd }Jﬁ&é&%@ﬁé@@ 'p?e@@l'r@' ahd B0nL/of éﬂbﬁ)arﬁ(ﬂrwaia@eﬁéﬂ SThe

he sol vent was renoved under reduce ressure
resu|tmgaaree@ntawewaa§ite@dmm finger thhﬁosr@mfascwog@mldhen dried

under s fESRE S i A €01 e Me kRO hea i t 1
brine, dried over sodium sulfate, filtered, and

concentrated under reduced pressure. The resi due was
purified by col um chr@@ﬂﬁ&%hy (0. 6% anm)nl um

25 sbllﬁﬁ)n(cm 15(H')|)pirﬁan3/lze’(h$larﬁsnbl) aaeﬁdaeldia’s‘ﬁ g)m BB4H)1L of

toluer(q-ﬁvag_hﬁptegi @19 @ % %;ﬁ ? 7_’[0 91)(1 J %céuva!@@tf (Jﬁ@ 1%8 % \ng
solutlclnéggr’ﬁyl-(l\(/g] xgblﬁtﬁ}ll%a amlc%(@@ef e@:teH):g'U]S Fat: Nb. %QJ?W@QQ)

Exanpl’e
in toluEmief l.rmxra:ﬁd@tdsmé@uhfmrbe&aad the Mixtoreawasstirmedrat|904°C for 14

hourszfﬁgg %8?}%3!‘23%8'}% b?gm &h% 96‘?%& was extracted with 2 x

115 g%f%%&:ﬁﬂ@%%luﬁdﬂ eﬂw ARt Beid(sDIBiEWhY diuteriswiaisided mL
he m xture was stirred at roomtenperat ure.

of asorﬁmn‘yl cetatehyaihdi the roixiuge avas ngutialized ddtua sphiep of M g

WS T S

the a§liddiiselyd Whs exBhotedtRAiRAIAOTD madjﬂas“omcpwmm Tard
extracted wth dichl oronmethane The %anl c layer was
organiaekeactaiveie sonmidned and digiied usigar [ﬁﬁt@‘@ fR{pasure t6 provide

o i35 NS LGRS 3t oy

y;eld)MfQNe title chm;iduhﬂeamﬁﬁ%h}d WelgH'l:l siVRiohGh@&hakobpm 7. 76
(d, J=8.82 Hz, 2 H) 7.66 (d, J=8.82 Hz, 4 H) 7.40 (d,
J=8.82 Hz, 2 H. MB. (MrH)+= 328. Exanple 1 D 10 3aR

6aR -1- 4'-C ano- bi heggigm@ej\‘; hexah dro- rrolo 3 4-b

rrole-5- carbox lic ac ester The product of
Exarrpl EﬂivlBeé(ahvcﬂrbwnrolofﬂ:ﬂ#tdnmmlbfﬁﬁHd«cadbtt&y@ cyano-

ok ATy droelas A0t a8 cadnd 3o 3k il Wetsh
was ékﬁ:%tdatbea bresbufBred:tdH 2 HEBIoRLct 6@%9@%@ (as 506.8 g of a
25.9 wt % solution of ethyl 1-((R)-1-phenylethyl)}hexahydropyrrolo{2,3-c]pyrrole-

5(1H)-carboxylate (131.3 g) in MeOH) was added, followed by a methanaol rinse
(37 g). The mixture was heated to 50 °C under an atmosphere of hydrogen (40
psi) for 4 hours. The mixture was filtered through Hyflo® Filter Aid and rinsed with
200 mL of MeOH to provide a solution containing 78.9 g of the title compound.

Example A5
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15 bi s(di phenyl phosphi no) -1, 1' - bi napht hyl (BI NAP, 20
nmg, 0.033 mmmol e) and sodium tert-butoxide (80 ng,
w@283/100900 €) were nmixed in 1.5 nl of toluene aPdI/heAD®52329

at 80 C under N2 for 16 hours.. The m xture was

EthyF@IFegaR hegaiydreppesial s @lpyreh|e8( ¢id)-saibdoxyate dibsndoyl-D-
extracted with dichloronet hane (3x). The conbi ned
organics were dried ovialiraigsalin sul fate and

R

carboﬂhklaiai @erldretwine)Me®bl) prasvhietsed e 60i°Cl. €T ¢ tipaasdddds: a

= 424. Exanpl e, 1E 25 3aR 6 hydr o-
Solutlcm af% “dibaoapyltagani acid mafomy rﬁlteﬁééﬁowwﬁvég rifeOH

(591 @[9@5%%.2 ns% @ ]fﬂRthr(a?W‘é% ?f):rred at 60 + 5 °C for 2 hours during
ano- bi phenyl -4~y
whzchhm@bwmhmmm{uﬁe@ kﬂ]hwslur:wgv&s canlbd ky 18 ECamiat 6 hours,

and tri Pebiel Bas GRUSHEa bdgeeh and BRned R MERL! LiRdabiney’
The Y\'ﬁﬁmt GRIACEY at £9- 35 Gcttb';irél%aé edav bhthdi @kl @srapsiManehiral

he residue was redi ssolved in 30 dichl oronet hane and
HPLCsamarlwd ofthehChadiaivative af berriosupdndisatedrivet §s pradyst was

, .l ead on a silica gel colum and purified by
Obta'ﬁ%%ggﬁgﬁhy (0. 6% ammoni um hydroxi de and 6%
nmet hanol in dichloronethane) to provide the title

compound (330 ny, 64(@ 1H NMR (CDCI 3) b ppm 7,64 (d,
J=2.71 Hz, 4 7.51 -77 WO 2007/ 100990

SRt R gl
by ref$m7nd(r:b tbl)lthg ;@Bawn?a&@rr(olas &H@&ﬁrd&tg@%cﬂ? g(nlllulsltrld)l&l)n lgf
: - 1. . : +=
and nghe 1R UPDG EP RCPDRELHIE BVEPIST ol 0 3 4-b rrol - |
(ggEel%%rbth @%@BQQ?H dd, r&ac 1-5"!‘1% \Fér‘édéé‘?ﬁe@%uﬁfﬁcﬁ@' Snbickt

d
conditiorsy (fangisg THE2 TG runder Mg!@;SnOS;SiaBIEnTJIHWMmdQ%%ﬁM
d d th
columiy ety Piirag Bk ety e iloorep Ry cer i Gy ing, siiga gel.

a tecHniGud el knddm 1ITRbSY oPesiimsidediiandhé Be: dfiorhanmie syhthesis.
stirred at roomtenperature over night. The m xture
was diluted with water and extracted with
di chi oromet hane (3x). The conbi ned organic | ayers
were washed wi th brinepExnmd lover sodium sul fate,

flltere and concentrate essu
aﬁf@_@&m QIR =DYERal L Sarbnnrile

chrorratography (eluting with a m xture of 0.2% 15
amoni um hydr oxi de and 2% net hanol in dichl oronet hane)

to provide the title nd, (11 ng, 46% . 'H NMR
(CDCl 3) 6ppm7.64(d,%@6ﬂ*ﬂz A H 7.50 (d,
SaR]:& EKkah 4 ofif3 @Cb FFB]e»*BE dicarbdxtlic 4cid $-berkyR8ster

H) 327339(m 1 H
2 .92-3.04 (m 1 H) ﬁmmtﬂheﬂﬁfl H 2.38-2,67(m5

(3aR, 6aR)-Hexahydro-pyrrolo[3,4-b]pyrrole-1-carboxylic acid tert-butyl

hiD

ester (3.0 g, 12.5 mmole) and N-(benzyloxycarbonyloxy}-succinimide (3.42 g,

13.7 mmole) were mixed in 15 mi of dichloromethane. The mixture was stirred at

room temperature overnight and then concentrated under vacuum to provide the

crude product. The residue was purified by flash chromatography (20% ethyl
“75.
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H2 11 -2.25(m 1 H 1,89-2.03 (m | H
1,08(t,J=7.12Hz,3H), M5 (M+ H = 20 318. Exanple 2 4'T
WG AR7BR6 5-1 SO ro | hexah dro rrolo 3 4-b rrol PAT/B$2007/062329

-1 1'-bi hen I -4- carbonitrile 25 To a solution of

Ry R oSty R Py o 120

7.43 (AN HNG. 78 (s id) 44 - 2538 (ned 1S, B@orﬁ T peBHG, éOf-csalrs‘f m,
hour Odl Um cyanopor
1 H) 388 - Ao S R ie  Liir 88 - 53 [en Py e Y )

¥ s diluted with 2 M 1 N NaOH and extracted
MS: (m dlgcd:r oronet hane (with 5% net hanol) (3x). 30 The

c'ﬁhblstmﬂng mwlalnfl (BaiRe 6a Rrexatvedioeplyrdl o3, Hbimerolentt ed

over [ t L, , d
carbordinaad Hrosb] el inas b BaE bt bmad i ena ot as L
descr%@qmﬁQQLéilgh (f8|' Hkérﬂﬁ!é"!hbhnétﬁ@d%ﬂ&&n&keoeﬁ@%“Preparatlon

amoni um roxi d and 5% net hanol in
of 2 ?dbeuabwmetaqar@éqctaneqiruﬁ dRatenics,07 1 1969d AP bLWHICh THONNRS a

WO 2007/100990 PCT/
racematg TG Mphe Jeavediby RanadioBintihn aahigreaipfind by,
ffactldrﬁbll_bcéy&alﬁﬁatidﬂzcof (ﬂaéﬁarcﬂ'né@c éa!@@ c(rfﬁs deddlibdd 48B3sha, étral.

"Subasmtgdmxamw@émwe detyathens. UB 290 142A2905).
2.39(m 1 H 2.10-2.20 (m 1 H 1.90 - 1.99 (m 1 H)
1,06 (dd, J=6.24. 1.87 Hz, 6 H): MB (MeH)+= 332. 5 The

fol | om ng conmpounds ane Exagl!gs wer e made accordi ng
to the procedures des ove with the exception

tBéJIZQ ﬁ@k drb @Tﬂig,%[@rm@!@%@rﬁéﬂﬁé acR @@ig{li Bster

onpounds

Sﬂ“aetpmgmﬁtﬁ&ﬁampl@éé\ﬂ aamgsmhawm nvmoé?[ﬁéliwb]pyrrole-

1,5- di%aqtfed chag@%?‘goun ﬁ%%ﬁj%%%%ﬁ(% %g%%%%ﬁ'nole) was

st|rrec¥mt'ﬁ% AikutdobdicBotomBitdte dhdrifludrdtetid acid (18 B8R/ Hz ml) for
and i odo- pro | hexah d H), 6.64 (d, .J=8.82 Hz, 2
2 houwg The splveny wasdrEIvedrsider seduces pressyne, andithe residge was

basmgd%{?‘ﬁ%tu&qt@i fo?uu?r?bbca%é t‘?ﬁg %trg%te@w»_ﬁ%ﬁ:@%ig?r{é?hane
(3x). Z’h’i&:or’algmbgnyg?ﬁfelléydzis gﬁarél)was?heﬂamih Brig, drigd dvdrrl)sodlum
arbonitrile

sulfatgy flltqr_nganq cgpcgniated Wdeg reghy prgés;ugrgg_The rf,facﬁ.@ \p@s
punﬁé@b&%@mn ci?ir?t%natography (0.6% ammonium hydroxide and 6% methanol
in dichloromethane) to provide the title compound. 'H NMR (CDCl3) 8 ppm 7.28 -
7.40(m,5H)5.12 (s, 2 H)3.74 - 3.87 (m, 1 H)3.53-3.71 (m, 2 H) 3.36 - 3.48 (m,
1H)3.18-3.32 (m, 1 H)3.01-3.13(m, 1 H)2.88-3.01 (m, 1 H)2.70 - 2.83 (m, 1
H) 1.87 - 2.03 (m, 1 H) 1.58 - 1.76 (m, 1 H). MS: (M+H)"= 247.

Example 1C
Trifluoro-methanesulfonic acid 4'-cyano-biphenyl-4-yl ester

Commercially available 4-cyano-4'-hydroxybiphenyl was dissolved in
dichloromethane. Triethylamine (2.5 equiv.) was added and the mixture was

stirred at room temperature. Triflic anhydride (1.3 equiv) was added slowly, and

-76-



10

15

20

25

30

Exat npl e. 4 Product of Exanple 2 4'-[(3aR 6aR)- 'H NMR
(CDC13) 6 ppm 7 64 (d, Example IE 6- J=2,03 Hz, 4 H),

W@ 280/1¢990 J=8. 81 Hz, 2 and n-butyl- - H), 6. GHECT/US2007/062329
J=882 Hz, 2 H), 4.13 - al dehyde butyl hexahydr 4.25 (m

the re%uffn‘n% s%ﬂtﬁﬁm w§s §ﬁrrédﬁor’ 2 H})ursofbyﬁé R‘ll)&h@wés dfﬁut?eﬁ Wltﬁ) 40
satur&ed@quezuaeodbmn b@larbc(nﬁteznld)ext@ﬂezi Wlﬂz dmlqmelthﬂl)le The

organ&al%xebwgz}@&as\égdpﬁuth 8:’;@@ %&?eé ?\L%r SPEP Lil_lEl u§3 ;% flil[ d (anh
conce,tﬁtll%i’ﬂé’{whdér re@%e@breseﬁﬁé Th@a{ebﬁiﬂbtwaé '_Furlf@tﬁ%@uﬁm
Product of Exanple 4' - ((3aR 6aR) - NVR 13

chromatngrapty t()qbrowﬁaammtiﬁe cmmp&unéoﬁ)titNMR szD.CBBﬁ Fem % 79 (d,

oS30 5 e e T IRl Ve

328.1 H, 3.44 - 3.54 (m | H), aldehyde blpyrrol-I-vlL-

3.29 - 3.41 (m | H, 2.8 - 2.99 (m 1 bij2henyl-4-
1), 2.44 - 2.70 (m 4 H, 2.06 - 2.19 carbonitrile
m 2 , 1 86 - Ozwlm-l??(mll—b,

pm 764 (d, EX@EFHcﬁ‘wtha@rd oolol 26iet?, 4 . 750 (d,

J=8 90 Hz, and cycl o- (cyclopropyl m H), 65 (d,
JEBegogiuct oi Eppmple ﬂ@ (rifpraspanelbanpsdione yw@@wyéﬂw

biphefypbpsich) (195388:0 55 bl perpdtyorF e BV IE (198 o,
0.61 Mole)‘%alfﬁdlﬁﬁa ac&afd3(A Tmd, (H)% 15 2 Ehrg@z% racéfﬁiuzc-z 2 ) 1
bls(dlgh%)gﬁb/q)smlnq) tg%w\apmtmd (BEN%_ZOer@g,Oéqrg rprrl}._cg!e) and sodium

tort O el 5B oL s BB 1 g O fed at

80 °O(kﬂ1ciel"=N’2 8B 16thouls. Hl he hMixtufdmids-codlaii roexatgrhperature,
d|Iuteé with wag\ér6a sﬁg (angecﬁgpgdr 1 %18%?3)% 4th@ één%ln%eCiZH
organics were dried over sodium sulfate and concentrated to provide the crude
product, which was purified by chromatography (6% methanol in dichloromethane)
to provide the title compound. MS: (M+H)*= 424,

Example 1E
(3aR, 6aR)-4'-(Hexahydro-pyrrolof3,4-b]pyrrol-1-yi}-biphenyl-4-carbonitrile

The product of Example 1D ((3aR, 6aR)-1-(4'-Cyano-biphenyl-4-yl)-
hexahydro-pyrrolo[3,4-b]pyrrole~-5-carboxylic acid benzyl ester) (760 mg, 1.77

mmole) was refluxed in 10 m trifluoroacetic acid for 2.5 hours. The solution was
concentrated and triturated with dichloromethane. The residue was redissolved in
dichloromethane and stirred with sodium bicarbonate powder. The solution was
loaded on a silica gel column and purified by chromatography (0.6% ammonium
hydroxide and 6% methanol in dichloromethane) to provide the title compound
(330 mg, 64%). 'H NMR (CDCl3) 8 ppm 7.64 (d, J=2.71 Hz, 4 H) 7.51 (d, J=8.81

77~



10

15

20

25

30

Exanpl e 7A (3aR, 6aR -5-Meth | -hexah dro- rrolo 3 4-b
rrole-l-carbox lic acid tent-butyl 10 ester To a
w@doatdwm of (3aR, PCT/US2007/062329
6aR) - hexahydr o- pyrrol o[ 3, 4-b] pyrrol e-1-carboxylic acid
{ Y, g, 0 504 -
Hz, 2@66@2@,.} ﬁ? gzari?"ig@? 4.97 88, frfrlrz))s 50 rﬁe@mﬂ h H)4§94

r'mal dehyde

3.36 (hhe? ) 2taﬁre3\il/ﬁs(rrst‘i i) 8dl Sat 2. Eadm '§t!dhﬁ>ér'|4at ueé (fror 31) MS

S}Q_Uéﬁ Sodi um cyanobor ohyd ri de was then added and the
(M+H) 5 49%t ure was stirred at roomtenperature for 10

hours, diluted with 1 N NaCH (450 ml), extracted with

di chl oronet hane (5 x 20Q;mb)e {Fhe conbi ned organic

| ayers were dried (Na i'ltered and concentr at ed
(3aRt BaR- éWﬁEth\rﬂ‘rBekaln\lrcboaanBen -blorroNVR -Biob emdz4-carbonitrile

%é} p?c?&Hctf ?ﬁ? %;(]a p%(@ (gﬁg'BHb,( Oé}é W%T}Syﬁr% %ss'ripvgé 33% 4‘34ml
anhydroas eT@iF( Uhd@r rWro%e@g Sb‘éhurﬁ h'y'ﬁinée @@5%2@ Qﬁl‘\él(émmriaol@) was
addeq nnd rﬂ)rqe m:g@aa wa@ﬁrr{ed at room temperature fo hour. lodoethane

(10 uEB3 SR 5 USSR B B el R e

over MGRRIMednREUrdassds Hinged Ivﬂtrﬁwb%ﬁmd eltracedd aith dlchioromethane
reparation of 2,7-D azabicycl o[ 3. 3. Q] oct anes”

(3%). FecsmBNGd ProgC dqmqwerwa%\%r%m bdise, é?'fl%%‘f%t%’dmm
sulfat\g'h |I?§reHHé{nrg80l;i§e°rﬂra‘{§&’ P}jcr s P%ﬁ’éé’éﬂ?@é Q}?reare%hltlhﬁlreglﬁue

racti ona I'zat 1 on
was pilrﬁieﬂ&rymrﬁmnna chabnstogvaplas ( eiamg wiikch mixtuBastHa2%et al .

ammgrgagilt@l g;gleg o ‘?bl %@%ﬂgk %ﬁlggoe” @ne\f?o provlése the title
comp% (?1:}]{?% /ﬁﬁem@rg { DL gggphf?%ﬂb(]dp}ﬂr‘ﬁ@fﬁji{%ﬁ 7.50

uti o 7A (20.8
(d, Jﬂmﬂsz)-lzl, P HiEd. Bamoj J=8 .83 MHa2) Hwad 4adt28 (equegous.43N 380 (m, 1

H) 3 5803/ 30t00b S EnA B0 A0anEh 8 7€ er i Gt ) Zuth nogT(m. 5
H) 2. rhe@gsge?ﬁ,empat@;ﬂ g%d{ra{nfﬁﬁﬁ 1338 éoﬁ‘—msﬂ%z VAGYUIS (The)*=

resi reate h aqueous N'NaOH'to obtain a

318. pH of 9-10, The m xture was concentrat ed to dryness..
The crude material was purified by chromatography
(eluting with a mxture_of 109 nethanol and 1 %

é’éﬁ@ﬂﬁéomﬂ hane) to prow de

amoni um hydroxi de in

[(éé@g%ﬁ}ﬁr?;ﬁ ,

nyero i
(m 1 312 (d, J=11. rb irtia 2.88 - 101 (m 1

2‘1%9? Esg!utegn g? trﬁegﬁ@%iu%got;%kﬁrﬁpi@ﬂ é&fg%% (?ﬁ%rrg'gnz)[(eﬁ{ H)
meth'éprol Bl (VM‘S"Bd*d%dlgFetoﬂQ (E&@H’PHGB Am&BR faRhelmixture was

rorm- “5-meth I'-octah dro- rrolo 3 4-b rrole
stirred at room temperature for 1. 5 hour. Sodium cyanoborohydride (28 mg, O 44

mmole) was added and the mixture stirred overnight. The mixture was diluted
with 2 ml 1N NaOH and extracted with dichloromethane (with 5% methanol) (3x).
The combined organic layers were washed with brine, dried over sodium sulfate,
filtered, and concentrated under reduced pressure. The residue was purified by
column chromatography {(eluting with a mixture of 0.35% ammonium hydroxide
and 3.5% methanol in dichloromethane) to provide the title compound. 'H NMR

-78-
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1, 4-di bronobenzene

W@ pio3fiolidhenzyl i deneacet one) di pal | adi um (340 ngPCOUSB07/062329

mol

CDC%Z%%%'Y?@?%%%‘?‘*' S RUEE S

e)

(5.16 g, 2

18.2 mmol e),
0.9 mmuol e),

g5-HY, @4)@8@

@y‘iJ=8n73
tert- ut oxi dg
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TR ]P 57534’5 hig Ellsrbyl
Cin @%4 (ﬁx]agr@i ﬁz (43
9 alom-zpsa@lﬁm((ﬂa& 8) nrg,
are 3302 1wy, 2 &.-0@3 (m, 1
HD) b phsris) 2 1132 8 18
et &), 22612 ¥§0m, 2 H), 210 -
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raturbe, di

R S
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1

t urtgovebl- 5%
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(ighepviidy
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( m 1H

w t( (fz P9
i?gi‘ Tg 1eH)

6 « (91911@)0 319 246
¢ FebRanab b B (m, 1 H), 186-
22 b3 (hl, eag@rmoumm (2807
DEA, 3 )8 80i1=7 .168z,3 HF. 168
5(\6A) = 38668 (m 2 H)
50 (m 1 H) 3.28 - 3
2. 71 - 2.75 (m |
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Exart
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subs
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fort

pl e 8-38.
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accar diga@yit 0
Wi th tienexce
tituted tfo obt ai

eption t

9 [
f;':
Jso 1

bcSilies g*;;

ha]tgyr__cﬂl—ﬂ fpr
N bifentidt | ¢

carbonitrile

8

§9 fﬁﬂ%nﬁﬁ) 2 ¥R B9 (m 1
Eb camppuNgss il abé & .
{(m, 2H),186-202(m,2H),161-
1.77 (m, 1 H), 0.82 - 0.98 (m, 6 H),
MS (M+H) = 346,

T
'% ﬁim Gl e

Example 6

Product of

Example 1E
and cyclo-
propanecarb
ox-aldehvde

Example 2

4'-[(3aR.6aR}-
5.
(cyclopropylm
ethylYhexahydr
opyrrolo[3.4-
blpyrrol-
1(2H)-vi]-1.1'-
biphenyl-4-

"H NMR (CDXCl3) & ppm 7.64 (d,
J=2.76 Hz, 4 H), 7 50 (d, 1=8 90 Hz, 2
H), 6.65 (d, J=8.59 Hz, 2 H), 4 18 -
426(m, 1 H), 3.51 - 359 (m, 1 H),
3.31-341(m, 1 H), 2.87-3.09 (m, 2
H),273-283(m, 1 H),256-270
(m, 2H),225-243(m,2H),212-
223{(m, 1 H), 1.93-205(m, 1 H),

carbonitrile

0.85 - 0.96 (m, 1 H), 0.12 (d, J=4.30
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Exanple Starting Resulting NVR and M5 Materi al

conpound Exanpl e. 8 Product of (3aR 6aR)-1- I1-1 NWR
W@ GOT1@PIS ppm 7 47 (d, J=9.15 Hz, 2 H), ExanptBUS1807062329

42 (d, J=9 15 Hz, 2 H), 6.94 (d, .J=881 Hz, 2 H),

anal (4" -nethoxy 6.63 (d, J-8 &, Ha), 030 M) 1=74s #11, 21) A4l
(mi11-1), B.83 (s,; 4- 1,1'-bivoleryl+ 3 H), 3.50 -

3.60 (m I H, 3.22 - 3.33(m | H, .2.91 -
nmetlioxyphe 4-yl)-5- 3 03 (m 11-1), 2.69 - 2.77 (m |
H, 252 - 2.62 (m 3 nyl-boronic H, 2 34 (s, 3
[-1), 2.11 - 2.26 (m | &89-201(m acid
net hyl octahy | H); M 09. dropyrrol of 3,4
4'-[(3BRyaR bbencthytuepbby&oByodia¢d 4dfipyrol-1(2H)NNR amemvf&-
ppm 7.55 (d, J=8.48 Hz Exanple 7C 7.47 (d, J=8
81 Hz, 2 H, 7,34 (d, §§é0—0%‘ﬂ\% 2 1-1), and 4-
[(3aR 6aR)-5 6 64 (d, J=882 Hz, 2 H), 4.12 - 4.23 (m
I H, 376 (s, (C V2110- mathyl hexahy 2 H), 3.49 -
3.63 (m 1 H, 3.24- 336 (m 1H, 290 - rnethyl_
dropyrrolo[34308(nﬁ b[g,ﬁ?.?O- 280(m 1H) 2
5 3 3

g -1 r$<vjtc ac;d tert-butyl

-b)pyrrol 1H),, I\/S(I\/H@ste,— 318 1(2H)-yl)--1,1" -
bi phenyl | yacetonitriTé Exanple 10 Product of 1-{
'Toal sqiuﬂmwrao{(@@@% e )-remangiroepy paeB. 461 pyrevied -¢arbogylic

acid (GBI léh, (5 PP 58 ol m oot fastlh Moo °iy -

parafé’m@deh\ﬂjeﬁ@%m? mlﬂnbie)%r@ﬁthe maixBRe Was stirrdd at r%o&?

(br omophen rop grxo of

tempegrajure fcm) 1 houp1Spdiunzcyd nobprélmydrgﬂe \ﬁ@%%hfmeﬂdfﬂﬁd and tfze 62

mmul(e"ﬂvag F%d 2t ?’&ﬁ%em‘?‘be b%fc% 19 Houfrs 2&3#}%&1 (J'\}]Q:")I\il Naﬁ% £450

mi), ekiradtéd vﬁt‘ryﬂléhiolomtehmml(é x BQO \ﬁﬁ) ZUBé’ b organic layers
PCT/ US2007/ 062329 Exa Product of 3-14-

were flfigel (Nexx&29) fikergpang @pcceatrateﬁ_t@ pyevide the tifle co g%g}%de "H
iR {525 WGHESIASL D S 0,07 Al Ay gl a0
(m, 2 H}2873.42.90 @k, HEl) 2.7Hm, 7 H%82.4472YGO (rm 24,29 (s, 3H) 1.89 -
206 (m, 1H)1.65-181(m, 1H)1.42-1.49 (m, 9 H). MS: (M+H)"= 226.

(3aR, 6aR)-Hexahydro-pyrrolo[3,4-b]pyrrole-1-carboxylic acid tert-butyl
ester (CAS # 370880-09-4) may be prepared as described in Schenke, T., ef al,
"Preparation of 2,7-Diazabicyclo[3.3 Oloctanes”, U.S. Patent 5,071,999 (1991)

which provides a racemate which may be resolved by chromatography on a chiral

column or by fractional crystallization of diasteromeric salts, or as described in
Basha, et al. "Substituted diazabicycloalkane derivatives”, US 2005101602
(2005).

Example 7B
(3aR, 6aR)-5-Methyl-hexahydro-pyrrolo[3,4-blpyrrole
To a solution of the product of Example 7A (20.8 g, 0.86 mole) in methanol

(450 mi) was added aqueous 3N HCI (300 ml). The mixture was stirred at room
-80-
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444.5.5- ropyrrolo[3,4- 6 71 (d, J=881 Hz, 2 H), 4.17

- 4.28(m 11-1), 3.55 Tetranmeth 1- b]pyrrol- 3.65
w@pqo7soddyg 3 30 - 3,40 (m 1 H), 2 94 - 3 09 (PET/LS2007/062329

1.32 dioxa 1(21-1)- H, 2.72- 2 82 (m | H, 2.53- 270

tempé’%@@mggﬁ@gﬁ herp%rﬁjbe"i‘z'ﬂra?ed %! &QH@Q&’ b) 30Ut [lr|_1|§§e|l vé&uu};/’lla The
residud was trigsited Mthaqﬂ@qud NheOeto @(tarf‘pa @HLQf Pl Bdude wixture
was c§g§§@6 R@gﬁiﬁy ﬁ?{psorgjd%étqqgﬁf{?’gp%zﬁg@q 5)& c%sor%\%g@raphy
(eiutarg with 'azmex'(mr@)of 1?)0/@%ethﬁn%rﬂﬂw@ammﬁmmmme (in, 2

, - 6.68
dlchldmmbm@ndjio pfcsmyda )lfﬂwbﬂwthmmendA(?hiO\lMR«S@@ Nz, (‘D}C!)b) 8

ppm 4135 4 T334 THN 381 Ryb-43, 1801 3. 04 - 340 (11 SigdaD=11.53

Hz, 1 hlﬂfzoasc 301 gmmF'H)YZ @gm@yﬂg 4?9 72731? Mz, 4 4@ ~32352§m 3 H)

rroI

2.33 ((snaH)}m?. mszaan)HJ 8310 %frﬁlé 1@ Prb%?uct
of (4'-[(3aR 6aR)- 'H NMR (CDC13) 6 ppm7 55 (d, J=814
Hz, 2 H, Exam___ nle 7C 5- 7 48 (d, 3=8.82 Hz, 2
H, 7 39 (d, J=8.14 HzEx@mble 7@nd 4- net hyl hexahyd
6.64(d, 1=8. 82 Hz, 2TL4.71 (s, 2 H, 413- 4. 23
{BaR e D s'u'l»:.«fn ol BIEY pYEBIO """

iTEQe rprrggt?r‘]té)f &gca?'ﬁ%ié Ff‘B'_B% é‘@ég 1§ ? ?rync;l?j‘y Q'c{lﬁ%&%nfsne
(5162, j@ﬁ q gmﬁe} orzis(u?er?hgimbrﬂa(az:@lom)mr_psagé\dmrrr{)actomgso @6, 3
Mmolg). JREAFIC-4.2 Piﬁiph%ev'pﬁﬁ%ﬁimbgg bm@gﬁwiﬂ%ﬁo Mg Al e

mmolgeg ahl %@gﬁ@@érﬁ Eu(cﬁ?de ;ic%gég@mme) Q@@é%s@v@@"ﬁ Q(ﬂﬁl of

aR, 6aR
toluerfel and +@atet 16270 ?C Hnde? N9 for-18hodrs( nihe n@ﬁdrezmas cooled to

hyd, 1- | 7.48 7
room (Gmpgralg e, lats iy AT e Pt ahrctSSgne oty
The ébﬁ'ﬁbm@d Bfganics f@rd Blied obk) so@uﬁﬂsdlfﬁte Ifiltdred an82oncentrated

-boroni c b]pyrrol - 2.79

3.
and p(meled uy)chrgﬂesdg(fsph\s aipfing Mihcﬁ m)ﬁgmkpq@mmagom

1,93,
dschlcg;p%li%]nﬁ);ts %Jwgmlle Eq co%%g)(,lﬁgl ng@l\ﬁ@@(ﬁ%&lf—{z QDCis
8 ppr@?%ﬂl 12 w?(n?rzowgtmgf 6 (4%6(&. %B%R) 41}7(mH12M7%3C@E2E@@1(16)J&33 1,7.7,
5.9 Hor 1 Y19 4e.J83.9,7,3 blzt§ )72 86 (ru 1 L2 68((08k=6.01$.0 Hz, 1

2885 8 AT R 2 e P A il P

(M+|—§*:6@8€mg3l J-1), 323 -3.34(m | H, 2.9 - 3 02 (m
4( 5 5- H),2.70-278
(m1H), 2. 56-2.64(m 2H), 255(s,

Example 7D
(3aR, 6aR)-4'-(5-Methyl-hexahydro-pyrrolo[3,4-b]pyrrol-1-yl)-biphenyl-4-
carbonitrile

The product of Example 7C (30.0 mg, 0.11 mmole), 4-cyanophenylboronic
acid (18.8 mg, 0.13 mmole), palladium(ll) acetate (1.2 mg, 0.005 mmole), 2-
(dicyclohexylphosphino)biphenyl (3.8 mg, 0.01 mmole) and potassium phosphate
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10

tetramethyl - nmethyloctahydr 3 H, 2.51 (s, 3 H), 2 44

- 249 (m I H, 232 (s, 3H, 132 dioxa
W@mpmme(B 4- 2.12 - 2.24 (m | H), 1.88 - 2 ORCT/I$2007/062329
H)y; M5 borolan-2- b]pyrrole (MrH)"= 308 yl)-pyfidine

(Kspﬁgﬁf@@b%ﬁhﬁ&gsggqﬁ6%%81\4)@@6}8)&)(;%;o t‘dld}JM% 0&PI3t 6

;soprdp’sanof bud O #il of Wagsr. -The Bixtjm was—lsﬁipred @,t @8 °C ander Nifor 5

hoursy 1%5,) m;ﬁur@gu%gs ﬁoglpg,ig ro%%tgfrrlg\ératgr%dlfgitefq Wﬁpg\/é&er and)

extrac.%(ﬂ’Qﬁﬂﬁydlcrﬁobﬂr}zethﬁng%x) ﬁ@@c&ﬁblﬂ%dﬂrgaﬁ:c@%ere%r% (é\f@r
H) , nmet’h ox. Y1l lle 5-

sodlur31 ﬁAfa(t@nﬂltlereH; anQ ceecentmtea anah ptg;qu;j bmcmrpmaj@@r@ﬁhy (eiutmg

with arlrr%t A rleo t@/h ﬁéﬂhgpgﬁgg@Igﬁfwéﬁgﬁﬂfgt%p'%“#b%% tﬁw/é ti Em]t,gﬁ:npound
(23.1 %@ﬂ] 3%1r QH@\!@RQ(B@OQVI% Blm%)cs Bﬁlfn '26UEt?hG$ (;5« @4—1) AH7 -
6 ppm 8.11 (d, H) ,

7.53 (?TE.?E{ H$§I§16a$2ﬁ85{m 2 B814(1d, - 4281m, HzH) 3. 5ﬁ 13- 607(”5]]”% 328 -

555 6 11D 3¢ 308458 {22V S RSN 00 o e

3H)Z. wyrzr@j ah31 4!13 11964{@1 &ﬁﬂz Hz313H). (ms: Emwgiz@ﬂmsss 06
(in 5 b] pyrol - 69 -
>The f@}ﬁwmg Hpmpg)umdsang @gﬁ nples avasp mad%gcwydlng to the

proceégpe#st’}&gﬁ%) nF> gérgg?eogé é@ﬁ%?ﬁ@?xﬁtfoﬁ?ﬁ%gﬁ ?ﬂe&er&%@%&? ntF
were {sabaztatladitombyduhnhewbd chmpourdls. MS (MHH) ' = 350.

an- 2- benzot hi azol e benzot hi azol e Exanple I8
Table@ oéﬁemptﬁ 8(8aR 6aR) - 1- 'H NVR (CDC13) S ppm 7 72 (s,

Examgae T o (T RENGIEPTE 713 [4-(1HNM§%D@;@3 "z 2L,

ExamgldV 1| 0pc6@kccdf- | {hR%a ﬁp %IﬂaiaR((del )'dg;m?wﬂ J*——935ﬁ;92(m1
1 H) Ex@nptdic E]r hyem 7%ib )pRenykl 290, 3432 1w 1k, H)),
2.92 - 3d03 I) 623 697=8 82HZD M 11l4 19 (m, 1 H), 3 83 (s,
1)i1nni ddzol e ﬂrétumeom Abyr3 50~ 150 (n2 1 HG 3-22 23 62(n( MH), 391 -
, | megonphe | 2.051), 2|33 m 2 HE QR 77 GpY H),GISOF 3620n, §

[ 1vbpronico| 037 (" 1 HiYE. 2088 (5 MEIk-2 ) 226001 Hpp 1 i 2601 (m
Exanpl €8 Pr Jﬁ’ﬁ@@’io‘a’f‘hy( 3ARDSARMED =3P NVR (CDC13) 8 ppm

7.44 (dd, J=Bd@pyrom[:8 |Hz, 4 Exa7 (4'-ethoxy-1,1"-
. 1693 (d, | Iz8,82 He, 2 H, 662 (d, )=882 Hz, 2 H),
and.|4- hbiphepyl-4-yl)-14 20 - 4 33 (m ..l 4. 06 (g,

-

<

Exampley JZPMIE"{? H4- 3.51 thwwe{ﬁ?%“ls)@pemwﬁm @4@3{2 23027
Z

- 3.4y ,,;_Cl IBaR &R0 - 737 (6] ﬁ]]H 21@ 2H),

6.64 ¢ 2 ), 3 5(5
HDEt HZ" ‘“Tmzl I F'%lheéh? 1) 349 3 _ﬁfm H), 324 33 H)
' |7 meyl- dropyrroioi34 308 {m, 1 H), 270 - 2.80 (m, 1 H)’?‘S! 264 {m ;

henyl H), 235 (s, 3 H), 2.10 - 2.25 (m, 1 H), 1 89 - 2.02 (m,
boronic acid | -blpyrrol- 1 H),; MS (M+H)"= 318.
1(2H)-yi]-1,1"-
biphenyi-4-
yllacetonitrile
Examplel0 | Product of 14 '"H NMR (300 MHz, CDCl3) & ppm 7.96 - 8 00 {m, 2
Example 7B | [(3aR.6aR)-3- | H), 746-757 (m, 4 H), 6.65 (m, 2 H), 4 11 -4.22 (m,
and 4- methylhexahyd | | H), 349 - 3.62 (m, 1 H), 3.26 -3 39 (m, 1 H), 297
{bromophen | ropyrrolof3.4- | (m | H),269-275 (m, 1 H),261 (s, 3H),250-
yllacetophen blpyirol- 262(m, 3H),232(s,3H),2.13-223 (m, I H), 191
one TEH)-YIELL: |- 201 (m, 1 H); MS (M+H)"= 321
biphenyl-4-

vllethanone
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acid opyrrolo[3,4- 1 H, 191 - 204 (m 111), 1 43

(t, .1=6.95 Hz, 3 H; Db]pyrrole M5 (MtH)' = 323.
WE@7Ta®@®9Pr oduct of (3aR 6aR)-5- 'H NVR ( CDC13pCBURINT/062329

748(d J=3.39 Hz, 2 H), Exanple 7C nethyl-I1-[4"-

Exammiélﬂ6 RKibhuctbF 3 39 3, 2 Hy NMR%("‘D'CMS{J St O (a4=5%7 1P 195

(d, | ramshieluel sk akpd- | 4380k bz, 2 s 04, +9 g0 14,133
(M {1 i3 3 Bidethyli@xdbd { meq dilrves hyl Edmppsm as by ﬂhﬁnyhy
1 H), @28 -| Sophdold[pnt- 6|7‘|)6d B20RHz, 230,47 7¢ mps dn, Hy), 33573
- ) phemykihdr| 4-b1@r86 (M3 65 (nkl H), 3305940 (nR1 B, 208 3 B (k) |

2, 51 Lkg2]digxa) | 1("21)41 Hi),¢ 7ack 62 (i ] BsEahydtidmy3 H), 2366
(m | 2boplan-2y 1}41]1:3165121 . 2. 1%29{&9@1{) 1 23/050% 1H): MS
rrolo SYi)% H, 101%‘8 (s Q) (MeH) += 325 b yrrole
Exapr‘—%%—%D‘“ roduct of (BaR GaR) 5- "H NVR (300 Mz,

Exam 391'}’ 33 oﬁc LA'GaR i Ol\rﬁ%(z Eﬂ(‘"ﬁ)é 33(d,J=
et | 13ﬁEﬁ 1&% )7 BHZ 1 74(( gg .2'54 ),7§5
(m 4 Jréﬂms@ﬁ@r C[I)hﬁ }(z”iH —!66%(:1 z -
3. 5%{1@.&@_“4 FDJ:’»prhl@l]- 6o mn pm; ls@mexﬂy,z,so 358 (m,

s ph% M—)_asld ﬂfgcgjt ph M5 2 91 E”H}% 043 6 Mim, b 152,00 23 6%, TH), 455 -
H) , oi8fe {eiil | Bethfioctahision Qv an,aci) @ M & DAY ROL of B, (m21 BB1 88
2.26 (m 1 H, opwres83d- 2083 ey Hi; MS (1) W10

= 4-}? pyr'role §4|\h|1m1n)01&— ’)218 n:ya%gi_ezzwm@iua—w
xamplg! | cigd R) 14 RP\('MQ Oflvﬂﬁ.qg' p 7 &5 ol 4
o

7. 84 Tgpwle)

4 at iyg (d gs H H')’4I (
6.62 -5 A aeEgh m,
(m :vl ;}ylﬂi ;%ro ﬁ g;g 5@&@{( %ﬁy }?z _
3 M 21

r opy er&}icOJcia, 41(2 y1§21'93 Gém 188 (%?:Qm
(m , 2. bObipgena@rzohen fnﬁr}f) 309 2
33 3 H), | 2ylirethand. ¢’5 m 1.91 bor on| C aCI d

xamgu:(:QH) nplideedf, | ' - 5-{42, 02 | (ANMR B MMSCOMP)Sbpm 304 (d, J=2 37
bi ph @gﬂ@@_ cABBROARYB || @1z, Bxjasl (@238 Rriogud), 76f - 8.01 (ny, 1
(3aR, 6am| - mﬂhﬂmai(yt[m;y)ztssm@m 7HRG 6 el§71 (h-DHLS 14z,

I—I),QYEZ%%@I 1,326 7m00h) (3, 3 §:000 13,3 32 (127 Hg2 92
2 H re-g-borgn "’hs Hiz 3 08 (m. & ki 231 42 7Hem3 BUP 3% 651 3 19
, | 6U6 RS 225 26{51 éiﬁ)déﬂ Hoqign 1R WS
Sehyl e ‘e“jl"}“r Fq%‘”(m 1H, 3.50 - 362

Ny EREIBHYUT 3k Hi&)1- 3 'H%MWUC]H)&W{; 728(d, 1. sé‘ﬁz G, 4

. | Zx8fpld K | 3 {befﬁon'C7@6'(@1@%!&{&@}9[7’500451 80 H

2 26 (28 H) dinkin®Bynidi 2.603 ({ ms.sh )2 H)MIoblpy (£ 0l18, 3 50 -

( MitHl) BimetB2-3: Eaaanivblheeﬂn Brsodru,qtix}pa‘zs(?,aﬂrﬁaa)) -296 - 1Bk (MVR

(300 NH£35CDC13) 8 ppm|H)A370~ 278 66 1 (Hn2.58 - z&mﬂezzgs

met hyiptapmethyl: thyiffcmiwdf 3AD2551((hp HR 2149 ; 2 69 (6111 H), 8 376, Yy

2 H), &é»z-@%’-@ b yie di{R-13- 284 G2 Hin! 83 H)L (mgl BEMS 4. 15

(m il t{ gta P36 rﬁ"”?ﬁ) py*i di ne- 3- yl phenyl ) oct ah
- 28(rn,| ,287-302(nn|H),247

Exam

2

H)

4. 25

(in 1'H, 3|23 s 36 (m 1 H, oxybenzene
5

i

1ci1n

-

Ban BT PIbSe GO YR ERPY T 0 I 732 1 Pesa £330
HRE 3 RmplS7d 153:-111%{ . - E%fﬁ o t .

), 6.98 - 7.04 (m, 1 H), 6 60 (d,

and 3- methoxy-1,1"- | J=8 82 Hz, 2 H), 4.26 - 4.38 (m, 1 H), 3 91 (s, 3 H),
fluoro-4- | biphenyl-4-yl)- | 378 -390 (m, 1 H), 3.53 - 3.64 (m, 1 H), 332-3.45
methoxyphe 5- (m, 1 H),3.07-3.24 (m, 1 H),268-3.03(m, 3 H),
nylboronic | methyloctahydr | 3 56 (s, 3H), 2.13-230(m, 1 H), 1.91-210(m, |
acid opytrolo[3,4- | H), MS (M+H)'= 327
blpyriole

Examplel7 ; Productof ! Z-methyl-5-{4- | 1H NMR (CDCl3) 6 ppm 8 11 (d, I=1 70 Hz, 1 H),
Example 7C | [(3aR,6aR)-5- | 781 (d, J=8 14 Hz, 1 H), 7 51 - 7.60 (m, 3 H), 6.68 (d,

and methylhexahyd | j=8 81 Hz, 2 H), 4 12 -4.22 (m, 1 H), 3 50 - 3 63 {(m,
2-Methyl-5- | ropyrmolo[3,4- | | H), 3.24-3.37 (m, 1 H),291-3.06(m, 1 H),285
(4.4.5.5- blpyrrol- (s, 3 H), 2.69-2.79 (m, 1 H), 2.47 - 2.66 (m, 3 H),
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4-bjpyrrole H, 1.88 - 1.98 (rn, | H; M5 (MA-H)"=

280. Exanpl e25 Product of (3aR 6aR)-1- 'H NMR (CDC13)
wW@S2Epep9®1 (dd, . 1=17 6.3, 7.80 Hz, Exanple 7ECT/US2007/062329

[4(26 1H) 7.40 (dd, J=8.98, 1.86 Hz, 2 H), 6.86

(OO et G0 200 24 L0D9PP1 (PG5 UsA0D /1 982328y, 1
and} Z; Evjdlgiaf H%gg‘miﬁdl m)ﬁmamwml—b 6.64 (cl, J=8
82 Hzporota gz 4erkdthiazofe. 20 di fl uoropyri -3-yl) phenyl ]-
(m|1 Hn 3.50- 360 (m | H, 325- 3.35(m 1
-1 emgﬂlmLS- 5- 2.91]- 3.03 (m 11-1), 2.69 - 2 76
(m_ [l A7 - 2 64 lbor' onic acid.nethyloctahydr

Examg{eﬁﬁ 3Prgdu§§)of D (32R,quR)-1- 3 Hj NMR (EDCL3) 3, me.?(h’.ﬂs 1 H)j 2i(¢, 89
opy 1 EauepieByl 2[‘? @H(m | =05 H2\E )6 7 I8Lmaly, (d, 1538“(54 é
ExafplE28&+pr bd fug? {349

Y 59 m
(t, Tl z,oilel %010?}“}? i Lr% ;z nki% “jg %i%ﬁg

met hyl hexahyd 1f ) 28

Exampie®) ZProduct ok 4(3a4@6aR@@~et ‘1'1 mz(e@ ]Sg%gzxmh@ (ad; 48 82,543 1424
(M | Exdmdlg7C B(45&hoxy3.1671 HyBo3la 123 1846 62 (3 14052(Hm 2 h),
ebor onmm gl 4b] pY biplhyl-4H))- 13.2824 33 (31., 2H), 6105 (ql 1= 2 HR, 268, 3-51 -
2. 98 (homypldnH) , 2 B5 (s,| 3@eiA 1302271 4§ (n},4 H),B'02 - 3136l ) ,
2.57 Jggmagg metﬂyi%ﬂwdr' B 7AR.93 (ki H), 2494, 3 HR2.12- 226 (m,
bi phenyicida- [ rpyiFol NB H)ME - 3))4 (i 1391 43 ¢4 FePhdndhe
Exanmpl e27 ProdupPyiele (368 @HE' =323 || NVR (CDOI3) 6

Examplsatn mma-,ﬁ R R(Cr@a@ e 778, I—339Hz,2H)

[JL:FS_ M % d@;f%?ﬁ%ﬁ (d s 5} 8*3921*1%-;@ 7}”?( ngs (rr; 52
; 3 i §
I)

I Itin ibheny 1 3 02
(m N dviboro j 365 (P@‘ )241
Let hyT il obe %Q% by gy( éﬁ 3.0 zggn (m, 1
1-1), 2796 (¢, Stz 4 Sé éﬁ %Qﬁj 1958
met Ryl oct ahyJIr bipyrroR. 57 8 ( 1=38. 31 Hz,

Exampte2 83 PSducdolH) , (36R, 6uR)-6- CpMINm;{ (g{)(ﬁ\,qﬂz CDAI3) 5pp- 726 - Qm(nj,g
H) , |Ex8dple 72| OBethyRil-(h- Rlp), 7 18.-335 (h, 4 H),[5]50Y 6 6®{ne 2 Ji54.129
Hz, |3 Hud VS| ( NwHpis4- 339 25Exarpl 228 3Bp ¢gludt), 306 - 3 36 (m, 1
( 3aR, Balne-&. | yihegvpec a@l:a@msa9163|ﬁpm7f636esn1 A4DH) 35 (3 350,
(d, | seaisptid | 2dropato 1284226 (358 HB 2 847 2 08X H): §1565
(d, |1=8. 82 Hr 2PIpgroky 1 +H)'7 289 and 4-

Example?] | Pigauchefef '(aﬁ%ﬁ’alp H) ' NME5(00 MBz, @Flmmm 3 3500, 2

%ﬁml%wg%f ;%018@9 3500m4 18, 61672 H) 13
2.5§ - 2992 ﬁf)‘%‘%’y 1H)33%8h 'Iﬁ % 3%?8,1
bi pren I-én H) o i)
B T L i y 3é Jé)o ”% &
rroI o[ 3,4- D] )(,gpglgjyp3_Ex ct of 3aR 6aR) - 5-
'H NVR ( CDC13) chrb@pme?. 47 - 7 55 (m 41-1),7 45

o)

Exampeapkaductotmet Byk,64r)(14" |- 'u(NMR AGIECES 5,738 (d)=9 16 HEA H),
(dd,} Badmle 83, 104-853-Hz,| Aookdd, =10 34, 2.20 Hz, 2 H), 6 84 (d, =8 48 Hz, 1
and 3.4- | benzodioxol-5- | 1), 661 (d, 1=8.81 Hz, 2 H),5.97 (s, 2 H), 4.12 -4 25
methylenedi | yhphenyl]-5- | (m 1 H), 350-362(m, 1 H),323-336(m, 1 H),
oxybenzene | methyloctahydr | 292 -3 09 (m, 1 H), 2.52 - 2.82 (m, 4 H), 2.38 (s, 3
boronic acid | opymolo{3,4- | H),210-226(m, 1 H), 1.88-2.03 (m, 1 H); MS
b]pyrrole (M+H) = 323.

Example24 | Productof | (3aR,6aR)-5- | |H NMR (300 MHz, CDCl3) 8 ppm 743 -7 50 (m, 1
Example 7C | methyl-1-(4- | H),7.17-7.25 (m, 2 H), 6.61 - 6 74 (m, 2 H), 6.52 -
and pyridin-3- 6.62 (m, 21),405-415(m, 1 H), 345 -3 56 (m, 1
pyriding-3- | ylphenyl)octah | H) 3.15-328(m, 1 H), 287-3.02 (m, 1 H), 247 -
boronic acid | ydropyrrolo[3, | 270 (m, 4 H), 230- 234 (s, 3 H), 209 -2 20 (m, 1
4-blpyrrole | H), 1.88 - 1.98 (i, 1 H); MS (M+H)"= 280.

Example25 | Productof | (3aR,6aR)-1- | "I NMR (CDCl;3) 8 ppm 791 (dd, J=17 63, 7.80 He,
Example 7C [4-(2,6- 1 H), 7.40 (dd, =898, 1.86 Hz, 2 H), 6.86 (dd, J=7.80,
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and 4- vinyl-1,1"- 6.63 (d, J=8 82 Hz, 2 H), 5.75 (d,
.J=17.63 Hz, 1 H), vinypnenyl biphenyl-4- 5 22 (d,
wQ2001889Hz, 1 H), 4 21 - 4.32 (m | H), 3 52 PCDHUSWNT/@62329

acid yl)octahydropy 3.64 (m | H, 329 - 342 (m 1
H), [ 3.a822.5- 3| difudrenyridin | BROHA[131)4-64k), J=ZR261, 2 HP4 88 4 20

(rrpdi or i p-B@hey!l3 IH)1 119, 319 -3 62 (27 H)rd 25 -BPHiw. i ol).e

| H, 2.04-(m I 29 : BWSm(M# $%- BUEm, | ik ki 280
Pro:llllelLE;LS’( RaRhdesRhyd 5.0 DNVR (¢ SBG2IY - 6 2him! 8).149 ¢ d,
J=2103 1 F?}’Y”"‘Eh |28‘V@1&’é’t ‘\’“1“)643'16 7 67 (dd
1=-7:9Q N2

}moe 49 Inl 1 =8

Examgiff*%q h )E mdll_ CH ']I-l Bp m 3 (td= l II)
- i 7 84 (d, |=7 W4d, 38 14
. J=8 digz nﬁd{ylh é ! %gt ]h ﬁ 66 {Eig 2z H% zj 428
(m LeeHibenzsn P 4opyi té)@ 3 67 f
bi pheRrydramt m blbyr Lé%(

(m (
ﬁ 2 ?(s
94 (m AidH), | AR} L'l’b) 3@!)%7)@ QFE@ yng(QzPVH 4 b
3 H), 2.44 (5, bighebf)l;3- 2. 13 rn2v@8vlmm=121H) ,
acig rrol o[ 3;4via@Ee(m | H); I\/S (MA—H)+— 338. b]

f

Exam om &34R.PRbHUG I H OMR(SRR 19 aRpm 147 [dHI=RIURHz, 4 H),
( CDCE3ym miB{enlttiay: | 7 3pgd, =7 88 Mz, ), 6 ExanHH 8 HEG H),
1

Z

[4- (2, 2ddy_g gzl henyj Hy 1864 @gm( gD, 3363 @AmHZED, 22893414

11 |G sob 111)4.4)96( Iwﬁq‘%

1 3) | R % mfzhﬁgr $ 8 Hi_% %‘“'f""ﬁ gHj

7)) o U8

i dif n- pé:-—!h) éx mze3 3 gﬁ M,S M }g

Example? | “prodhcto Py '35 é'é
. Exarfpl retl

met hyT gglany tmﬂm%n h'ay *g{

M5 ( Mikofomer aCI d) pr”O's%B

(s\

Jél‘ﬂg?
' 1é{f’ g‘gﬁdisz

l\

é r];sy

Pr ol ughphedyin 3aapﬁaaﬂ)4-l 1hH II)I i3] 1 MEPM
7. 40 eronfc 4@ ( wijochydieram( @ﬂ{ﬁ-‘:}zﬁfc (4 -fI uoro 1Y- H),

7.02 - 7.11 mHOZO{H? 6.58 - 6.67 (m 2 H), 4.13 - and
biphenyl.-.4- YO lﬁpﬁﬂ’fl'?f-'(m I H) 350 - 363 (m | H)

|'|

Exampip2% 4 Productpf nfpalfgoalky- g 'H NMR (8T8 Grppm 7 4v-|)7ssgm5@n),745
2. 7<)E€‘—?ﬂ?1 pplea G meéh g‘ts (CSJ 82 HZM 1@0‘??‘&:{%%%63 10.85 He, 1H)
' bl E‘1

et fy!l, %’f'h "“88§_H 215 7. @iwlmgﬂ ]g

| l") l\;il TIGI1 r 1 1 4é¢

PCT ék é

Prodluct of LSaR, )e 5- .é 51_ (cﬁm

r:@f

U

-2
Exampte3® | FBrodir of | rwamﬁslsw A )
xamp(d, \lﬁz{'—in md'l’z,m&hym-(él’? N‘&%} ?mﬁ%?ﬁ E‘gdiﬂy%l
napht F@dggﬁe Y nleud3'- . 4 130 BJE'I Zéﬁz)

Hz, | 2mkfhyi-36. B9 fiteb-1, ﬁapftt al ﬂne(ml]@p@@hyﬂésq&ym)

Hz, |2 Hio- 4. P1bipheyl3O (i, 1)) 60 -3.150m,1 13, 6B - @m(m 41{),
bor omhaylhepr | gha aBydibpy i 21 (s, 3 B), 324 (5, 3304A215(-m28 Im, H)H), 123 -
99 4 3icagd(in, i"10%9 2. Q'DS(mb]}bW$M4éi)2=39& (m 4 H, 2

A1 fs 3 Ky |2 Blgyroles 95 007 1.97
Example3] | Productdf | (3aR,6aR)-I- | ' NMR (“D(‘l;) 8 ppm 8.22 (s, 1 H), 7.37 (d,
Example 7C [4-(2,4- 1=8.82 Hz, 2 H), 662 (d, =8 82 Hz, 2 H), 4 11 - 4.24
and 2-4- dimethoxypyri | (m, 1 H), 4 02 (s, 3 H), 4.01 (s, 3 H), 350-3.61 (m, I
(dimethoxy) midin-5- H),3.24-335(m, 1 H),293-3.05(m, 1 H), 269 -

pyrimidine- | ylyphenyl]-5- | 2 79 (m, 2 H), 2.53 - 264 (m, 2 H), 235 (5,3 H), 2.11
S-boronic | methyloctahydr | - 2 25 (m, 1 H), 1 90 - 2.03 (m, 1 H); MS (M+H)'=
acid opyrrolo[3,4- | 341
blpyrrole

Example32 | Productof | (3aR,6aR}-1- | *HNMR (300 MHz, CDCl3) & ppm 740 - 7.50 (m, 4
Example 7C | (4-fluero-L1- | H) 702-7.11(m, 2 H), 6.58-6.67 (m, 2H), 413 -
and biphenyk-4-yl}- | 426 (m, 1 H), 3.50 - 3.63 (m, 1 H), 324 - 3 37 {m, 1
4- 5- H), 3.01 (m, 1 H), 2.56 - 2.79 (m, 4 H), 2.38 (s, 3 H),
fluorophenyl | methyloctahyd: | 3 11.225(m, 1 H), 1.91 - 2.01 (m, ! H); MS
boronic acid | opyrrolo[3.4-

-85-



- 2.06(m I H; M (M+-H)+= 329 Exanpl e34 Product of
{4'-[(3aR 6aR)- "H NWR (CDC13) S ppm 7.55 (s, 1 H, 7

WwWag007/109%2 Exanple 7C 5- (m 4 Fl), 7.39 (t, BEW620piZ(62329
I H), 6 64 (d J= 8 82 Hz, and 3- nethyl hexahyd 2 H),

fi-. /+ o —3= W+H)é|=21975 - 424 (m 1 1-71),
Example8y 0T EB3ARE M{Jaﬁ 91 “}%NMii(P@)Cl ) 8- 9:%8() d, ksl 0z, 91143
- 3| i@ 7Cl th 14194 - 7%8 Q81=0¢ i i nﬁ@%ﬁﬂ@i;] M

I H),, 2469 -| 4 Han D bb,75%(5;24ﬂ)23§@1(&}3212z1ﬂ|)669

bor pmintithalened qﬁal d-rc)ﬂn{ 15818 H22 B74 £15-,4. 38 (hl) 1, H)23. 32 366 Bn,
27 (tprodicddid | 1. 89[(34-2 06 }{},m32k34banpm@m}2|9933.1q-1)¢ 1 NB2.57 -
(MtH) += 309 (11 tietrknol; 2EX ampHe35H B dHYEt4 of 27 (m, 1 1), 197
(3aR.6aR) -1-|'H NVR (CI 49@(nglﬁb)m87(l\ﬁslzl)ﬁ&29l =6 78.Hz_ |

Exampf$d | Bigduali e v@t(%a&ﬁam $0H NMR. (6D Qs ppm 5 (571 15)2746 7.585

(m | Exgpple 72 37 &nd i bié’r{z 7k§3 fidf), (d.4=842 Hzg

69 | amia: (| mothyl e‘“"h ’21{) 4414541 5 6 ”bﬁ Héﬁ%f’d@
_ 4 {hyroxyvmel mpy 1 [5 ? ém 1 ), 492 -

an- 44 pEEHEIY ) ? 5 A

1 11 Whobi€actt’ | 10280 . 10 ?ﬁﬁ lH) %mé%m

2.90 bidh 2
nmet hyl octal r dpl},gsﬂ{l,lo;(c Hz 3 H) 2 14 - 2.29

Example3 | Ipdlluct of. P33ar,0RY LT Ql'Q IN&&R"(CDNQ% ppin7 98 (dH)=6 7MBz2, 1 1),
(M 1-Bdodste B69 b] (v rol ¢ /Rsanpl @36uPradutss of 2 aRaR - 750
6aR) - 5-andH NVRb¢rSIDECEBY | Gnpyin §69756.78 $m, 2IHH) 21 -7 .37 (m, (1 A),
Exarrpﬂi@L@@@Merwpﬂmm(’B 3 53=18B(mkir H), 3 3H) 3 47Am5DHY, @197 - 3.13

3=2.| OE2-pgsonic H (fm,,xmahas 3-901<=r1,|2fmu?oﬁ4m%éf} R H),
J=1/36 3 2 lyi @41 §d=5-186 Hy H), 214 ) 79@1 )..1.93 -
28 (trilluoro mm; e?r?;?ﬁmd H>(1Y{§ (M PFll) 36 - 3.63
Exz Q.‘iglr':% ot # ‘-‘7(3 o I R (oD CT s hp e ,
T - o WHE DM ilxgqid? 3 fiﬁﬁz 1, ppﬁl g;ﬂi ) % hi
H . 2. 2B - P ufiRoroRE@f |G ?‘5%5'1@ PMI§ [J38 71l 'ﬂ{), )8

2. 39 (§ifuoreet) , -bdphddl-4- 2. 28] 52-3 (m 131913 20 .BlapYk e e
2. 08 typhedyltH) ;y)MBrafyMtol - |z)94r 33@% Exqnmh eBﬁ’z (B odyets of 69
(3aR, gal) acl- | blrNMB.4-CDGL3) H62. ppE 34451 2(-d 28 358 114 otz

2 H), Exa7C|(4bkfridsor g-23/5{m,A.1RMS (M+IBG=34m 2 H), 6. 99

Example37 |O8rofiw of| | HB3aR,6RD9- (|dH NvEOEIC 1 )NRiphyrl 45 [ dX3=801% 8iz,821),
Hz, |2Exkipple 2C 52 (4-lubrG3l- ({m29l 7B (m, 4 H2 L 99 - 20B6n, ( H), 659 (d,
f 1 ugr oastd:-bi phemnipy- 14L¥ )I=8 $2 1) 7 HB 487~ 4 614mODHY, 21 -2 Jdm,
3. 55 -flugrog Mph@%vf 3 100 3 B7rgtOR (m,2 FB,-3.53.-§ 94 (o 1), 3199
2.83 (BN i A A i é(ﬁyiﬁa,@a@
et Hyagiiba dlmtag%&c@?ﬂ% +§8213 é & () 1|9;H302(T bi); M

2.04 (F*F H) di“d‘H "§P‘ro| 0[3,4- (MrH) += 311 b

Exam%é?r'ij“i R Caa by 9Lt 7 97'11 NN G n2)
PAME xhmd 7€ ¢ medﬂliﬂ{%q?. "'Zw 30 (? m, 3%? § @48 1.70 Hz, 1 H),
net Nyl -dg 1-4- ( Zaph 1yl&ﬂleny Jé@sziﬁz"ﬂm) 397 S @62 B), 6.68 (d,

J=8. 4fiphtfaled® | Hpgtablydrbhysr Jam 12: > ARphY hz}/l’;fi«)(ﬂhEH)Y 175 6367((,
J=8 |8Rrdrig aci@ |H) ,0lo[3.89 - 17}1}5132( M43 2mH)H), 60468 1{ ¢hy, 1 H), 2.62 -
napht hal ene 1i] oblratydr %p%?r(m L AJFHSAB (b13,H) 2 M) 2 38(nR4 1), 1 93

4.34 (m 1 H), .3 55 -3.-GP7(m! H); MS (M+H)"= 329

Example 39
(1E)-1-{4'-{(3aR, 6aR)-5-methylhexahydropyrrolo[3 4-blpyrrol-1(2H)-yi]-1,1"-
biphenyl-4-yilethanone oxime

To a solution of the product compound of Example 10 (20.0 mg, 0.062
-8B-
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boronic acid olo[3,4- | H, 3.32 - 3.43 (m 1 H), 3.04
- 317 (m | H, 2.62 - blpyrrole 2 87 (m 4 H), .2 48
W@ 20073000 2.14 - 2 30 (m | H, 1.93 - 2.07 ¥€T/US208)/062329
M5 (M+H) += 329 Exanple 39 1 E)-1 - 4'- 3aR 6aR -5-neth
mmol{ej‘i‘ﬁxﬁﬁwl dF @tﬁérnro@bﬁd $yAdReRB0 9" 0.8504hbroye ) dvds dddedi  hen
et hanone oxifre To a solution of the product
hydrorgapinm tydifocEkcaidel (6.5L0g( 20198 mrsg:nole) o"sze migeraymas stirred at

/
B0 °CaVEh O TS By ah e sV P R Rs edudkstPlssgug The
resudd@ﬁ%@bﬂhﬁ@&l B9 W&h@%r@ﬁ&ﬁé&l&tﬁw ﬁltﬁﬁa mikt QAR %) -

he m xture was stirred C under N2for 6 hours

ammcanlcrntmeil‘ts)dﬂe@ﬁ\ﬂ 2. é%wﬂwamxﬂm dlﬁbm@@@tfm@ég@ pEQVidhm ihe title

compiid ur'd NRGR0bagHE SRR b b Hhaept1d. 18 o2

Hz, 2'}‘@% 326‘&{4@%)@"9@@%@)‘ 19gmml~@esghﬁ H—glzesg 3.04

oun ppm 744

(. 2 606 B . 687 tn, D b 285200 (1o, 21) 525 (& 3B AHfs. Ma)é"ls—

225 (i o) 3353 OBl BglgSauggipf skl 1 1) 259 7 2

(m2H)2.35(s,3H)2.30(s,3H)2.16- 2.25 (m 1 H 1.89 -
2.05 (m 1 H); I\/S(I\/H—I?;— 336. 10 Exanmple 40 1- 4
hEyample 40 03 4-b jpyrro2H - | -1

3aR 6aR 5- meth | hexa

added SOdI um bor ohydr| dg}gtﬁﬁn,ca ny, 044 rmDI e) The
TP Uit AT Geapica i (65 Drae 88 TR Sld embP gL
was éc@é%ﬂ som?m%i‘@h*lﬁgieoqg hh OVRT | § AT RY PRixBRE WHY stirred

ate filt centrated under reduced
at roqon ésvapemtanedop @4 iHouesl dilytechwishetadgr aphgxirgetedtwitlg wit h
25% amoni um hydr oxi

dichiGiaMedie (4020 EROPBEIVRINE "Eee pied dder sRdbe syizte,

fzitereﬂ%é&%en%ﬂét%&%d%@d p%&% afd sﬁt—za b?ﬁ:hror?xafc?graphy
(m 6, 63 (d, 7.46 Hz

(eluting H)th4a Mturmofz(?Z(iﬁ(q ammq;nllgnmdtlc)))gdgﬁn@rﬂ 5% rpq)atrgarggm
sonGeabibPato ot Sihauth Bridlpd, " AulciogBe. igu s

ppm ?L 3%7 1.89; (r{r] 81d) @%3 (d6J277 4B|2Hz l2 ) 41935@4066 44787 414H+)+4 14 -
4.27 (rﬁ hiat)ﬁ% 491e>33}? tmo1 Hr)@l s¢ 3343{;8% roH) 2.9%+ g 10 (m, 11H) Bio4 -
2.81 rgnJ-l41403 Mz, 4 H) 2.39 (s, 3H) 2.12 - 2.24 (m, 1 H) 1.97 (dd, J=12.38,
6.27 Hz, 1 H) 1.53 (d, J=6.44 Hz, 3 H); MS (M+H)"= 323.

Example 41
2-{4'-[(3aR.6aR)-5-methylhexahydropyrrolo[3.4-blpyrrol-1(2H)-vl]-1.1-biphenyi-4-
viipyridazin-3(2H)-one

Example 41A

-87-
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yl ?pyri dazin-3(2H)-one 30 Exanple 41 A -87 WD
2007/ 100990 PCT/ US2007/ 062329 (3aR

W@ 2RyA10990}' - Br ono- bi hen | - | -5-neth |-octaPCHU82007/062329
rrolo 3 4-b rrole The t|tIe conpound was prepared

1T14@ ﬂ;l@ It:@mpi@enzim pelﬁal*dtd?acc(cﬁdmg\nelzthe ehesiure desaiibed in
Exampm 7@ qutpsbtstlg%gg)@,g g%)r%@gglﬁpe@ylgﬁn g%g%rg% égn%efﬂe 4"I—-ﬁlﬁli\ﬁR
(300 vﬁ gﬁppggboép@g aé 13')52%@?% H)i% 80 - @@% f?m ﬂﬁ)r? 7 24@3 (m,

1 H) E(MHB*GFI e 9,26 E8Bpie, HH)B. 9&) 3. 054(m Baiezzaﬁn 2. sg (m, 2
H) 2,502 Bdm i 1) 2P BadHhE 35202040, D HEGdTed 1or MS

aag;) 1A (4.54 g, 12..6 mmole), 3(2H)-pyridazi none
(M+HE§K /§5é25 2 mmol e), copper powder (1,60 g, 25.2

nmol e) and potassi um 15 carbonate (5.21 g, 37.7 mol e)
were di ssolved in 63 %ﬂ&gl i ne and heated at
150 C under N2 for 48 > m xture was cooled to
2-{4' @R ESARELA/hexafidre ﬁow:m_ aoe1@EB-vilk ), 18biphenyl-4-
roug E(T). € filtrate was
concentr at ed underlﬁ@ﬂlﬁﬁéﬂ:ﬁﬁéﬂh@ﬂ@ and the residue
was purified by chromatography (eluting first with

di et hyl ether, followed by dichioronmethane, then 20

elrHEipPadudttdT Ea<amp1@ 4@ (@f55640 @shanmise)L B(2H)- pyndazmone
di chl oronet hane) to provide the {i

241085, '(zsomomz ORI 80700 L BITOIRIGRORPIGSSHem
carbo;ﬁ %(5(% her ai,??TE@qi%g}vesig gl};s véa nﬁ 83 S dtindifhe a?nd'%eated at

7.07" (dd, J=9
150 °C. Ut dridN, for 8 houtet Tie m]xlﬁreSWaHz:oozad—l)o mongteatnp;ara(uﬁa 1
3.00

diluted with paane 145 mOEnd filered tiouol GELZER Tastisdndgs
conc%%ﬂa?ﬁ}a hs%d%? &é;glceg}jr{iﬁéséurégan‘d t?\e%siﬁﬁb wabpUitiddzby 1 H) ;

solid

chrorﬁaﬂa)gfa?pr[w(el(tmgmwlth ueathmgh@r me%pysdmhtqrpmaﬂaﬂna jhen
3;
R i e e o S

funf3@ CDCls) & ppm 7.91 de373170Hz1H
compg)ua)(j BPHMI? S0 th] hexg) yg?o pyrr(onb_}s 4- b yrrol )

7.61 yV)B5 fon phenyl5 Uid 8248 Iy 2 #8125 |Jﬁ9rf’é1. Haﬂ?‘onVUabi)

7 07 et 8P S04 B G RS s -

3.64 EPPP @1§282%13§(m| IﬂH(Iek@o Uennﬁ(m A HYEL 5@ ol§5c(ra od Hi2ot0 (s,

3 H) aeamaec(npwmbmgs &Dﬁ](ﬁiyrlr-ﬁlmlHi}J § Hi MRetHYN =A%, oFhe
solid (Qgé 85‘& ff f@q r%rétﬁyrl x%&rdr@%yrrolo 3,4-b]pyrrol-1-yl)-biphenyl-4-
yl-2H-pyridazin-3-one obtained showed a melting range of 204-207 OC (dec.). To

a solution of (3aR, 6aR)-2-{4'-(5-methyl-hexahydro-pyrrolo[3,4-b]pyrrol-1-yl)-
biphenyl-4-yl}-2H-pyridazin-3-one in methanol was added D-(-)-tartaric acid; a
solid formed which was collected by filtration and dried to give a solid of m.p. 218-
221 °C. In like manner, a methanolic solution of (3aR, 6aR)-2-[4"-(5-methyl-
hexahydro-pyrrolo[3,4-b]pyrrol-1-yl)-biphenyl-4-yi]-2H-pyridazin-3-when treated

-88-
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WO 2007/ 100990 PCT/ US2007/062329 wth L-(+)-tartaric
acid, followed by concentration of the solution and
waowrnowe of diethyl ether, gave a solid of nPEI/US2007/062329
206-209 C. A nethanolic solution of (3aR, 6a
with LR)+)2aftdtic abidpitliowedhmxatryaentration of the solution and addition of

s LRI e L ) SR Sl o

6aR) qua: esamétr@{ Hé&ﬁﬁ?cﬂ‘rb Zwrrcsaa[aoi b?[ﬂﬁr(ﬁ 1S@h-BigHRmyI- @%6214

Ranol it sol ution
pyridqzdaR; wB@erreated wnh phosphorac acid, followed by concentratzon of the

s, G TS b e B RSB B stk sk

[4'- (5$1¢éth9f}1ﬂ1é>§él’@@rcﬂpyifr@ﬂd[@wﬁiﬁPWOICD-WEH?;@tﬁ@’(ytnﬂﬂylpﬁHtﬂWldazm -3-
solution and addition of dieth et her and hexane

when degpded witb sadicyic arig, follawed 1y @ﬁf‘ﬂmfﬁ’é@fh ahie soleiinruenén

addm@ﬁ%‘%@wlfth?rﬁnd ?%Xﬁm%ec%?v%adsr;%lzdpc))/frr%:] 01[1§ 1180] Gy ol
methdriblit-salytidn g@aR|, 64R}7~I2}~§42(5 pﬁhﬂ&mn&h@dmﬂfrrélbﬁmﬁﬂpyrroiu

SCo bIC ac b concentrati.gn
1-yl)- %laf\aw é%%—é Y era.tr@@h‘;yﬂ wih ﬁém%maﬁ@x eweg by

conceg@r‘éﬁof\oofto b?hjgé’ 'Egg%dd%ﬁfhﬁﬁcz gghr}rétéwﬁfa%mﬁaﬁe, gave a
solid txaifoi G0 o ofeshandicmplutisn o GER, Baam@q\ﬂr-(mmtmyw

hexaBfowRIdy SiREaat | ST SRnef b eb Bl na nenirepisg

with s@ffu Ht akhy Ifo!lb'@ae%lt @ﬁ&@n@ﬁ%t@n&ﬂ lthél sefutiBh Fénd%tﬁo@[ethyl
Al'ternatively,

ether agaRe 2 spid Otskmelﬂ"%rE%eQahydro pyrrol o[ 3, 4-b] pyrrol -
yi)- bi phenyl -4-yl]-2H pyri dazi n-3-one, the product of
Exanpl e 41 B, can be prepared according to the

Alterd=0ivEgW IR, R EXMbandthy Ch&kéh&dro pyrrole&S A-blpyrrol-1-yi)-

(3aR’ 6aR) - hexahyd |
bfphewfwrl%wgé(%wégrg@ Eﬂggdfﬂ[)@wctai &S‘;@F@’@B B208n §p rApRared

accor%%ég é\_ﬁm\@re conmbi ned and cooled to O C.. 1.54 L
of “a

1 ution was cooled to O Cthen slowy 25
added to the salt slurry and the biphasic reaction

m xture was stirred vigoroysly at 0 C. After 2.75
hours, the Iayers mrﬁ@@ﬂiﬁﬁéﬂ&j and t he aqueous | ayer

wer - al
p"rl"besmﬁommttdﬁ Examtd\e é\cﬁ (@Dﬁrg)taﬂm@H@Cl(z 11 e&) M)ere mprl:mvecﬁ and
cooleéig (gf 3%411_9@[ %’?ﬁq’/s &ldll-tl {L]Jtlglt] \AParsocgouo‘fed { 18 Q(@ then slowly

addecﬁ %ﬁ%&@eﬁ% slérr{;"anartﬁa%éha%m kéa@iﬂ@ﬁyhn)(ﬂ@émdétmd\ﬂgbﬁ{ﬁly at
rrole (1 H-carbox Iy ate -89 WO 2007/ 100990

0°C. F#Eflerté‘z'ﬁ@mwztﬂagayemwra@ggénat@d)afxéutim agueous layer was
extracﬁeé w;ﬁq EHOBBQH Fl’_fier%l c‘r&%h%ﬁa?ers%mere c%%bm%d apig concentrated

under reduced pressure, then chased with toluene (1.6 L) to provide 386 g of a 19
wi% solution of product (100%).

Example 41D
Ethyl (3aR,6aR)-1-(4-bromo-1,1'-biphenyi-4-y)hexahydropyrrolo[3.4-blpyrrole-

5(1H)-carboxylate
-89.
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cesium carbonate (13.04 g, 2.0 eq.) was added the
product of Exanple 41C (17..9 w% 20.6g, 1.0 eq.)
wa@taoenooa ch the vessel was evacuated and pur gedr/US07/062329
catal yst solution was prepared in a separate vessel
Q um
(BB IR RIS o GngiuhvERtadn o B0 eRar e
vesmmfnawhoda?teQW a 0dfg, 2 a|eqe)neamgdeeﬂmjpmdul¢t ot Examplp 416Rd17.9

with, §6641 D o0 rlipb R TRe Ao okss Brpcuiad aar R alyst
so!utt&ﬁ %'é‘iireﬁére@‘iﬁ@é@pa"réfé el BE mikingtXErphes (heag, G@OBE eq.)

or 12 hours. The m xture was cooled to 20 C an
and pazmacmwg(nofacata&eu (@28 OHdfeqa anddiradssen aftee wiiiah %3 g of

tiyred and then filtered to renove the
tO'“eQ?aWQF@?Pm@mﬁ‘ ?tgé[]g”tl ng sol uti on was concentr at ed
UNAE Gatdl @A LR HioPNness uﬂ@e@mtﬁdw@egs@smuawwgtmmm ed
by col unn chromatography to yield 5, %FQ &’t?e
dibrorgohipbentl, cesiuBkearbpeaw: andehfproqusd g6 a%Pefﬁ CL
[) o
mixtufﬁ ﬁgéé‘%ﬁﬁ%"ﬁgy r8r o?é%s%hg{ﬁ pyrr o m‘}xt ( WFS-ngierdbtgc g C and

80 g @fkﬁcbﬂofﬁr%éthfaﬁe@iﬁasla&&cg ofie wemtﬁrg (ﬂa))tureow:adests(rm amd then
0 eq,), F roxyqui nol, i
fiteregi4a ramomln%cat@lvﬂl‘rg& Bslling syl spracartaniened Snder
to yield
reducg by B E o e e i A AT, By Son ghvomatography fo y
5,.65geﬁﬁmtéttwa:®'npomh¢ m xture was added to anot her fl ask
containing 41.6 g of the product of Exanple 41 D
(100.16 mMmole, 1.00 eq.), 23.6 g of potassium
carbonate (170.75 mmmole, 1.70 eq.), and 14.4 g of
pyri dazi none (149.86 nmole, 1.50 eq.). 25 Additional
DVF (226 g) was used t[i“:?(arﬁﬂlﬁqfﬂcﬁr t he cat al yst slurry.

The

t enper ach@xélﬁ\QﬁrﬁbWrcble @ﬂﬂp\drdIBI%@HWCbeO&@W@ Of
TI-1F and 384 of 10% sodj um chl ori de so{ uti

h
mitxmintereseis! .98 1ok @fr@csmﬁé( p iaeide (W srpoleg B %@aﬁd’ @%&%f 8-

e UL FER AP0 SHED 00 Debtrech ot o
mmo@'@Stﬁeq\k}ﬁr?gIgz@ ommuymmmmﬂ%(mms uhkfm‘ atlambient
sol ution (3x

tempamiuent T SuF RS, asiRada S psd JBoR SRl Tas B e 91388
prodtget A N gﬂ'g:ﬂig d18nd ob™e FARSIENT BOVRY £ 288§ %I‘beﬁﬁséﬂlm watfinate

ressure. After addi ng addi ti onal
(170 (75558m@)e t1he0 eqnt end 44.4 9of wwz@mwrmowb% mmole 1 50 eq.).

A RS 55758 R 0 B LT o

f hah RMAE°giiet sbRA. @m@; é&k\f@}’
mixih 35| 65458t ven el L SERS

cooilogﬁ@ammentmmtEyreﬁtmpmxiuremr,a% dlltgted WIth 567 g)mc THF and 384
g of 10% sodium chloride solution. The mixture was filtered fo remove excess

salts and the aqueous phase was separated and back extracted with an additional
177 g of THF. The combined organic phases were then washed with 10% sodium
chloride solution (3x384 g). The organic phase was concentrated under reduced
pressure and methanol! (253 g) was added and the contents were concentrated

under reduced pressure. After adding additional methanol (158 g) the contents
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3H, 1.78 - 1.88 (m 1 H, 2.10 (ddd, J=12.49, 6.17,
6.04 Hz, 1 H, 3.03 (s, 1 H, 53,24 - 3.35(m 5 H),
W(32®3/1Q099I1DI J=9.23, 6.86, 6.69 Hz, 2 H), 3.67 PGI/US20p{/062329
4.00 (s, 2 H), 4.22 (s, 1 H), 6.63 (d, J=8..51 Hz, 2
were tholed 10D Cdiltedsd ahd, wdshed with c{bld—i)‘rgﬂ?anm Theldesultmg solids

were apsigierdo Svaguungowtn i ieid 35373y (8T %o, Migs(

Of 7
Spect?@&ongiggn%? F*Q\)I\gig_g@@ Nllfliz @MS%%L?)G ézﬁprﬁgl 15 (s,
3 H), 1.@8)- 1.885m27 Kod) 10 ﬂ.CZKi 0z 18419, @)17 @@48’@ (aH) 3. QLQB(}S 05’1)

3.24 {£5% 4 %]H)G%%?C@%)ﬂ@ég Gé@_bﬁé&%é%}( Dz, &9 3140 (s,

2 H), 22{24(5 ﬁ(r@aem Jhlemm@lrpmr:oba (ad4d£>9 woh 51A rwmb 748
ne m Xt

(30, J5 473 Bt D tHlof SeatBDUIN B 1 (OB g/=C10K kiz. bk B 0En(cd,
s=3.84 e, 4 B) 2 nas MR LD b DrsePiehs sifPr 78 1), 26.0

((‘Hg)\t}ﬁw‘?s ww;{)eammu(cerggmlny?&mh ,arpdl. &TS(GHi dQSCZ)TTF{BHy i198..02
(©), 1868555 1RDas S, 1T LG B, S iSnab8 a1 ()
14&6%?(31}1‘!)53:53-@2 ﬁg(é,y @) was cooled to 20-25 C, the

ptoduct 1s €o

ect by filtration and is washed with
fresh net hanol (50 rrL) The wet cake is dried in the

vacuum oven at not nore than Cto provide the title
conpound (7.25g, 94. Mﬁa&aml e.41 G 2- 4'- 3aR
2633[6385? %RslHe&axaamewordr@ 413 ol 2Bl AEbiphbnyll4-1

b1 hen T- I~ r1dazin-3 2H -one To a stirred
sol ution of the pr ddipiidazin-B{ainore 41 F (13.80 g

iR shne biadlch Bl Pe 6% AT 1P A0 n%WSS%%Br
in acetoid &ﬂn@qqosasﬁmhﬁﬂi fDB|é€1@ﬁéiQﬂs§5%ﬁ$§ated to 65-70°C for

tri acet oxyborohydri de (20 94. 23
at Ieaetq®|hmarsewhd;$ mortiiered Ry Q\agalystslfor e@m@iet@s Wheamacnon

es dur j whi,ch t
s cometeheTo Fos s9pIoRe st 76 435 C e Enied yifi ng
I bt
metn P v TR KR 8.2 1 gl Blten
by ﬂlttamn anthie W&stteuﬂmnthrv&ssiadmeihami (66 rpH. Bhdwelcake & dvigdin
N NaOH (335 L) m xture was stirred for 1 _hour
the vaqwm oyen ﬁéﬂ@ﬁmow Ebane%‘i ‘CaleePipideiheile carereulst €r23hd
o4 8“ ied in a vacuum oven at 5 about 50 C to provide the
fitle conpound (10.40 g, 88.9%. Exanple 41 H 2- 4'-
3aR 6aR - 5-Meth | hexah ropyrrol o[ 3,4-bl b pyrrol 2N -
1-1.1"'-bi hen |-4- _
Example 41G

2-[4'-(3aR.6aR)-(5-Methylhexahydropyrrolof3.4-blpyrrol-1(2H)-yi)-1,1'-biphenyl-4-
yllpyridazin-3(2H)-one

To a stirred solution of the product of Example 41F (13.80 g, 31.41 mmol}
in dimethylacetamide {500 ml) was added a solution of 37% aqueous
formaldehyde (7.2 mL, 94.23 mmol, 3.0 equivalents) foliowed by sodium
triacetoxyborohydride (20.0 g, 94.23 mmol, 3.0 equivalents). The mixture was

stirred at 25 +/- 5°C for 30 minutes during which the starting material was
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yl I pyridazin-3(2H)-one L-tartrate 10 A solution of
3.45 g of L- tartaric acid (1.07 eq.) in 56 g of water
woer®7aoded to a flask containing a slurry of BCDOS2900662329
t he product of Exanple 41 Gin anhydrous et hanol (44
e
consu%ed U;H\ﬁnﬁ%axéié‘éles | dsrh hgé@‘#?agf;ug éqjii_%ﬁ@e(d %‘i‘rﬁﬂﬂ Fe-@vi\ég@ ml.,
94 mmosoBeammta;ém@) pod stioad fmoorm@hom ahige Migord waslddjvaied to pH

1.0 a reo rn| ht.. er, cool.in
0.0 +1; iyt RER (EE) rbeptie N St (Ba RGPy
filtereénCi'h@rW@ldcéHe Was Washe@ VB WK dnd dieaVi h‘%ﬁvéd‘lﬁm ovehet
compound (10.64 g, 94.8%, 20 Exanple 42 3aR 6aR
about-88) M@ tdpltovide #e- titld cordpound (10.40 Y, 8BiS%Een | -4- | octah
dro rrolo 3 4- bjp ryrole The title conmpound was
prepared according to the procedure described in

Exanpl e 7D, substitut ig*gn{é]g‘;@q_pduct of Exanple 41A
for the product of Exanp e C and substituting

2-14'-Rak Gal .mu € Inh@htvhiat.dnbiphenyi-4-
aC|d 1H NWR (3 in g p rgt’elg (s, 1 H 8.99
(s, 2H)762- M—?%(mzm
6.63 - 70(m2 420-431(m1|—|)355-367

(m 1 H 3.30- 342(m-1 H)
zAamltglcguof(lﬁﬂ&g (pi)L-gtarztgnq §C|d3(3|.@7 Qq 1@31 569 cﬁematﬁf wap ggded

to a T3 8aiafuig Mk ofb 00 Gt e RrBuge i Eonglef Qi St ftous
ethanpr ;“Eﬁe attireedsiheatechoptier WﬂuanﬁFEftelnéSOGnmma post
erent reagents were sfituted to i ain
SO"dStfP%‘ﬁSﬁP\éf& c oS eW@@QOW?é&AEB@@@U"M%b €, and then
I
allow gl H e B e S e e b lng pieTRre to 15
°C thépeothiot suBryPwed tittereof art! difi¢BaRd &4R) “C oTernighiRi¢ poovidethe
) CDC13 78267 91 (m Exanple 5- 21-1),747-768
title C?mpgﬂg‘dgég%g]@z@(‘fﬁ BY) . 4..20 41 A and methyl hexahy - 4
33 (m I H, 3.53- 3.66(m | H, 3.28 - 3.43 (m 3-
dropyrrolo[3,4 1 H, 3 00 - 3.19 (nn, I H, 2 61 -
2.9 (m 4 1-1), 2 44 cyanophe -b] Pyrrol- (s, 3 H,
2.15 - 228 (m | , g 4 nyl boroni |
(21-1)-yl]- (M+H) C|d11 401 -
(3aR S Sitetyl- ﬁwmﬂhﬁdml@vt 1,1"-biphenyl-4-yloctahydropyrrolo[3.4-

blpyrrole
The title compound was prepared according to the procedure described in

Example 7D, substituting the product of Example 41A for the product of Example
7C and substituting pyrimidine-5-borenic acid for 4-cyanophenylboronic acid. H
NMR (300 Mz, CDClz) 8 ppm 9.19 (s, 1 H) 8.99 (s, 2 H) 7.62 - 7.74 (m, 4 H) 7.52
-7.58 (m,2H)6.63-6.70 (m, 2H)4.20-4.31(m, 1 H) 3.55-3.67 (m, 1 H)3.30 -
342 (m,1H)2.99-3.14(m, 1 H)2.60-2.84(m,4H)242(s,3H)2.16 -2.26 (m,
1 H) 1.95 - 2.05 (m, 1 H); MS (M+H)"= 357.

The following compounds and Examples were made according to the
procedures outlined in Example 42, with the exception that different reagents were
substituted to obtain the titled compounds.
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Exanpl e 44 Product of (3aR 6aR)-I-
CDC13) S ppm 8 43 (dd, Exanple [4'

'H NMR (300 Mz,
- (6- J=18.14, 2.54

WO 27/10099H) , 7 92 - 8 04 (m | H), 7.33 - 41 APEHUS2007/062329
fluoropyridin- 7.71 (m 613), 6.97 - 7.09 (m 1 1-1),
62 2 2- 3-y1)-1, I'- H), 418 - 4.31 (m
Table%‘%%‘a”ﬁﬁgg AT 6 (m_1H. 3.26 fluoropyri
Mhe=n§ﬂmAgY 1-Reiltidd (m 1 H), 2 9BMRagIME (m | H),
56 |- Mte®® | pygom e-b- 5- AH) . 2.43 (s 3 H 2 12
w@g,@ Pradugt o) 4" [EHOGR)- 21mMRwaaﬁizd“H§iah§/pmz%y&1(
1 H);| kempl %3 4} 38}, a4?o r(inof @614 678](my2riﬂoﬂé)
Exanpl 1 dP g;ﬁ E]Ptz\ia L3343 6 (?é m
OO, Sopa T B 7 B Nl éggn‘%’i
- 1 ) 203
7. 02 |- by 1{211 yb-H) 5 3. 15
41A an jaet hyilpy i di 2§ ?m 1 1 1), 3.54 - 3.65
(m 1 HTT“3.3Qm§m§ﬁ3(w 1 226- n-3- yl)-1,1'- H), 2.95
- 3.09 (m || Haboirbl + 2.59 (4, 3 H), 2.57 (6,
Exanyddé 4vet) IPyddpctbi p RgmydhR)M- Y| it NAGR kop MHz4BD(S:) 8 Bpnkh 43 (24,13 -
2. 23 |(ByambleH) , 14934 - PR-0814,2dsitneH 732 - €04 (nl, 1 H),7 306
( MrH)|{ £4384 . ﬁwﬁﬁﬁﬂ@wnré?hw1@Hiaﬁyd?mﬁeudﬁ)66? 6.68 (m, 2
ropyrrol 8] 3, 4- gkl q] 0 hﬁé$e43léslt éﬁ)s 7ém416H) 3.26-
Pr ody ciiosgpyri shjphe 1‘-'2)Y ,] %}P
_ {Jl‘ilC th oC a1 S( 41
H) , % chI oropyrl di n
6. 69 (nf“% H) ie 4 34 (n1 | H), 3 54 - 3.68 (m 1
Exam%e'%:")@x&fmétof '(Bdﬂl&zRHi 281 NMR: fb%M}&fFDths pr7 22 7859m,1
mlﬂﬁﬁh4wmmmww@m oyl mfs 96 16 s2mBRia( M s
H, 2 40A48, | Sinkdhylp@idl 6. 4232m2171i1,m541365 (h) 1 H), BB03dm, B
1,90 |- 205 gméti)gl)lﬁ VB), ¢ Wi H) d55m301), 2 BDr099i(€ 3 H), 2.57 (6,
met hy|| dmetiatny dbivkeaild-wWlopy Hy, 6ke[s33 ), 2 b] - AW 0] I§DEXBITSI08
47 Pr|oddie:3o] 6aRH):-MS (H-HVR 36800 MHz, CDCL3)
8 pprh PorpEE (& ““i&bégwd Exanple 5- 7.59 - 7 69 (rn, 4
H), 7.54%¢d, 31 2 1-1), 6.66 41A and
et hy| ey (ch% E 8L Hz, 2 H), 4 20 - 4.30 (rn,
Examé?é 463 Pléduct of qg’alf*GaR}"! Up ? E]_, '58;% @8(?% H),
.43 \(Bamble g 7 H), 73 P(EneﬁH 661
'b] PYr G1Dami £ Cﬁ opynam-s 11, 2 I ~ 4 i’ j_b&(mi
2.12 |- 2327 {m3s 1yl bos Gy . 3424 Ly, ¥ } om, L9354
2. 06 |(dMordpyrH) piphByENHH) % 82 380 H),Q 42, BHL 2 16 27,64 FH),
t er pherple-54- 5- 1.90 - 205 (im, 1 H); MS (M+H)"= 390.
boronic i methyloctahyd
acid ropyrrolof3,4-
bipymrole
Example 47 | Product of | 4™[(3aR,6aR)- | 'H NMR (300 MHz, CIDCI3) 8 ppm 7.72 (s, 4 H),
Example - 7.59 -7 69 (m, 4 H), 7.54 (d, ]=8.81 Hz, 2 H), 6.66
41A and | methylhexaby | (4, J=8 .81 Hz, 2 H), 4 20 - 4.30 (m, 1 1), 352 - 3.66
4- dropyrrolo{3,4 | (m, 1 H), 3.29 - 343 (m, 1 H), 297 - 3.14 (m, 1 H),
cyanophe -blpymol- | 259284 (m, 4 H),242(s,3H),212-227(m, 1
nylboroni 1ZH)-YIE | H), 193-206 (m, 1 H); MS (M+H)"= 380
¢ acid 1,1m41
terphenyl-4-
carbonitrile

Example 48

6-(4-{4-[(3aR BaR)-5-methylhexahydropyrroloj3,4-bjpyrrol-1(2H)-

vilphenylipiperazin-1-ylinicotinonitrile
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carbonitrile Exanple 48 5 6-(4{4- 3aR 6aR -5-neth
| hexah dro rrolo 3 4-b rrol-1 2H - | hen | 1 erazin-|-
WO 2007g09PMoni trile -93 WD 2007/ 100990 PCT/ US20R7Y/08282@2329
Exanpl e 48A 6-Piperazin-1 -yl-nicotinonitrile
6- Chl oronicotinonitrile (500 ng, 3.61 mmole) and
pi perazine (930 ng, 10.8 5 nnoble) were dissolved in
20 nl of acetonitrileEx@nped8sy at 60 C under N2 for
5 hours. The méﬁamﬁe%ﬁ?ac@ﬂ#wﬁom t enper at ur e,
diluted with B3pieraifis %E i di chi or onet hane
( Béohlofﬂmmimm‘mtnlec(seﬂ gag\i 361 mmla)ramqnpemmammng, 10.8
sul fate, | ter trat b
mmolg) wege étﬁ%s @ﬁdne?%mnﬁwg@ e? er@g%@@ﬁ{ 808 8 i Nafor 5
J 4 (
hours! et il gt o *e?qe.)@%%%“?p%%%uégz%%g ‘ﬁ.)"f%%ﬁ?ﬁg
extra@e® windicdlo)metBneNEK). + Fhd 80mbirechorgenicssBeiBaRighiver
. -6- 4- 4. 5-Meth, | -hexah, drpo- rrolo,3 4-b rrol-1: |
sodium,gffgte. fi ”Y@‘%‘S/Ea%dncﬁ’”celﬂ%aﬁ?‘ig% PWHHJE} they f@’el%"r‘fﬁ’m%‘”ﬁ’r odli MR
(300 MHZEK:EB@' ) 5)95 EQD( @8%2 700z 11rm3'1m@(b fdd, SRBRRO8HEL, 9fH) 6.59

(d, J“8r48sﬁd1 H)éﬂz&ﬁ? dénﬁabet@h’é)zjgbalfil G (rod HIBMS fig-HIT=0189.
ol e),
racem c- 2, 2' - bi s(di phenyl phosphi no) - 1, 1' - bi napht hyl
(25.0 nmg, 0.04 mol e)paghise@pim tert-butoxide (145
ny, 1,.5 mmLe vvere dl ssol ved In 5 n1 of t ol uene ar|1d

cool ed to 20 100 rayne gd V\/lthvvater and

extracted with d The conbi ned

OT 88 HréGu eyt €& xeai ciﬂéi 7@\/@81@&119% & uhﬁ@ié? thé |p|l'(b{§iICﬁd}f E&eﬁhple
concentr at ed er reduced pressure and purif

48A (256 ot og rnarpsﬁge)(Télrs(ﬁﬂp%zwmﬁe@c&wﬂ@mr@“@filum% &r@tman% P2

mmoshk‘@g%ﬁ% é’(‘@@@%@@@@%&%’h@ﬁ@hﬁm‘a‘pg trfy 500 %ﬁ‘do Ef)lH
mmol@) 62d (sadiurd %@”tmaﬁtoxﬁje’za 4F7mgl 19 mﬁnd)@) Réreg dissdtv@d 8’15th of
tolueng g%d hegtecﬁgt 7q rfrg ugg%Hﬁgfca;éé? tgmgg ( Oe!a r@i])qzyregfvag CDO%CIE%
room {Sgperifiry Wpieg i Thvalorat St ult ctfofomeits gy
The conthiged prgantcsHyereld®ad ouer dodiym datdiHered, 38@. cB@entrated
under SAREBY RSS9 s RUSTies o, SRPMAR PR (S0 i Mityre of
5% mStHERE Y bichRorofRttit 66 provdaemys e ebdphuRd PYHNAUIR (396
MHz, CDCl3) & ppm 8.43 (d, J=1.70 Hz, 1 H) 7.62 (dd, J=8.98, 2.20 Hz, 1 H) 6.92
(d, J=8.81 Hz, 2 H) 6.64 (d, J=9.15 Hz, 1 H) 6.56 (d, J=9.15 Hz, 2 H) 4.01 - 4.15
(m, 1 H)3.79 - 3.88 (m, 4 H) 3.45 - 3.55 (m, 1 H) 3.14 - 3.23 (m, 1 H) 3.08 - 3.14
(m, 4 H)2.97 - 3.04 (m, 1 H) 2.55-2.75 (m, 4 H) 2.36 (s, 3 H) 2.09 - 2.22 (m, 1 H)
1.92 (m, 1 H); MS (M+H)"=389.

Example 49
(3aR,6aR)-1-{4-[4-(6-chloropyridazin-3-vl)piperazin-1-vllphenyi}-5-

methvloctahydropyrrolo[3.4-blpyrrole
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WD 2007/ 100990 PCT/ US2007/ 062329 Exanpl e 49A (3aR,
6aR -1- 4- 4- 5-Methyl -hexahy

w0 eoopitea9ed of 3, 4- bl pyrrol--1- | -hence 5 PCT/US2007/062329
pi per azi n-1-yl ?- et hanone The product of Exanple 7C
(500 ng, 1.78 nmol e), 1-acetyl piperazine (274 ng, 2.13
mmol e), tris(di benzylideneacetone)di pal |l adium (32.6
ng, 0.036 mmol e),

(r)-(+)-2,2"-bis(diph hpqo% i no)-1, 1' - bi napht hyl wer
e (44.3 ng, 0.071 nmo m tert-butoxide (256
(SR, GalSiT1 A3 My B Sital§Hrd-pY OIS weleymoIx e irittel]-

'O NZ i'i @ Entys process vial. The vial was seal ed,
then heated in t h@inerazinuhvl-et?a@nomey ni nutes at 150C,

WSS ol Fa TR HE T EToRRAGS TETERRY, HocobifoBlating 274

mg, 2d133ﬁinﬁ>cﬂ@ iz&(anb%n(z ene’B&étcﬁ@j@&pam&jlum@&rﬁ md, 8y@3&mmole),

wer e w th brine drled r50|umsulf
(1-(+X S 2L bisiph oopRaRAR S 4 HBBAPREY ﬁfté’sg@p b O?Admmole)
sod 306 <8@%whfaﬁzwg%ae?mm?a% 8 Wik e

N3 in dlE:hty@rmneesmemab Tloe piad wisdesetzhed, ttheh éeetadpodhel micmawwe for

20 mlgu@sy QNHZHOZSDC swbd@e Epngmg-?(}r?eéforlmllqi 1\13;5&\%1‘9%0@@8!'%%11 ixure
was d%]')_lté%i with weﬁeﬁé’hcﬁ Hktré’ctb'?) Mﬂﬁd;ch%réﬂeﬂ@ne]{dlk') 3hé%omb|ned

organid) !azraeatlwesa wasln&d mttlzbrmez dﬁgd(qy]er §od1)1rr23qlf;at§sﬁltégem)
ConCE(rggﬂgze& u%er rzedu%nb pres'?l;)ure '\é%d FgaMﬁH)j by §§3mn%ﬁ?8plla?og$gg’r\y

(elut;ﬁga@th% Meitind of t0%% Pheteaasl and 194 amhamium er@ydim- pyr
rol o[ 3, 4-bl pyrrol e The product f Exa | e 49A (300
duchlcrrgmem%)mr@qtdwase tﬂlggem@unﬂn OdyiHzZNCDCls) 8

o AT T S e TR 1550 M .2

H) 3. @Tye@ﬁ(nhmﬂﬂ) 3 psiug el qirﬁ EPBIYI3eL2 dB'Q'@t ﬁd 1V\H Q 9@@03 (m 4
nd extracted with dichl oronet hane

H) 2. 5ﬁ gani lc(m &y &Y €-3etse 3dr) 8d4 o4 dB (gbduld éé’rl(ﬁa@éﬂ P79 o7

fi t centrated under reduced pressure and
16@@%’(&@‘%65‘%0 fm chromat ography (eluting with a

m xture of 10% net hanol and 30 1 % anmoni um hydr oxi de
in dichloronethane) to provide the title conmpound. IH
NVR (300 MHz, CDCI3) ExHnple4dB. 6.94 (m 2 H) 6.53 -

(33f§| ; @gB St-g-!Mé@@—%—l%%?g_ej'raéﬁ'ngzny%gh?&% 5%8%Pﬁ6rd—9%§$légﬁﬂb|&¥_ rrole
VDh2QS343 00T FxRaITE US20(BN006E 3291 arets)(was dissplvedas 6 mi

of ENgigyddrgéi%ﬁﬁ'c gg@lgéznd5 g Irgz c’(flﬂ%et'{_ql) pél' ai'r?%gt;r%eﬁcf g&é(ﬂkc%gg\bi HAURS The
mixtur AT c"or%%ﬁtr {%dERS h@ssﬂr @éﬂ@dﬁé@ﬂ ssﬁre %liuﬁ;ﬂ%tﬁwh’ter

ridazin- Z|n- -vil-p -5- _neth
and exiracted wzth dlchloromethane {(4x). The comb;ned organic layers were dried

over sodium sulfate, filtered, and concentrated under reduced pressure and
purified by column chromatography (eluting with a mixture of 10% methanol and
1% ammonium hydroxide in dichloromethane) to provide the title compound. 'H
NMR (300 MHz, CDCl3} 8 ppm 6.84 - 6.94 {m, 2 H) 6.53 - 6.60 (m, 2 H) 4.00 -
4.07 (m, 1H)3.44-3.51 (m, 1H)3.11-3.20{(m, 1 H)2.99 -3.09 (m, 9 H) 2.88 -
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octahydro-p ry rol o[ 3, 4-bl pyrrol e The product of
Exanple 49B (30 ng, 0.105 mmole), 3,
wW@2ai7abier opyri dazine (18.8 ng, 0.126 mmol e) , PENTS2007/062329

triethylamne (45 m, 0..036 nmole) were dissolved 10
2.96 ('n’ﬂ 1D, BU(d@C@'EQ@Gt Qldrﬁ‘Hﬁnd Heaagd2a89 G, THIXBT (H\B H)

for 24 hours. The m xture was cooled to room
2.09 t2Apdmatlun k] 8quenchidl M3 HMidl)eT 28Ad extracted with

di chl oromet hane (5x). The conbi ned organics were dried

over sodiumsulfate, filtered and concentrated under

reduced pressure and purified by chromatography

(eluting with a m xture of O. g%ammnl um hydr oxi de and
5% net hanol in 15 dic e) to provi de the

6, 58 (m 2 H) 4od13h4d®1pvr('®m{314 b]Dvrrole

3ha pradid 92@%%585 168 mogD.4bs o). %%&@'om@%ame

(18.8 %ﬁ% ot t@ rr%nél@) (aﬁ'\d ﬁ.ekﬁyt&mﬂr?e gt52m23é‘) 638 min i Sg)wslgg%assgolved

in 1 mlisf ﬁeemnﬁtnlpf ami haatenj a |(‘az|aﬂe12N2 fo)'ﬁidfdmu{@ A-hie-mixture was

cooleéftéphenyl %1 i eg@?%%gd %’?@‘ ‘é@}%l 5345%?“%’%@1%\%%;22??

dlchlc{raﬁmﬂﬁaﬂw( x§. TheBaRhtEned organics were dried over sodium sulfate,
tris(di benzyli deneacet one)di pal | adi um (12 ng, 0.0035
fsitereﬁmdeqoncentrated under reduced pressure and purified by chromatography

ST by e 48, BRPRHROTRIAB sho' ety
dichidf@methdney® 8@6\/1@@% m|§aomy>ednd n 1EH MMRoaaoquHﬁnemm 8
heated at 80 C under for 24 hours

ppm E341(ed! +H 7 dbfs. t3e|rﬂ36r9dt 1P 86 (. 14lie8 5?»31 1615%&{@2 ’dhﬂi 32421
t t h r n e
(m SR SRR DL LA 3 308 %y B red o
(m, 4&0)@9911-!3&1)&@11%%@ 60 e QBRIP4 ¢HAME (fridHWaSI JpuR 2Bi(ed 1 H)
chr omat ogr a S_Blutlng wWth a mxture of 5%
1.89 TTéiDHG(m)“ i M£NK’H met9hne) to provide the title
conpound. 1H NWMR (300 -96 V\D 2007/ 100990
PCT/ US2007/ 062329 Mz, CDC 3) 8 ppm 7,22 (d, J=3.73

Hz,ll—|)688-696(@gamgtﬁ .59 (d, J=3.73 Hz, 1
i 1 3;50 3. 69

( .
3.11 - 3.17 Bhetyhbctahfaro ﬁofb 3(4% rrbl)e 2.61- 271 (m
4 H 2.41 (s, 3-1.97 (m

HhenBogwtigf-Exapnde 498 (ﬁ@emgoﬂ 116’@ mgoisnBdunttaiagole (35

o, AP BGOSR Pl iaP 85 G5 rmoe).

race:ﬁi%@?%@(dﬁ%eﬁwyi@&%hiﬁd}“e@ lﬁlﬁaﬂlﬂhgﬂ @.4 Ay, 0.00Rehmole) and
onpounds. Table 4: Exanpl es 51-6 )
sodium tert-butoxide (25. 2 mg, 1.5 mmole) were dissolved in 1 mi of toluene and

heated at 80 °C under N, for 24 hours. The mixture was cooled to room
temperature, diluted with water and extracted with dichloromethane (5x). The
combined organics were dried over sodium sulfate, filtered, concentrated under
reduced pressure and was purified by chromatography (eluting with a mixture of
5% methanol in dichloromethane) to provide the title compound. *H NMR (300

-06-



Exanpl e Startin Reaction Resulting NVR and M5
Mat eri al procedure conpound Exanple 51 Product of
WE@MI®I( 3aR, 6aR. )-5- "1-1 NWVR (300 MHz, CDCIB)T/BSIPT062329
Exanpl e 48B nethyl-1-[4- 8 17 - 8.25 (m | H), 7.44 -
MHz, E[ﬁ@igﬂﬁgph 708 (anglm:e #3y#, 1 dHP 688 H5.966n8 2 H) 6. 5@)1(d( =323

! 2
Hz, 1 60 650 - 5.99 ( mszgmoqmymz'cap%ﬁz'rﬁséoiaqa:?m,lm)szsssa 58

(. iy 18- 27 o) 1 BESEH) 6 LLOBAEY 3 Bty ff 202

(m, 4 B) 1241 (8, AHKR.102. 222-(n3. 30|4} 10331 47 (6m1 H);HNS (R/I-ISQ 370.
2.70 (m 4 H, 2 32 (s, pyrrole3 H), 2.09 - 0
(T he fallomjing cgmmugdggnd(@fampiﬁy WR mmpcamdmto the

proceﬁg@%p%ﬁ‘zﬁ%@% &@hgﬁﬁ?ﬂ%&gﬂ“ﬁ] e riAchle %?Pef‘!s(%ﬁs 15

substifwted td o9tAQ tiz fitl@d bbmpﬁufh&s- 7.24 7Cand [4-(4- (m 2
949 Hz, 2 H, 1(4- nitrophenyl) 6.56
Tabie(’% Exyng%q%%,l,zél 4.12 - 4 3| ni trophen
xa@ 1Per aghlim (mactllonH) , Resggng P 04 (MNMRAMIMS- 40 - 1
eraz@i}%he bk@ge 3. Slmbond || H), 3.24 - 338 (m 1
xam:ﬁB; i| Prtudt ahly d EQippler O Barl6hR3-5-3. 2306 Mk, CBCEPs ppm
3. 09 |(Bsamble | of 38H- || bythyl-2-[58] 5 172 888 (1hy, .11, 7uaH) 54 80,49
(s, 3 HEand b] pyrrol e 204%¥ridin-2, 2y ¢80 - 701ldh, 2 H), OB -6.72. 06
(m 1} B2 M5 (M+H) * 5 foPeragix angpl. 2 HE 8 4Pr @6 (ot 2 BY, 398 -
ExanglRudnil £4. * H NVR (5300 MHz10 (@DO1R}Y 645&0 mMH)
Exany)|PREE8EE [ (3aR 6aR yl)?}ﬂ‘ C; 3 f5ém1 LR ¥,
7.25|(m 2 JC and 5- “"ﬁ”@ 27 “) H
6 97 |1(2- nethyl hexah gﬂ) Torel - 33“{) éz m g%
I H), 6. 58 ryanophe ydropyrro : ‘}
Emmé%c% | Ploddd of | " Exa T (3aR6aR)-5- N?R%Ob’ bI my
| “Efn M 44p H) | gct%%}n:{ﬁ % i%i‘ Y Ij
H, -;‘?—%3 28 (m 4 H i@ 13 (mﬁﬁl Héz:i (m
1 H,| 2187 -12 96 (m| Aiubhhenyhpe &7h =g SHz
(m |j filyaphéd. #7 - 2. 61 GipgraBr- ¥l @enﬁpms@rmimMH 24&9 -
2. 33 j(uipip8azlt 1), 2 09| ¥llpBen@lloc t Ds54((h) 1 ), B4 - 13886, rH)L. 98
(m 1} Hyine M5| ( M+H) +=| 8B@opEseanplde 354 (REAHLIS -39 (m, 1
Examl e (3aR| 6aR)-5- | H N ( 300), M-, 2 ), BARRMH),
Exangl e 49C fret hyl - | -[4b 9310*28 U1 - 23260440193 -2 0p (m), |
6.89 |- 6. 96 H); MS (M+H)"= 407.
Example 53 | Product of Example 2-(4-{4- "H NMR (300 MHz, CDCl3) 5 ppm
Example 488 {(3aR,6aR}- | 746761 (m, 1 H),7.16-725(m, 2
7C and 5- H), 6.99 - 7.08 (m, 1 H), 6.91 - 697
102- methylhexah | (m, 1 H), 6.69 (t, J=7 29 Hz, 1 H), 6.58
cyanophe ydropyrrolof | (d, ]=7.46 Hz, 2 H), 4 08 - 4 14 (i, 1
nvlipipera 34-blpyrrol- | H), 347 - 3.54 (m, 1 H), 3.34 - 3.42
zine 1{ZH})- (m, 4 H), 322-328(m, 4 H),313-
yllphenyl}pi | 321 (m, 1 H), 2.87 - 296 (m, 1 H),
perazin-1- | 264.273 (m, 1 H), 247 - 261 (m, 3
yhbenzonitri | H), 229-2.33 (m, 3 H), 209 - 2.21
le (m, 1 H), 1.86 - 1.98 (m, | H); MS
(M+H)"= 388.
Example 54 | Product of Example (3aR,6aR)-5- | 'H NMR (300 MHz, CDCl3) § ppm
Example 49C methyl-1-[4- | 8 38 (d, J=6 44 Hz, 2 H), 6 89 - 6.96
49B and (4-pyridin-4- | (m, 2 H), 6 73 (d, J=6 44 Hz, 2 H),
4- ylpiperazin- | 6 57 (d, J=8 82 Hz, 2 H), 4 03 - 4.19
chloropyri I- {(m, 1 H), 3.60 - 3.69 (m, 1 H), 3.47 -
dine ylphenylloct | 3.56 (m, 4 H), 3 36 - 345 (m, 1 H),
hydrachlo ahydropyrrol | 311-321 (m,4H),301-310(m, 1
ride of3,4- H),256- 277 (m, 4 H), 239 (s, 3 H),
blpyrrole | 212.2.19 (m, 1 H), 1.86 - 2.00 (m, 1

97-



49B and (4-pyridin-4-

H),

W@ 2d09/100000 or opyr i

4- vyl pi perazin-

- (

(2 H,

6.57 (d, 1=8.82 Hz, 2 H),

m | H,

6.73 (d, 1=6.44 |-1z, 2
4 03 -

3,60 -

3. 69 (mPCT/H$2007/062329

(TS

<

3.47 - dine yl)phenyl]oct 356 (m 4 H), 3 36 - 3.45
(M1 H), hydrochl o ghydropyr rioh); #sid+Hy336d1l (m 4 H),
Example 351 | -ProduckOf ( MExadplel 1{0@aR4a8)-21- | HnmE (300MHz 20, ( Sbpift
H ., 2.89nbs, | 3 ked), | bdiyniel e 12)(&3—9162421%)( Bv4 4, H) ,
1.86[-4BA0 (m 1 -97 VIX2007/ 208984 2 1), 6 90 (d, 1=9 49 Hz, 1
PCT/ US2807¢-062329  H) |; mBIRyNkH) H1=6 364, I=Exaigp? §),559 -
Product ®&f Exanpl e (3aR B&aR) - 5-4 10MmNVR. 8 3DC 80kip, 4 H),
CDCl 3)megy Exanpl e W@EEE%’E h 1441 3{smm71 HE 1(1d32%93941(‘
Hz, 1 Hff%2% b4 (d, 49 ! L5089 m1
90 (d, J=9.4D Hz, | i§%° f y 25 ¢5
(d, 3=9.16 Hz, 2 H), A %{“‘3(} ’léioo
72 -13:80(m 41, ”Eﬁp%%ﬁyr W Ph Ay §%ﬁ
Exam & ettt [V Exadple— 6:!‘R 5” M M]‘ﬁ CDC
CdE%zxpﬁf 49@&- 89 m%%@gf( 4.y JH% Qﬂg “1{1 %&
2. 65 bk (m T H, 1@ 1=h3 MQf)QPMrPf)O] =271 |
2.51 - 2262 (m 3 H), glpfﬁ%'ﬂ(iiﬁ }?fz 1 19635 4r, 1R 12,
22 (Miodppidzi [ 1 82 - 2, 00 1-b] pyrésie, Jémnﬂd,vhbmng
(M:H)|" = &79. | Exanpl e [B8pRmpldhyct (nof HER a0} & (m, 4 H), 3.52-
(3aR|6aR)-5-|'H NVR. i Sodonke! | OBaE3) HE3 ppm BOEEmahIp)L e
49C net hyl - 1{[4- 8 19 (waj =1 BRH1IHA201m|4H)) 3M%308 dd
49B and (4-pyrazin-2- YR | Hy7 9542 83 (mgH). 7
.J=2.{71 2- vyl pi per azi n- 1-1z, 13i 2’( 1%’(% ‘25”'{
Hz 2_H) LodpoVE-azi )1
Exala'x@'g%%h_}'jr' uei of J;%pheﬁﬁfégf 13
. Cxan] 4 ),
(m 4 Hp 2 dro Zg
30 (m 1,1, | ol 3, 4- 3&%@§ﬂ)_ﬁ
b] pyrir @lo& 2.58 -2 gi%lp eiAin-4 4( - 57 (m i
2.12-2. @ |1 H, 1.92-2:04(m gls (H37V8 FEW
Exanpl e 57 Product of| fpasmplet @aﬁe}@a@)s 555 (grj—h M;vlgsssoc
MHz, ICDC13) § ppm Expaplepd9C ped by H), 2 pds, B3)3308-d,23
J=4.75 Hz, 2|H), 6.91 - €346 KoB1amd 86420qm, 1 B):MNIS,
6.531- 6.58 (m 2 H).|6"Bords, | M+H\IH di n-2- J=475
Examplg 38 | | Bfpductdf (6 Exanble] 6 %r‘h(‘*-l{‘i-l—b '*H NMR (300 MHz, CDCl3) 8 ppm
Example 49C (3aR,6aR)- | 7.52 (d, J=8.82 Hz, 2 H), 6 94 (d,
498 and 5- J=6.44 Hz, 2 H), 6 91 (d, J=6 44 Hz, 2
4- methylhexah | H), 6 56 (d, J=8 82 Hz, 1 H),4 .11 -
bromoben ydropyrolo] | 425 (m, 1 H), 352 - 3.62 (m, 1 H),
zonitrile 3,4-blpyrrok- | 343 -351 (m, 4 H), 3.21-3 30 (m, 1
1(2H)- H), 3.13-3 21 (m, 4 H), 3 00-3 05 (m,
yllphenyl}pi | 1 H), 2.56-2 77 (m, 4 H), 243 - 2.49
perazin-I- { (g 3H),211-222(m, 1 H), 191 -
yl)be:;zonitri 2.03 (m, 1 H); MS (M+H)"= 388.
e
Example 59 | Product of | Example 50 | (3aR.6aR)-1- | *H NMR (300 MHz, CDCl3) 8 ppm
Example {4-[4-(5- | 820 (s, 2H), 691 -6.97 (m, 2 H), 6.53
49B and ethylpyrimid | . 6 59 (m, 2 H), 4.02-4.17 (m, 1 H),
2-chloro in-2- 389 - 398 (m, 4 H), 3 50-3.55 (m, 1
5= yhpiperazin- | H), 3 15-3 24 (m, 1 H), 306-3 13
ethylpyri 1- (m, 4 H), 2.89 - 303 {m, 1 H), 255 -
midine yllphenyl}~ | 274 (m, 4 H), 248 (q, J=7.57 Hz, 2
3- H),234-240(s, 3H), 2.11-2.21 (m,
methyloctah | 1 H), 1.86-199 (m, 1 H), 1 20 (1,
ydropyrrolof | 1=7 63 Hz, 3 H); MS (M+H)'= 393,
3,4-blpyrrole
Example 60 | Product of | Example 50 | (3aR,6aR}-5- | '"H NMR (300 MHz, CDCl3) & ppm
Example methyl-1-[4- | 8 72 (s, 1 H), 8.42 (s, 2 H), 6.85 - 7.00
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chl oropyri vyl piperazin- 3.93 - 4.00 (m 4 H, 3.47 - 3
57 (m | mdinel - H, 3.14 - 3.27 (m | I-1), 3.06

w0 28719 ) phenyl Joct (nn, 4 H), 2.95 - 3. 05 (PCT/USHP7/062329
2.56 - ahydropyrrol 2.7 (m 4 H, 2.40 (s, 3 H, 2.08

= 27234080k B (M 1T ), (@88 -(mz B 6 6tM 6.62 () 2 HIVE03 -
b] pynrole (M+-H) += 365. pyfianpi-€ 68 (R oeuss7 -ofssanpl e
4- (4- {péomopyid NVR (300 miper@Dlez).’a?SWPmm IE)G&ﬁpBéMxQ@
[ (3aR, @a®)e [7.52 (d, [J=8.8B2 Hz| H23$9-3.18 (184 Hd’ 904382 ang
5- J36.44 Hz|, 2 H), }g)mhe@ﬂ}ocg:(@ ¥ |2|f5 (np4 HA2 36 (s, 3 H),

met hyl hexah H), 6.56 |(@ydropvgolgp? Hy 223 ( __H) B$1200(m 1

br omgben ydropyrrol of 4'%54_&”] ) MI)S(M? 36 3 62 (m I

(e)]

7nn|+r' IeQ/I ]nb])ﬁ'l,‘fé’

H) =4 T
Exam%if%}l Lprgu%e ;1*521;;}9}&%?2'_'%436\\%?:3 ;?‘MR 5 %{épm
00,3 ol %LiSEFRVIT%%gg-@' g],
R N- | pexofudr 67d
1 Ridioni¥d ) benzoni tir byl -( e -142388
| e Examphigile5P Product| ofpvianp @a 59)(33a @q 41&;34«&1
MR (300 MHz| CDC13) |SylrpienviEX sy @, { By, b4 (525 (8, 2), (s,
H).| 6 91 -16.97 (m| Potzin-B. 5815 -49B (AR et d G5y Imi d
159 (m 2/ H), 4.02 - 4117 (FH), 235 H)80 (m2LDhl 6r-3-45 (s,
n-2-| 3.89 -|3.98 (m| Hequponitsl SHER2 6% J 3 (mql 1), 188 - 201
D pilperazint Fl) 3 15 -23.24 W}hﬁ)ﬂd +Hﬁ G&.. 3 13

]
Examgle 67 | ﬁrog(g@:‘f_fgf 4@;9\3?9162}389(_3%%11 T@@E(SOMZ;@DC&)SW“}
heﬁf\@F;—’éLe_ D. 74 (m %y % 7303&73@ 7 ] 20055

1p ;
H, 2.34¥°2 10 (s, 3H), lﬁ‘yb 643
186 Lighin( ™, L L smth, gﬁ% 5?53 &i\a .
Product  of Exanpl e 50 NNRI)(%@ nM‘E

CDC13) 3 ppm exanpl e rret hyI -1t gH 2 sS 2 24 (ot 1) 8344
(s, 2 H, 6.85 - 7.00 -98 WO 70992)/@;,00;99&;3(;\4%%93

Exam{ﬂ%i UK AD 6 Z3:t5ic AOPB(3am6Ri4- | ' NMR (300 MHz, CDCl3) 6 ppin
(m 2H) gebde6{ 62( m 2H) | 488y18-(4-py 1 by 7k im T H)de &2 7(08Ym, b

H, 3 4¥andd43]58 (m || diepoxyibeoERYSI - ¢/ 1@inpenaz in-4 13 37
- 3. 45bipmebid | H), 3 15¢ B%K?lwdzp (1, diFing 45 - 3 B (m, BHPS 15 -
3. 1. 2| lepyether { H) | 2 90| PYIl@H- | 326 (m, 1 H), 290 - 3.00 (m, 1 H),
blpyrrole | 269 -2.76 (m, 1 H), 2.50 - 2.63 (m, 3
H),234(s,3H),213-222(m, 1 H),
1.85 - 2.00 (m, 1 H); MS (M+H)"=
295,
Example 64 | Product of | Example 7C 1-{4- "M NMR (CDCl3) & ppm 793 (d,
Example [(3aR,6aR)- | J=8 82 Hz, 2 H), 7.20 - 7.34 (m, 5 H),
7B and 3- 6.50 (d, 1=9.16 Hz, 2 H), 4 .31 -4 .47
benzyl-4- methylhexah | (m, 1 H), 4.19 (s, 2 H), 3.55 - 3.67 (m,
bromophe ydropyrrolo[ | 1 H),339-352(m, 1 H),3.09-328
nylketone 34-bipyrrol- | (m, 1 H),244- 289 (m, 4H),215-

1{(2H)- 227(m, 1 H), 209 (s, 3H), 194 -2.06
yilphenyl}- | (my, 1 H); MS (M+H)"= 321
2-
phenylethano
ne

Example 65 | Productof | Example (3aR,6aR)-1- | ' NMR (300 MHz, CDCls) 8 ppm

Example 49C [4-(4- 732-7.39(m, 2H),689-698(m, 2
498 and bromopheno | H), 6.75 - 6 84 (m, 2 H), 6.50 - 6.58
4- xy)phenyl]- | (m, 2 H), 4.14-4 20(m, 1 H), 348 -
bromophe 5- 3.61 (m, 1 H), 3 24-3 30(m, 1 1), 2.99
nylether methyloctab | -3 14 (m, 1 H), 2.62 - 2 86 (m, 4 H},

ydropyrrolo[ | 2.45(s, 3H),213-223(m, 1 H), 1.91
3,4-blpyrrole | - 2.02 (m, 1 H); MS (M+H)'= 373/375,

Example 66 | Product of | Example 7D 4'-{4- 'H NMR (300 MHz, CDCl3) 6 ppm

-09.



10

20

25

yl')phenyl]Joct (m I H, 265 (m 4 H, 2.36 (s, 3 H),

ahydropyrrol 2.11 - 2.2 (m 1 H, 1.85 - 2 00 (m |
W@R®74009) ; M5 (MHH)' = 365. b] yr'ole Exanpl e BAT/US2007/062329

Product of Exanple 50 (3aR, 6aR)- "H NMR (300 MHz,

CDCI'3) EampRN] EXanpl § Z3.@RAS-7 8.-360 (A H), 71747 5¢m, 2
2,03 |Hoanda-H), 7 78 149B and Meti), 734 -7 38ad, 2 Hy=F38®,94 2,
03 Haz,cvinoble, | 6. 90 - 6| B8hBexdhex@hydy, 677 {6132 (B, H)), 662 76
(dd, |layowsi | 4. 75 Hz,| ydropghtlelr ohi’dm: Dk # 81 of 12 (-1
6.53 |- B89 (m 2 H),| #4+-blymol4| Y - 35p fodithr 5@ 336 (m, 1
rrol 41- (m | H), 3.85 -1&Hg }fh’f’-%hﬁoé(msﬂ 21)9-’-69 276
yl)-Phenyl | -| 3. 53 (m| HlPpgroxvs, 2‘;;”“12%2% (my 3 gy, 232 -

: : D,
pi periazin- |- 3.15 - 6D£I5“ o
Y..-| M, 2.55- 280 %“;’fin@in, %86 ” é ’32 L

mcotinom trTt—3H) ;209 =223 (m 1 1 88 =201
9 (m I H; M (MH)4= 389 Exanpl e 62 Product of
Exanple 7C (3aR, 6aR)-1- 'H NWR (300 MHz, CDCl13) 8 PPm
Exanple (4- 7.22 - 7.3 m 3 .H), 712-720(m2
7B and 4- benzyl pl renyg—m@Z)S (d 1=8.48 |-1z, 2
4 . 2/ . 25

) , 3 46
- .3 .57 (m 1 H)l]phanszlﬂodmenei)metrmmneol of - 3.34 (m 1

mefrgéuctﬁ% F’?ﬁ% i’%}_{?)s mg, %éa rb%%[ giu?r%%eﬁzofhgﬂone

|
(110 réng] 0 55;Qngndoa%)t8§%d tne%hﬁgrrﬁﬁ@ ¢ gd%la1 M%a@MHSr%) wel?egélssiﬁ%@mn 1

ml of Nblztonw@l a3')d ISeqlipmat Bﬂaﬁﬁoummmr 3l da(y4 T,hezm:xtum \8as

coole{il)% égqméng@th@ ,gbllu?ezg(%h waiezrg’rn S)r%%ﬁﬁ ﬁpoxyphen
dichigfbh Rl B, (R corifined offeneR ag%d éwa sodiuitPauliate,

Iienylether pyrrolo[3,4
filteredngoncantiated pger wdaced peessize aed(;mnfi@d fh)y crgowtogrgpbxg

85
T fid oty 33 gl kel
dmhl&bm@%@ar@% W@dé tr(e’rlntle bbmg&ﬁ@wmmw@ E]rpncn,) %?r(nd 7.93 (d,

ampl e [(3aR, 20 - (m
J=8. 82 Hg,,Z HY 8. 2£hd7&34 (m @Haa 50 (t-9=94 6rd7, 2 Hyp, 3= dB7.(m, 1 H)
4.19 (5 %) 3.55- 3.67 (m, 1 H) 3.39 - 3.52 (m, 1 H) 3.00 - 3.28 (m, 1 H) 2.44 -
2.89 (m, 4 H) 2.15 - 2.27 (m, 1 H) 2.00 (s, 3 H) 1.94 - 2.06 (m, 1 H); MS (M+H)"=

307.

Example 68
4-1(3aR, 8aR)-5-methylhexahydropyrrolo[3.4-blpyrrol-1(2H)-yllbenzonitrile
The title compound was prepared according to the procedure described in

Example 7C substituting 4-bromobenzonitrile for 1,4-dibromobenzene. 'H NMR
{CDCl3) 8 ppm 7.45 (d, J=8.81 Hz, 2 H) 6.51 (d, J=8.81 Hz, 2 H) 4.16 - 4.28 {m, 1
MH)347-3.62(m, 1H)3.31-344(m, 1H)295-313(m, 1 H)2.68-2.81(m, 2
H)2.55-2.67 (m,2H)2.36(s,3H)2.12-2.27 {m, 1 H) 1.93 - 2.09 (m, 1 H); MS
(M+H)"= 228.
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30

benzyl -4- methyllrexah (ni, 1 1-1), 4.19 (s, 2 H),
3.55 - 3.67 (m bronophe ydropyrrolo[ 1 H), 3.39 - 3
WG2000190920 H) , 3.09 - 3.28 nyl ketone 3, 4- b] pyrPCI/USZ0A7/062329

1H, 244 - 2.89(m 4 H, 2.15 1(2H)- 2.27 (m 1

H, .2.09 (s, .3 v LeQ4minl Q6 yllplrenyl)- (rn, |1

H) ; I\/IS(I\/H-I—|)"—321 27 hano ne Exanple 65

Pr odhufd-[( 69Rﬁdﬁr)sﬁ-enétﬁ@ﬁeﬁﬂdrmavrrﬁowmmlM@H)—

CDC13) 8 ppm Exanq 49 4-(4- 7.32 - 7.39 (m 2 H),

6.89 - 6.98 (m 2 R&no H), 6.75 - 6.84

( ‘?‘]ili%drfb&uct?f@ampﬁe 8 (676%(%%%%%@% B0 rﬁL'd} 20% la:l)rm‘nonia
in meswa_ml YasGtimed inkhg pres@@e of 8.§g amy-hlmheyua @raean

atmosiph@ge %E%yérqﬁ)e%)aj h?f%ps% aé %@%Qﬁﬁg‘ﬂeﬁﬁur% for%d@cﬁflprgr r(?ettgiyst was

remo@ecﬂb@hﬂbﬁ’tbﬂ'tﬁmug& ORL (TE® hntthe Mirdidtbhéenteatel Aifdler
anpl e 66 Product of Example 7D 4'- (4- '

recfucmi pressuceciide wspling dlowas peyibesd by ilggbgbromatograéhv (eluting

vin SRR ey RO B T8RP

Comp60hd 2 1IH)I\IIVEQ @ﬁDCigﬁﬁ %m ¢)’l<’i’r(Gpt368 setiy | helxatsd @, J28l798 Hz, 2

H) 4.0 o4 1(6nﬁm o H§ N s 2 P13 95 @,59.(:‘\41:,.)? Yo e b B 919} 2.8

_3. 043@,110%—8&%?. X %i—@f{% m( @63W%H§8]3% (5, 313P2 081 223

{m, 1y4|)]peen®<@s(m (M), MAHM+RY'5232.2. 64 (m 3 H), 2.32
1,1'- 2.36 (m3H),2.12-224 (m 1H), biphenyl-4- 1.86
- 200(m I H); Ms (MH)f= carbonitrile 396.
Exanpl e 67 {4-r(3aR 6a R)-5-m ethyl hexa hyd
ropyrrol o[ 3,4-bl pyrrol- 1 (2H)- 5
yl ] phenyl }(phenyl ) met h&xample The product of Exanple 7B
(35 I 4

were di ssol ved i m]gen’z‘gg}ag{m@@hg@mrﬂél e and eat ed at

80 C under N2 for mXxXture was cooled to

r dom predpeired ttuaenpld iU 8.1 7 Ranmolednd-bsamphenzgenitrile (47
mg, O\{\ﬁéfpmmole), tris(dibenzylideneacetone)dipalladium (16 mg, 0.017 mmole),
racemic-2,2'-bis(diphenylphosphino)-1,1-binaphthyl (21 mg, 0.034 mmole) and
cesium carbonate (85 mg, 0.26 mmole) were dissolved in 1 ml of toluene and
heated at 100 °C under Nz for 48 hours. The mixture was cooled to room
temperature, diluted with water and exiracted with dichloromethane (3x). The
combined organics were dried over sodium sulfate, filtered, concentrated under
reduced pressure and purified by chromatography (eluting with a mixture of 2%
basic methanol in dichloromethane) to provide the title compound. 'H NMR
(CDCI3) 6 ppm 9.73 (s, 1 H) 7.72 (d, J=8.82 Hz, 2 H) 7.30 - 7.54 (m, 2 H) 7.14 -
7.22(m, 1 H)6.77 -6.88 (m, 1 H)6.56 (t, J=8.65 Hz, 2 H) 4.22 - 4.33 (m, 1 H)
419 (s,2H)3.36-3.64(m,2H)2.90-3.08(m,1H)2.66-2.79(m, 2 H)2.52 -
2.63(m, 2 H)2.32 (s, 3 H)2.09 - 2.26 (m, 1 H)1.87 - 2.04 (m, 1 H); MS (M+H)"=
333.
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1o di chi oronet hane (5x).. The conbi ned organics were
dried over sodiumsulfate, filtered, concentrated
wa@eaenoweduced pressure and purified by chronmake@yUsgny062329
(eluting with a m xture of 5% net hanol and 0.5%
aNH® fbilHRiRY €b ﬂdsréndotz@h é@%rb&ﬁé&leb@c@iﬁ w@ehkhe
titl ecorrlrh;%gnélmﬁa‘%I CDC‘?I m 7. 93(dmg\]882
procegresojingd agove witgzth(emxcgptpq)n aggl ent]rﬂgggatsp&erez H)

9 (s, 2 M) 3.55 - 3.67
substffutdft 1 obAld tifhindd EbmpRylad® (o0 2 F) 3 55 § 2 Am
TableZ: @(&\hﬁ@le‘?ﬂ‘b 2 15 - 2.27 (m 1 H) 2 09 (s, 3 H 1.94

w W

vl ha
T o N

Examg% ;2: oduct Qf

- 06 (m 1 _H); I\/R(I\/I+I—h+— i
E—M—m%l@-‘ e dr o Beegting 4brrolwi@£%—
- CORINOUD ~
1% VO
or g rﬁB‘&%{R
subst jshUr]

QCe
'O -5- 1(d =8 SHZ H) 6 541d,
10 lg 4-prone " %Loleﬁ 449 =5 76 Hz,
, 44 dijF.QRDbENZeEne. q % &?7
35 el ns B B 6. SL kot A58 81 Th 21 (g Ao
3.47- 3.62 ﬂlﬂﬁnlei phimi3). 33 -339{’14 zrﬁ ) 02 (m,
(M 1 H |2.6822m88 (jmuR286 3 ( 1515) 3382. 67
(m |2 H 236{(s, 3 H 2.12 - 2. 2?759((ﬁi13£l),b~l)sz(l,.393,z.092_. 09
. VS| (MrH) 4= 228. - 100 MB (R0DH), 180990 (m, 1 H),
PCT USZOO7/032329 Bxanpl e 69 1-19(&1=7-45H2,3H),; M3
1-{4-[(3aR 6aR) - 5- net hyl hexahydr@hy.rp138{ 3 _4-bl pyrrol -

t g 1 B5fe2

1(2 I yll phenyl}nethanam ne The product of Exanple
68 (676 ng, 3.0 nmmole) in 50 nL of 20% anmonia 5 in
nmet hanol was stirred in the presence of 6.8 g
Raney- Ni ckel under an atnosphere of hydrogen at 60
psi at roomtenperature for 4_hours. Catal yst was
removed by filtration EXRBWh/EELI TE(r) and the
2-(5-{4L 3SR 6B RS A RRHVIRL Soh RS rrol SR BRI 324 - 9I]pﬁré?’ﬁtl}ovndln~

resurtTmg ol Was purtiried by fiasti chronat ograp
(eluting wth a r@3-xiipyrielagin-S3%Hasiec net hanol in
di chl oronet hane) to provide the titled 10 conmpound. 1H
NVR (CDCl 3) 6 ppm7 17 (d, J=8.82 Hz, 2 H) 6.55 (d,
J=8.48 Hz, 2 H) 4.074 Foa 1 H 3.77
(s,2H)3.45-3.59(m 1%‘%@%*3’28(m 1 H 2.88 -

tert3B 01 (3aR.BaR)-12(4eromaphenyhinegaiidrap\isolo[324-6pyrrale-B (H)-
2.34 (s, 3 H 2.08 - 2.2 1 H 1.86 - 2.05 (m 1
H; M5 (MH) += 232, 15—%39&14324@70 3- 4- 3aR 6aR
- RerBURY [ Dex SR RIHRXah 9l @pFriidps, ﬂftﬂbyﬂfol%Hé “ H) carboxylate 1,

ARL benzyl }am no) benzonitrile produc

1.5 95@0(mmowg1 Aodibramahenzgne @%Qo%&%ﬁmﬂi) ﬁdz(dé)e()n(ﬂ? mg, 0.3
mmol), BINAP (375 mg, 0.6 mmol) and sodium fert-butoxide (1.93 g, 20.0 mmol)

were placed in glass microwave tubes and then purged three times with N, gas,

followed by the addition of toluene (45 mL). The mixture was heated to 140 °C for
15 minutes in a microwave reactor. The mixture was then cooled to room
temperature, was filtered, and the crude mixture was purified via chromatography
(SiO,, 0-25% ethyl acetate : hexanes) to provide the title compound. "H NMR
(300 MHz, CDCl3): 6 = 7.30 ppm {m, 2H), 7.39 (m, 2H), 4 11 (m, 1H), 3.57 (m
3H), 3.31 {m, 3H), 2.99 (m, 1H), 2.15 (m, 1H), 1.92 (m, 1H), 1.43 (s, 9H). MS
(ESI, M +1). 310.9.
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20 ny, 0.258 mmol e),

tris(di benzylideneacetone)di palladium (16 ng, 0.017
WOl 290990 PCT/US2007/062329

racem c- 2, 2' - bi s(di phenyl phosphi no) -1, 1' - bi napht hyl

(21 nmg, 0.034 mmle) and cesium carbonate (85 ng,

0.26 mmole) were dissolved in 1 m of tol uene and

heated at 100 C under Exaninie 728 hours ~The nixture was

05’@%(%&&%?(%6%?@{ b& Hl{m sulfate flltered
concentrat ed under reduced pressure and purified

bromephan oL SKSPYEDLY P Mol Sl kool BB gm0t mmol)

in CH?@&_E%@%{)J__)_ aﬂlﬁ W 5 (,_2)8“ %(% %}%%é]%ﬁi% ﬁh@urﬁﬂéﬁ@ﬁowed to

stir fot &,hrd =§h8%dant@ widre 7erdBved Gn8dr 'szu@n Id)'\dlhéaﬁemdﬂe 22s
takeng;g]azin_lMg?)yg(%}ZﬁnLi? Sg\@(gint]zy tjlj@}_%gd(s itign pg o1 eh%%e?ﬁ?%’q%‘S%L
40 mr?b@%m%%\la%ﬁ;?ﬁz(@g‘g n%g,"‘)%?}[@@\g?),oé’h@r?%@ r(ef\nNEQi sﬁrré@ a’t 23°C

for 102?1@4’3(mnclanlﬂ)atedvﬁ;n(qm+rld):lwsed S%sute)anmamﬁu@w@@ssolved

in CHe Ak Peshar seaeatainiit BRISI2pS S04k Bane (1 X 30

mL), 24 bHBs dvaPRUES W, il Ry %%ﬂbé@t@afehalnd@rfré&!c%@i pressure.
reagents were substituted to obtain the title

The %mmpmmt Midbrewss pExiiagivia vllrom@tﬁgmhm(gm,@ 10% MeOH

S L S

W-zglaw\d?(rﬁ% %)oégﬁpmﬂ% slasgﬁw 124) ﬁw@r(m eirg)8§94 (m, 1H),

267@881%)1@@@19% 1h3R 4 )oZI‘t%(rs.zﬂﬁl‘masﬂm,M AW SiM
1 5876Hz chl oro-5- pytr010[3,4- 2 H), 4.05 - 4.15
) | H, 3.67 ethydpyrirnid b]pynol-1(2H)- 3 85 (m
1H, 341- 3.65(m 2 H, ine yl]benzyl)pyrim 113
- 3.29 (m I H, 2.87 - 3.02 (m din-2-amne | H),
2.61 - 2.73 (m | H), hamwleTC

338. 5 Exanpl e 72h\2drbﬁvfré}0|f33a‘)]ﬂﬁmﬂe-5 Met h Ihexah dro

52%&’5}%&@{ rﬁ?ﬁ%‘pgmeraﬂkS metﬂyioctahydropyrrolo[B 4-ppyrrole (1.0
g, 3.6 mmol), bis(pinacolato)diboron (4,4,4'.4',5,5,5",5-octamethyl-2,2'-bi(1,3,2-
dioxaborolane, (1.0 g, 3.9 mmol), Pd(dppf)Cly CH,Cl, (100 mg, 0.12 mmol) and
KOAc (1150 mg, 11.7 mmol) were placed in a sealed microwave reaction tube,
and purged three times with N, gas. Dioxane (20 mL) was added, and the mixture
was heated at 150 °C for 15 minutes. After cooling down to 23 °C, the mixture
was filtered, and solvent was removed under reduced pressure. The mixture was
then purified via chromatography (SiO;, 10-60% ethyl acetate in hexanes) to
provide the fitle compound. "H NMR (300 MHz, CDCl3): & = 7.67 ppm (m, 2H),
6.54 (m, 2H), 4.21 (m, 1H), 3.52 (m, 1H), 3.33 (m, 1H), 2.97 (m, 1H), 2.67 (m, 2H),
2.57 (m, 2H), 2.34 (br, 3H), 2.15 (m, 1H), 1.95 (m, 1H), 1.32 (s, 12H). MS (ESI|, M
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Exanple 72A tert-Butyl (3aR 6aR)J 4-brono hen
| ) hexahydr opyrrol ol 3, 4-bl pyrrole-5(1 H)- carboxyl ate
W@ 2000/80099But y| PCT/US2007/062329
(3aR, 6aR) - hexahydr opyrrol o[ 3, 4-b] pyrr ol e-5(1H) - car boxy
+1): 3tggt1e (1, 1.5 g, 7..0 mmol), 1, 4-di bronobenzene (2.8 g,
0.4 mol ), Pd2(dba)3 (275 ng, 03 mmol), BINAP (375
rrg 0.6 mMmvl) and sodiumtert-butoxide (1.93 g, 20,0
mml) were placed ingglass. Frey owave tubes and then
purged three tinmes w . followed by the
2-(5-Ruabandpyvoidire -yl plyridazn{33HHone difte 2ni6xb noneopyaisirhdaf yedrid azin-
140 C for 20 15 mnutes in . a mcrowave reactor. The
m xture was then cool eﬂé&@@@m tenperature, was

C%'ﬁa%%ﬁrnoﬁﬁctabbjnsg?wﬁ’%ﬁb tE@duﬁf&g@ ddihed 1w'@42mmot)

mat ogr aphy ‘02, 0-25%eth ate . héxanes)
copper@auvderi(8e0 nkg 3.1 mhreob) emodtuieD: (11|—29ng9 :B(Bmﬂr)i)sz(e placed in

a sea @Gmggrg\yay%tu be3 W%p%ﬁ n% mrg%gﬂneszwgé 'ﬁ%ﬁa’@l 'f{?_BO tg\g}ha
addltséﬁbf %ga“ﬂmeif@?ﬂl(mhé rhikturd whs iSate@ith 12082 4 Ridrowive
102 WO 2007/ 100990 PCT/ US2007/ 062329

react anﬂﬂ eningigs3zaipesawiue was gposentrad undsr reduseddyessire

aﬁem%rg I, o}g%’cﬁjgd\{vg% Ee{!g%lne&p :kF\OCg‘zéP I\Hébﬂf‘ fiﬂfered and concentrated

underh@@]ﬁ@@dﬁ @Peéls)lf’@xﬁlimgié@tﬂ)&)’ ﬁfﬂbt& ﬁraém]rlmdl\m ehr@hiatogmwfhy
boxyl at e
(SIOZaﬂOzBéJ“@e\m a&&&&a “Tlf"ﬁx%fs%m_? P&h\ddff' H&e ml&fsawowag

2-(5- B S g PRk 3fa e A OR ARioTNE T Gl Bk 72
pprn (o), 119}, I?o%ednbw; WEG@(iﬂltlbt)l o= Bt ey 1), 09y (tel (Y%= 8.4,
mL and. NaBH3CN 15.. 1 mmol ). The

3.7 Hat M0 O ok Btk Bz Ho WG (1, Wo Hoaba .

2 -SERRETLAR I Reab T, R BB SR S o
ppm (‘(31 Uh= Mtﬁf 1!11’) X @(dﬂ—)l By, 67 H, XH$07 gm@m Aad mri, ECHZ
and concent rated under reduced

1H), %Eaééwe 8 4ﬂ"¥e 1H)u689dﬂ6déc18 fhi kddura Wak 7R (dd. dF §i%a 1.7
Hz 1951'% E%grﬁp{% ?%%2 0-10% MeOH in CH2CI2) to
1Yo i

et‘ne e conmpound. 1H NWR (300 MHz, CDC13); 6
28 15 ppm(m 2H), 6,44 (m 2H), 4.05 (m 1 H),

= 7

3. 45 1 319 1 1 2.67

1 H),(rznsz (H)m 3H) (?@@ﬂ%&@égg .(2m16 :? 1 H), 1(315
2-(5(@ _%%M@aﬁ&wﬁﬁ%% 4 %thﬁi?%%%%-

tetranetn
3- di oxabor ol an- 2din- Z-NHBMNG&mm—é’r(ZH) one

(G BB Bt U Ry et ermelnyd Sl KgRRrBIR ol of 3
yl)pherfyt BB R {@cCpyriol8]3,4-blpyrrole (50 mg, 0.15 mmol), 2-(5-bromopyridin-
2-yl)pyridazin-3(2H)-one (42 mg, 0.17 mmol), Pd(PPh3),Cl> (11 mg, 0.01 mmol),
2-(dicyclohexylphosphino)biphenyl (5.6 mg, 0.016 mmol} and NayCO; (1M, 226
ul.) were placed in a microwave tube, purged with Ny and a mixture of solvents
(EtOH:dioxane = 1:1, 1 mlL.) was added. The mixture was heatedto 140 °Cin a

microwave reactor for 15 minutes, cooled to ambient temperature, was filtered,

and concentrated under reduced pressure. The residue was purified via
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g, 16 mmol ), bis(pinacol ato)di boron
(4,4,4" ,4",5,5/5,5" -octanethyl -2,2'-bi (1, 3, 2-
walk@gawsol ane, (1,.0 g, 3,9 mmol), Pd(dppf) CI2CTZHRIBN2062329
(100 ng, 0.12 nmol) and 25 KOAc (1150 ng, 11.7 mmol)
1
chron\’ﬁé%agtlh?ﬁggéz {@)I ﬁ%‘iﬁ%é@ﬂi |?'\’vl'2(§ltlg@@)’% %@g%ﬁg P8 tﬁi%%m&ﬂﬁhd H
NMR &HM}EMH@I@I?@I@E o 8|t82 ppmv@ﬂthe&Béﬂiz aftH)lQ(B&?(nh,oZH)lg 73 (d J
After coglin

= 8.2 it 8 b 524 2401 05t Beiad o v BT il 7o =

e r
Hz, 1H?1r%f)§r§t(ogra h @‘?éhg 1?1)"‘%%80/0 et QSdgﬁg%Pé ?nBTh xa%lg
2.59 (6(r3BHDY, Q\/&Sﬂ&nlﬁé ), t4.0% encéw'poMﬁj(ESIHMNWR) (FBR .Mz,
CDCI):6—767ppm(m 2H), 6.54 (m 2H), 421(m
1H, 352 (m 1H, 3,33(m 1H, 297 (m 1H,
2.67 (m 2H), 2.57 (m 2H), 2.34 (br, 3H), 2.15 (m 1
H, .95 (m 1 H, 1.32 (s, 12H. M5 (ESI, M -103 WD
2007/ 100990 PCT/ USZOO?M,H) 329.1. Exanple 72D

4 Egﬂghenyl}gynd;n

3 Pyrldazmone (3va||jfg,;ﬂd.’g,zﬂq gmp{))gneﬁ 5- d| br om)pyrl d| ne
I’Q% 4.2 mol) copper powder (200 ng
aiﬁbe e \gas preparad ACCHsiRg 1 T&@eﬁ@fsﬁdurﬁ %%S&rlsad in

e 2L ol 2L RGN B i 2

brom@ib\)ﬂdﬁﬂu% Wnﬂ@@h‘é@ﬁ?ﬂ 011%0 'S NWI?Q((BIGJ@: Wm@@ka) rseadtor ppm
m nut es xture was concentrated under

{d, Jf@@ﬁjb@&bﬂ % 821(dd, AF b V@]?Chhz th8, ¥ &4 Gedhad - fhicer’ T8

/
e, 1] 250 JETS, 3 ke ), A G erb s e o .
2H), @BBQIWH(BQT am/(m (ﬁﬂptahm?“‘w% est’rfy(mamaoaﬁas im, 2H), 2.70 (m,
rOVI e e |
2H), Da¢ 20BN bisDy 2z, W2 P imeyih B IRST M 1) AR
(300 Mz, CDC13): S = 872 15 ppm (s(br), 1 H, 7,99

(m 2H), 7.68 (d(br), J=8.4H, 1H, 7.29 (dd (br),
J =84 3.7H, 1H, 7.07 (dd, J =9.5 1.7 Hz, 1

H. M5 (ESI, M+1): 25; 8.
2- (6- Bronopyri di n- 3-yl 4n-3(2|—|)-one. 1H NMR
DL I8

2-(5(% @% ol ﬂHB_I’l%ﬂ%r\j%._

69 fﬁgzgﬁ;ﬂ&wd&in-@{213)') ore 29’ (dd, J =

Hz, 1 H, 7.
8.4, 3..4 Hz, 1 H), 7.06 (dd, J = 8.5, 1.7 20 Hz, 1
H) . I\/IS(EI M +1): 253.,8. Exanple-72E 15 14-((3a R,

6aS) - 5- M et hyl hexahyOEafaﬁ Y7 4A
roIo[34b] yrrol -1 Hj yI;pFnen ) pyri -
di n-27yl) l=2oW - Met hyl -

yI&%ﬁ@%ﬁ%’ﬁ%&%ﬁcﬁ%gﬁ %ﬂpglaﬁg%ﬁgﬁgﬁﬁﬁge%,@ described in

Exanthld 72mmelbstitdtite 25-aipeybpdidine with 2,5- dibromothlazoie 'H NMR
(300 MHz, CDCla): & = 8.20 ppm (s, 1H), 7.98 (dd, J = 3.7, 1.7 Hz, 1H), 7.30 (dd, J
=0.5,3.7 Hz, 1H), 7.13 (dd, J = 9.5, 1.7 Hz, 1H). MS (ESI, M +1): 259.8.

Example 748
2-(5-(4-((3aR .6aR)-5-Methylhexahydropyrrolof3,4-bipyrrol-1(2H)-yl)phenylthia-
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2-yl)pyridazin-3(2H)-one (42 ng, 0.17 mol),
Pd( PPh3) 2C12 (11 ngy, 0.01 nmol),

wQ2qodireoged ohexyl phosphi no) bi phenyl (5.6 ng, 0.BABUMMOTN62329
and Na2CO3 (1 M 225 L) were placed in a mcrowave
tube, purged w tibl“ﬂ:flﬁgio%zm ggmgg,qg sol vents 30
(Et OH: di oxane = Was added. The m xture was
Bl itle compennd was prepared eveardingiadhemreesdurs described in

Examglar st P g BB SRl B2 R ki 4R driel Wi 245
bromdfizBHP PG S(EAF oK, NIRRT IO 8 - 18 33 3om
(5. THINE OB (s aototichle THH). R (BOBHMES GBELE 0 55 A0 bizgdH),

10 80K iy A By o Bl T P o i

1H), alb%gmhil@ :éﬁgl(nﬂ 2ﬂ81@65](m BH), 2 2 s}brb*)3$26179 g;n gawz 00
m

(m, QiﬂmMssESJs\@ms)(%ﬁm 3H) 2. 23 (m 2H), 2.05 (m 1H).,
MB (ESI, M+1): 374.2. Exanple 73 246444 3aR 6aR
-5-meth I hexah dro rrolo 3 4-b rrol -1
Zkb[yllphenyl}pyridin- 10 3-yl)pyridazin-3(2H -one The
title conpound was prepared according to the procedure
described in Exanple Eéﬁﬂﬁﬁﬁﬁét|tutlng

Fioth ALt

VHz, CDCI&)iph@lﬁﬁkﬂp@ﬂamﬁmvl)@drldm}e-z Eaﬁldﬁﬂnlel H, 8.02
(dd, J =8.8, 2.7 Hz, 1 H), 7,94 (m 3H), 7.73 (d, J =
8.8 15 Hz, 1 H), 7,27 (dd, J = 9,5, 37 Hz, 1 H), 7.08
(dd, J = 9.5, 1.7 Hz, 1 H), 6.65 (m 2H), 4,33 (m 1
H, 3.62 (m 1 H), 3.43 (m 111), 3.15 (m 1 H), 2.83
(m 2H), 2.70(m zmﬁﬂn@&_@(br) 3H) 222(m

0 >

(33@,2@ j~%~%°l’gtiﬂ

r ek o@lh‘&t)df'Eﬁé Ié YQB 0Om 071 mmole), piperazine 200m :
t hi azpl: -yl )py?rl‘bdam n- (2I—I)gone Exarrp)lpp74A ( X

2.33 mcﬂesrtmfdtuanaylmer@ay:e qr»ea@ipa%mm @021g- %982Tﬁ@056r)t {R)-

(+)-2 épggfcf Bg%nmqﬁhcps@?g e{j 1?@%8[) lbhﬁ (ﬁrﬁ%ﬁ‘f&'é)e sodium
tert- b%t&cﬂé I\ﬂzwfggcﬂ i4gi mg?dfe)géhzc%T %ldjfbd)luane Iweae ohiezed ltlrldhll\/ﬂg ina

Emryg pyocqssw;ﬂz Tr% wp% was ;g;@aketgid'leaj.eés Ighe ;gueprqgve ior m"gnutes
L R
extracied withotich®rdmbtivana (4k). Zlﬂhe chnitened otdsirds layedD®ere washed
with brine, dried over sodium sulfate, filtered, and concentrated under reduced
pressure to give the crude product which was purified by column chromatography
(10% methanol and 1% ammonium hydroxide in dichloromethane) to provide the
title compound. 'H NMR (300 MHz, CDCGl3) 8 ppm 6.84 - 6.94 (m, 2 H) 6.53 - 6.60
(m, 2 H)4.00 - 4.07 (m, 1 H) 3.44 - 3.51 (m, 1 H) 3.11 -3.20 (m, 1 H} 2.99 - 3.09
(m, 9 H) 2.88 -2.96 (m, 1 H) 2.68 (dd, J=9.66, 2.54 Hz, 1 H) 2.48 - 2.59 (m, 2 H)
2.31 (s, 3H)2.09-2.19 (m, 1 H) 1.89 (m, 1 H). MS: (M+H)"= 287.
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WO 2007/ 100990 PCT/ US2007/ 062329
zol - 2-yl ) pyridazi n-3(2H)-one The title conpound was
WEe@paswe accordi ng to the procedure descri bedP¢CTUS2007/062329
Exanpl e 72E, substituting
2- (5-bronmopyri di n-2-yl) pyri dazi n-3(2H)-one with 2-(5-
br onot hi azol - 2-yl ) pyridazin-3(2H)-one.. '"H NWR (300
MHz, CDCI3): 8 = 43&1@@1@_@.@1@ 795(dd J =
4. Q, ,
4 1l
(m 2H),
3.05 (m 2
(§b%rp7(?dlm+‘-l)0f Exanwle ) mp), 667 mofqm brmq ESI, M

oo R LR s RSO b i

4 5- ble(di?ihéhﬂlphdspﬁnﬂi)@g%hmetmrttlﬁmee(11550 E@,W}DO@T rAoke3aR,
R) - 5-'Met h en |

ce&um%@@%ﬂ@dﬂéw 0. B 44 riolehapd ATekideteRyERaN averes
|
o 0 e Ey e 7608 (58S o v

macroﬂfa@é&'om?mt)e)s ai R0 20 using the Emrys Cre'ator_ The mlxture was
diutefiyitivaies AREe Sy aR0 Aot P B lEgR . (RIREMEds

orgarﬁmélyﬁ)s RBEL \Zla%e@ﬁmt‘h%m%n%ln@@ [frePs88-nY B@edte NtdrBd dand
Enrys process vi al he Vial was sealed heated in the

conceritatedvander wdutsd mramufs to givelthe apude prasiuchwhish yies purified

by cofglt &ffoseAuaraPrs (e B aehel Aot k)AL pRBfrige i
d;chlcﬁb%‘fﬁé?nel ¥ %rrévMSrti‘?e Was B8hpodRd M HINIIR {3@)0 MH‘ze@D@iﬂrS

sodi um sulfate iltered, and concentr d under

ppm 8 86Uded=2. ﬁs’ﬁdréadrlé) 7&3idv =882 Wz.utie) fr bhi{etst, JrBidh 3/\%553'12

1 H) S8 s S 2 B 55 AR PEREDH ot o B P2 50

(m, fstrlmesﬂ_il tslmgﬁnra@?nﬂsa Iﬂ@%%n Wg%@ z:m@o 48—1}32)(58(3 3

ms ﬁ 4,00 .07

H)ZQ%2£4|—l)m31 1.83- Bﬁk&ﬁﬁl 11HI}I)N§]( +H)3-é3@9(m 1 H
2,99 - 3.09 30 (m 9H 2.88 - 2.96 (m 1 H 2.68 (dd,
J=9.66, 2.54 Hz, 1 H 2.48 - 2.59 (m 2 H 2.31 (s, 3
H 2.09 - 2219 (m 1 H 1.89 (m 1 H.. M (MH) +=
287. -106 WD 2007/ 100990 PCT/ US2007/ 062329 Exanpl e
758 5-(4-(4- f 3aR 6aR=X8MAe K6 hexah dro rrolo 3 4-b

5- br ono- 2- methvlcctahvdmpvrroiofs 4- b Dvrrote

The title compound was prepared according to the procedure described in
Example 7D, substituting the product of Example 41A for the product of Example
7C and substituting 2-methoxy-pyrimidine-5-boronic acid for 4-
cyanophenylboronic acid. 'H NMR (500 MHz, CDCls) & ppm 8.76 (s, 2 H) 7.66 (d,
J=8.54 Hz, 2 H) 7.53 (dd, J=11.75, 8.70 Hz, 4 H) 6.67 (d, J=8.85 Hz, 2 H) 4.13 -
4.22 (m, 1 H)4.07 (s, 3 H) 3.53-3.61 (m, 1H)3.26 - 3.35 (m, 1 H) 2.91 - 3.03 (m,
1H)2.71-2.77 (m, 1 H)2.48-2.67 (m,3H)2.33 (5,3 H)2.13-225(m, 1 h)
1.90 - 2.01 (m, 1 H). MS: (M+H)"= 387.

-107-



15

20

25

30

cyanopyridine (74.8 ng, 0.41 mole), palladium acetate

(2.5 ng, 0,011 mmole), 4,5-bis(diphenyl
WQEb@3ptnm) - 9, 9- di net hyl xant hene (19.0 ng, 0. 0BFI/US2007/062329

nmol e), cesium carbonate (142.1 ny, 0.44 mole) and 3

m of tetrahydrofuran were mixed under N2 in a Enrys

process vial. The vial was sealed and heated in the 1lo

m crowave for 2 hours at 120 C using the Enrys

Creator., The m xture S iLuted with water and

extracted with dichl or%g%mﬁéief(m_). The conbi ned
5-{4"DEGRG ml-wﬁéﬁlm@xahmgeﬂom,hntﬂbvnair1(@H)am-o,veb;phenyz-as.-

sodiumsulfate, filtered, and concentrated under

reduced pressure tiipyliginetheaonielepr oduct whi ch was

DS AT B R LRl

Exan@!@vlgsﬂg% tbétguﬂiriJg izrx@?;?@lt‘il'zp@ttt!ifcﬁxali;big?l\f%ﬂ( B:@ghaé/lﬂz%dﬁmf Iii)(a&ap!e
m o. =Z. , , ) =0. Y g ).
7C angi_p q@qtiggin(gjégc},ﬁ@ﬁ-tq@gmﬁy]ym;3,%dl@éaﬂ%o[_anegggplﬁwn@%e

or - Srlngly G g8 005 o U8 500 o it 2 1

Hz, 1) £2086dd, 289 (IR9HAN RBB.765(d, 3=7 B 12,06H) 78847 (/% (m, 2

1 1,83 - 2.01 (m_1 H, : *= 389. I
H) 7.9 5% (o H7 57 < TisBrign 1) Bish 8 86 Hzi2 £ 4ol 278,23
lvedy.y., | hyl I Qla@r 0 Hh
(m, 3 0t B S e B 823 o
2.69 d2Fer(nhedH) B.48Ex26[3 (n, BOH) B133ssi B )i A3t e2plrodiidt) 01 -
Exappl e 41A for the product of Exanple 7C and
2.03 @'ﬁ'bgpﬁ)'t uti ng 2-met hoxy-pyrim di ne-5-boronic acid for
4- cyanophenyl boronic acid,, 1H NWR (500 WMHz, CDCI3) 3
ppm 8.76 (s, 2 H 7.66 (d, J=8.54 Hz, 2 H) 7.53 (dd,
J=11.75, 8.70 Hz, 4 H 6.67 (d, J=8.85 Hz, 2 H 4.13
30 4.22 (m 1 H 4.07 83 3.53 - 3.61 (m | H
3.26 - 335 (m 1 H) 2.6¢MBL48 (y 1 H 2.71 - 2.77

15118 '.neExarrpI e 77 5-

4' - R 6aR - 5- h | . - Moo

< oo AT R R AR St frbettipladken

Exantpilé e BC aupstitnghy\esmethgpa)-meidazitiong foo 3{2ie)-pyrataetone.
escribed in Exampl e 7D, substlltutl ng the grodugt of

"H NIERaM#H0MUZACIHS 3 ) hepipr b8 ¢d. 51,@%%@) % 894Hq/=8.59 Hz, 2

)7 TG SR L e gl PR BT HLG 06 (0 4B g e 2 10 413
- 4,2ﬂ(ﬁygm\3§1§0ylsb@1 ani ¢ @25 - 3BINWR ( 50Q.8842 3.000@1,3) HH 2.69 -

d, J=2.14 Hz, 1 8. 03 , J=8.0 2.
277 B b 59 26 . 300 240 s 3 ) Pyoniee s 1) 2135 426 (5, TH)
1.89-2.01 (m, 1 H). MS: (M+H)*= 387.

Example 79
(3aR,6aR)-5-methyl-1-[4'-(1-methyl-1H-pyrazol-4-vi)-1, {'-biphenyl-4-
viloctahydropyrrolo[3,4-blpyrrole

The title compound was prepared according to the procedure described in
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H 7.59 - 7.67 (m 2 H 7.52 - 7.58 (m 2 H) 6,67 (d,
J=8.85 Hz, 2 H 4.12 - 4.23 (m 3.05 Hz, 1 H 3.53 -
W@2®2/160990 1 H) 3.26 - 3.35 (m 1 H 2.92 - 3. 0BCT/B$2007/062329

2.69 - 2,78 (m 1 H 2.48 - 2,67 (m 3 H 2.33 (s,
Examéer) Dzsﬂ&tﬁut%#qéﬁe(ﬁbd&cﬂ‘(‘)f Exadple 421 Ap%r foddct of E§ample
le 78 - RD ﬁ hexah

7C and'mhstlBJthtﬂ +neshylid-phd 5, 5- teﬁamethvbﬁ rfea daomborolanQ yi) -

20.The t
pyrazblear drovgnoBheRabpRgiR e HISMFT bR i BhbrERht e
(s, 1 ﬁvb%@ (%ut; 'rggr 5 metdyy | m3£§‘> 6953& daz e ba) 411 - 421 (m,
azi none. CcDE13 ppm
1 H) 379513 (@H):a;ao 53.64z(m, A H) 3723493@@ (n3, ‘8H5Q aqz- 395 Py, 1 H)

1
269 17 i 19T 40 -2 9 (3 1233 Ga3 P T P B 6 “’r@%%é
2.02 (1 ﬂi)].l‘ﬁﬂslaﬁé-H)‘S:%Q(m 1H 2.89 - 3.0l (m 1H 269
5 2.77 H 2,50 - 2.68 (m 3 H 2,40 (s, 3 H)
2.32 (s, 3 H 2.11 - 226 (m 1 H 1,89 - 2,01 (m 1
H. Ms. (MtH)'= 387, Exanple 79 30 | 3aR, 6aR -5-neth
l-1- 4" - 1-nethyl-1 Hpyrazol-4- |1) 1,1 -biphenyl -4-
| octahdro rrola 3 4-bEks®ipte 8be title conpound was

pr epar ed, accorgl ng tot he pfoed‘ﬂ{e ; h%%c\j/l I4nv¥1 5- 108

substltutlng Al oA for the
product of ' a[e
1Thvettithe | cofafaling, ﬁa&pt@arammw&ng 31 Q}eoproxaﬂimalmfﬂeg in

Exarr@%%gwggs@%%gg hfegtgr éw%o%{‘rﬁ{%f? }4; 1@@ %cﬂlci oﬁ,‘ixample
7C and él?osntdnr@g3 stamﬁetw 46&465: SgSitetﬁaTﬁel%%l_ iz, 2%.di§1b6rc94|é_|r)1 2-y1)-
1H- pﬁaiﬁle f084-?.ﬁa(mphénw{)or@naﬂaesd3 ﬂB\IMﬁh(BﬂOI—HﬂHz CDCl3} 6 ppm

759 3382121715%{':},4435;% (0 25565 P8,2 T 730 k9. 5014 Bigy ByiLs 66 (c,
J=8. 8%5192: 2 Pi) Exﬁﬂph%%% 31&132]@633 @GZA(m BHP3%i4 e Bel(ml 1HH) 2.88
- 3. omhym&myaf@m rth)[ZC:‘f’le- Blﬁ@(m ¢} B) 23%e(st Pte2.10 - 2.25

[ to the procedure
““'1%§gggﬁbgﬁ&? zﬂppggf@f g?gtuting the product of
Exanpl e 41A for the product of Exanple 15 7C and
substituting 3,5-dinethyl-4-(4,4,5,5-tetra nethyl -
1, 3, 2-di oxaborol an-2-yl)- 1 H pyrazole for
4- cyanophenyl boroni c a &g [ 5 MR (300 MHz, CDC13) S

ppm 7.59 (d, J=8.14 HE 52 (d, J=8.82 Hz, 2 H)
(3aR.B88R(4- MFﬂﬁ—b@rdib&-4%ll)‘&pf&arﬁﬁ4(\ﬂ)-5 methyloctahydropyrrolo[3,4-
blpyrrole
Example 81A

{3aR,BaR)-5-methyl-1-(4'-{1-trityl-1H-pyrazol-4-yhbiphenyl-4-
vhoctahydropyrrolo]3.4-blpyrrole

The title compound was prepared according to the procedure described in

Example 7D, substituting the product of Example 41A for the product of Example
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J=8.82 Hz, 2 H 4.11 - 4.23 (m 1 H 3.51 - 3,62 (m 1
H 3..24 - 3.36 (m 1 H 2.8 - 3.04 (m 1H 2,70 -
WQ@2009/10990 1 H) 2.49 - 2.66 (m 3 H 2.33 (s, 9P¢H/UR00D062329
- 2.2520 (m 1 H 1,90 - 2.03 (m 1 H.. M. (MH)+=

7C ar%’*{:bst;ﬁnﬁ«@m 1 81 éff@t%rﬁéﬁ)wﬁ g, é-dl&ﬁaborotan -2-y1)-1-trityl-1H-
H pyrazo ") bi' phenyl 4-yl ) - oy

pyrazol:edbydrmopbbnjiﬁo@m@é&b r WMWHZB@EC[S) & ppm 7.96

(. 1 oA CB 3. ﬁé?“%oz&%m@w &0 o35 ulm BT TRk o 1

6.64 @' ykg, g;;waﬁ R edrgeuy dgeg (e 1 h%msacs@@r(m 1
escri substltutln the product of
H) 2. QElxaihﬁBe(MﬂAHﬂ arﬁﬁ h2. 7|8r (otiuicH) 8f51Ex&@§l a3 mgﬁ Aids, 3 H) 2.12

9 ) / 2 d substituting
“‘224 &'%%OT ﬁr 2&63 gf@%’. roIan-2-yI)-1-trit
1 H pyrazole for 4- cyanophenyl boronic acid, 1H NWR
(300 MHz, CDCl13) 8 ppm 7,96 (s, | H 7.63 (s, 1 H)
7.42 - 7"54 (m 6 H 7.29 - 737 (m 9 H 7.17 - 7.24
(m 6 H 6,64 (d, Jz%&%@l—b 4,11 - 4.23 (m |
H 3,49 - 3.61 (m 1 . 35 (m 1 5H 291 -
(333% @§R( m(41( - pﬂr&@l 4- Db Hanyl-2--52n&thylocta @ rdparr@old)4-

3 H) 2,24 (m-TH 1.92- 201 (m |
H) I\/IS (M+I—I)+_ 586 Ex&Relg1 B 10 3aR 6aR -1-(4' - (|
|
5qbat f Heglagintyng 0 Py hedhmgei s o

formicraidelpr wWamuss.i Threeohixtintenwas cbnoéntrated o dnawse dnsk the residue

was QIgsalearbin 1% e denpl Bt ORI hene an Sired Wit s3llfatel”
sodlugd GlRLASSHERS. h@W% IQP&s%éﬁer%am{eﬂ St Wedd RboLB 188 W

I car bonat e. ers were separated and the aqueous
extraﬁa;ﬂemth/\/a\shlowmeﬁaﬁr@ol(zoﬁ)t H hei ecinloinedergeitie lqyexy wergklisied

over GV s Tefe g1 eh, ool Bt ufter iBked Pltiilley he

resididé Q%%%Lﬁ‘rﬂeﬁﬂﬁl cdl@ﬁthommgﬁdph? tegrdvidectleutie compound 'H
chr omat ogr aphy rovide the title conpound.

NMR (300 Mitiz, C@DGM pmn g8 (B, 88H| 472 Wﬁmﬁ H) Gﬁéz(d( dr8@1

o 3 G g e b 4 B AT

(m, 1(m2i1f)|)2§2"im 124282256012 8o th, 2&5)1234236‘1%8?133 21)12 MM H)
- m
1.90 MB:O5( (uhH) MEs(Mzsi)a%&@l e 82 3-methyl-1 -4'- 3aR 6aR

-5-meth | hexah dro rrolo 3 4-b rrol-12 2H- | -1 1'-
bi phen 1-4- 1 ridin-2 1 H-one

Example 82
3-methyl-1-{4'-[(3aR,6aR)-5-methylhexahydropyrrolo[3,4-blpyrrol-1(2H}-vi]-1.1"-
biphenyl-4-yiipyridin-2(1H)-one

The title compound was prepared according to the procedure described in
Example 41B, substituting 3-methylpyridin-2(1H)-one for 3(2H)-pyridazinone. "H
NMR (500 MHz, CDCl3) § ppm 7.62 (d, J=8.54 Hz, 2 H) 7.49 (d, J=8.85 Hz, 2 H)
7.39 (d, J=8.54 Hz, 2 H) 7.26 - 7.29 (m, 2 H) 6.65 (d, J=8.85 Hz, 2 H) 6.14 - 6.20
(m, 1H)4.13-4.20 (m, 1 H)3.563-3.60 (m, 1 H) 3.26 - 3.34 (m, 1 H) 2.90 - 3.03
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The title conpound was prepared according to the
procedure described in Exanple 41B, substituting

wW@200etbngbpyri di n- 2( 1H) - one for 3(2H) - pyri dazi nRCEUS20B7/062329
30 NWR (500 MHz, CDC13) 8 ppm 7.62 (d, J=8.54 Hz, 2 H)

(m, 1 Zl)/k97r§ dp. 74?@1 %Hglzz 50’- t|)867 n$93 Hqiz Sng @4—1)& 2(st5 F?

2.20 ( (nm Iﬂ) m)914—a§1 rm‘izld) (N‘HS ﬂvhhbi *3?%5 3, 60 (m 1 H)
3.26 - 3,34 (m 1 H 2,90 - 3,.03 -110 WO 2007/ 100990
PCT/ US2007/ 062329 (m 1 H 2.70 - 2.76 (m 1 H 2.50
- 2.66 (m 3 H) 2,33(s 3H 2.20 (s, 3 H 2. 14 -
2.20(m 1 H 1.91 - 2,01 (m_1H. M5 (MH += 386. 5
Exanpl e 83 5- mat hyl -1 _E_&_._D.@@%R 5-neth | hexah dro

was pr epar ed acmphdnvlgﬂl-t/l@p\tritbnm(ﬂﬁ)aduee descrl bed in

fwe@'tigrqﬁrlrm%ﬁn%ﬁ?%é%i}érg e e S e
Exan@?ﬁ‘{%%ﬁﬁ%ﬁt&tg\gﬁ%t%y@dﬁh (I&iz%n\%ﬁfgr %qﬁi)g%/rld%zw%n@ 'H
NMR ItBO(YN&JEz (CSDCIg) prm 652((«11 J=8:50, 198, Hbl) 7248Hd, 4=8469 Hz, 2H)

2
7.38 (T 4=B49, 20731 051 S 20, A48 He 25 8 (& My Beid s
3 5 6 1.1
8 Ay 2Ry gt T4 Py P 1T 60T 300 330 B 1 2.2
- 3.036(met HYD-70 4877 ((BaRHB AR+ 52188t (m, 3 H) 2.33 (s, 3 H) 2.15 - 2.26

(m, 1 %ﬂ%iﬂigrﬁﬂ%;ﬂ“ﬁég”fﬁ”gl(w*io“ﬂgné&'ggwmléﬂﬁll tl e conpound

was prepared according to the procedure described in
Exanpl e 41 B, substituting 6-nethyl pyridin-2(1 H)-one
for 3(2H)-pyridazinone. 1H NWR (400 WMHz, CDC1l3) 6 ppm
7.67 (d,.1=2.76 Hz, 2 a 82 7.57 (m 4 H 7,25 -
734(m2H)720(d 1 H 6.63 - 6.69 (m

6-matH- 1441 R3aRB D)% MethyHbxa cﬁe 8o AolH(2B)-2B- T 1'-
'“3'%%—? 270 - 2.78 (m 1

: m
H 25 2.48 - 2,9@&@&%}1&9\/%%&(3% -OREeH) 2.12 - 2,25

( @%%ﬁa@éﬁwagg%gg %ECO%II%J’EJ% procElureRscribed in
Exar@ww%uﬁemm bamethy by tigyr2(d H){chiedfob BERH F pyricezifionel - 'H

NMR g0 Wiz 0B 6 5nm S50, Feb 6ach H)SAle 757 (. 4 H) 7.25 -

7.34 (m, 2 H) 7.20 (d, J=8.29 Hz, 1 H) 6.63 - 6.69 (m, 2 H) 4.13 - 4.22 (m, 1 H)

3.50 - 3.62 (m, 1 H) 3.26 - 3.36 (m, 1 H) 2.90 - 3.03 (m, 1 H) 2.70 - 2.78 (m, 1 H)

2.48 - 2.66 (m, 3 H) 2.32 (s, 3 H) 2.12 - 2.25 (m, 1 H) 2.04 (s, 3 H) 1.89 - 2.00 (m,
H), MS: (M+H)"= 386.

Example 85
2-{4'-{(3aR,6aR)-5-ethylhexahydropyrrolo[3,4-blpyrrol-1{2H)-yi]-1,1'-biphenyl-4-
ylipyridazin-3{2H}-one

Example 85A
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(3aR, 6aR)-ethyl 1-(4'-(6-oxopyridazin-1(6H -y,
') bi phenyl -4 yl hexah dro rrolo 3 4-b rrole-5 "1 H
WO c@rheedd at e PCT/US2007/062329

2- (4" - Bronobi phenyl - 4-yl ) pyri dazin-3(2H)-one (1.92 g,
>- 86 0@%?4 daR)-BiH ﬁ‘%ws(-bxc)pm%&ﬁwam yHpfoitbn 4234

-dr metny

blS(deﬂ sntabtyd sarhi o q-5(1 Hi) 5
SRR 'Snevr%%z a&w?cuf’esg”ﬁ% ?%ﬁ&%

pauaoﬁ;rhml) fRXRBYIr1oRYd,'0b 94 %rﬂo?] PYLdifletnyials-

boxyl ate in 10 of THF was added and the
b|s(d3ph&1w@@wq)é@mf@§ﬂat(0 A67@. thed mpol gnd peshin carbonge

| t

(300 B gL R 628 L 5 Il

ethyl ﬁe:éa%sydm@ymﬁo[@a biBfole- S(Wh)ec@@bky!a(er ih ﬁamw\afsmam
an additional 70 0 éhe fi 'ﬁﬁ

adde@waad & BrREER Wﬁsmaf%atg'éﬁ) Qrﬂi‘deé ? §PHPhedne mixture

t d
Tt e e
filtered¥BroGgh,a %" dad df (Beiite@. Ghe Gelitd®H)ad WaS:WE(@edJMSJ ag
aditigaa, 8 i of EEEAG 510 1he fitsls s apsoest &8 pita B8l R, oo
Chrorrzatﬂg?a%ll_'b(e@ gﬂuttﬂb with Ol@)% EtOAc7|n @C‘:Méto?plg@védse 3}97’[@16 181

compauR6. THAME (60 I\ZHZH,CDC?g)%ppmS? 90 (donJ=B.1) 1. Y hid 1,764

(s, 4 5 753 19, S @iz p H z:20 () U= 4 B e T07 o 9585, 1.7
Mz, 1 bpyrrg?@f-g@ﬂ!g ;5552% (Asz«&rﬁﬁrljlﬁasz @WSHz 2 H),

r ol
3.70 +3.84Zm-1 §), 369 el?peﬁgrha bﬂ-bdaéﬁ +£3.6t(mx drip), 8- IBA3ES. (.32

H), 2.8p ok (i H 2 hiieo o8 A 70 1, Syt pbhe

149, 123 Oyéﬁflﬂlza&ﬁ at\/@t‘:‘_@ eh/z ABhgMBHYE ur e was
Hz, g@o | ed dllu?ed vvgth?lSrrLofqvvaHtK)te:r and the pH
was adj ust ed to -10 by the dropw se addition of 20%

(W v) aqueous KOH, . Tﬁgamﬂ |§té§5e was extracted three
times with 25 nL of 5 in CHC13 and the
2-(4CABRRBUR PHé X/ dPoyefato[d14-BIhyenobi (MQ\ﬂMDhém\HMevIMrldazinw

and absorbed on silica gel. The crude naterial was
chr omat ogr aphed, el uti ngiiﬂ_%ﬁh 0- 5% aqueous NH4OH in

T AR BB 4 4 by gt n
mL oft,1: ¥ nfdtuts of AOAG ard 52 M Gduedes HE | Hnd Redded at. 120 °C for 16
nours. g svelegoaPdocETomBtiHe Es sopls e C ittty b of
wate#')agg“thé% was ]a%ﬁtféi‘éd b H)ua b% tﬁé dro;i’w@é éd@itlolﬂ cbf)zo% (&3\/)
aquebls KIDHZ T(ﬂlermgtur&a WS eﬂirme@ mree twaﬂ__szwgh 2*/3 rsL qﬂiﬁ% 17
propamol n'avgl-g&g an?ﬂ ﬂ% com%:nWacts were dried over NaSQ,, filtered,
and absorbed on silica gel. The crude material was chromatographed, eluting
with 0-5% aqueous NH4OH in MeCN/MeOH (9:1), to provide the title compound.
'H NMR (300 MHz, CDCl3) 8 ppm 7.91 (dd, J=3.7, 1.7 Hz, 1 H), 7.64 (s, 4 H), 7.52
(d, J=8.8 Hz, 2 H), 7.21 - 7.27 (m, 1 H), 7.07 (dd, J=9.5, 1.7 Hz, 1 H), 6.65 (d,
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5 Exanple 85C 2-(4'-(f 3aR 6aR -5-eth I hexah tiro

rroln 3 4-b rrol-1 2H - i bi heni-4- 1 ridazin-3 2H
WO 2002/10U980 pr oduct from Exanpl e 85B (0.050 g, OrPdE0S2007/062329

nmol ) and acet al dehyde 10 (10,0 L, 0.140 nmol) were

= ' TON f1 divchizar. yNL S
I8 B R G- 8 T o e 1P E ! PBSm, Y A

1
2.91 -d.22(ws 5 Mo di 1im 2582 (atck blyb o2 dhyeirt He .67 dded g/~ @182 -5

‘ I dd m xture was stirred for 3
Hz, 1 EEEMS@%@W%@%Q%. luted with 20 nL of aqueous
NaHCO3 and extracted three tines with 25 nL of 5%

n- propanol in CHC13 and the conbined 15 extracts were
dri ed over Na2SO4, filtered, and absorbed on silica

el. The crude nmateri-al onmat ogr aphed, elutin

\g/]vith 1% aqueous Nmm%m ?91)p, to provi dg

240 (3 AR lea RO BRI IHbxahdtdYRo(030a- bz ro D) v iptmenyl-4 -

7.91 (d, J=2.0 Hz, 1 H, 7.63 (s, 4 H, 7.50 (d,

J=8.5 Hz, 2 H), 7.2!@&&&&@@82 = €1 H), 7.07 (d,

JT JLOFED ,

(e progor ybpbExathelpese (0897 (40 by oo hepaidefie
(10.0 0., OZIAﬁanmcﬂpﬁer(e;morﬂabiH)ad id 578 (ddjchie®ethan® ebritainiry 3

dropsafsohaang Sijredzatgnbiept ismparature fr 10 sunuies: Spdym
; =y | 5 +

ool dRofdmghis (0 ha. Sl (=3 Al A PRE b as

stirred foyl phSurd- her mixtdre2ias diluted viith B0 rilenf AquebusliNpHCO; and
ri dazin-3 2H - The product fro le 85B (0.033

extragied § Tegdmnambit LogL S be SHIRRanoBN G OB, a0t TeRiNge

extracﬁ@%?@q}ri‘éﬁ‘ dvich AR50 YRRy Shd 6856 @el%n SiicdGell 2the crude
nmo were processed as described in Exanple 85C to

matenal svasdehrohetograpbed pelpting avith 1%l BUeRNRN NHELOAC/MeOH

0.1 T 5 e B sk i G oy 1 .
= 0 h4D7 7 A= , , 1Y - ;
""'":"’“Ozf'.{{i)’sf H§’47§§§??n4 Fﬁ 7F|)j‘k’,0w3!’. %%??é% Erfﬂﬁ%ééglz“é %‘2@/,@)’ ror
(d, J=82 Hz, H)H), 8.654(d, J38®HEMR HS, 4.-111:34%)(12007171)1%@@903”60 (m, 1
1 US2007/.062 2. 63 (t - Jo

). 3397 335 07, (g1 355 1o G ) 2078 400, 4955 2. 1 G 256 -
2.70 %n,@wgnm.sé -@nse?r}m?@ H). 2.QP. £76 (,H) H?,11-,§@—-2.d;2- g, (M), 3.26
S—g, (ESI +) z 41M)§I\/H—? 5 Exanﬁ\ﬂe 87 2-f4" -f 3aR
(s, 1 8aR 0 {FER. 1| Haxdh)dMS (ES|+ re/z487 o)1

2H) -yi | bi phenyl -4-y h 4, 5-di hydropyri dazi n-3(2H -one

Fl ash chromat ographic purification of a 7,38 g sanple

of 2-(4' Example 86

2-{4"-[(3aR .6aR)-5-cyclobutylhexahydropyrrolof3,4-bipyrrol- 1 (2H)}-vi]-1,1'-biphenyl-
4-yl\pyridazin-3(2H)-one

The product from Example 85B (0.033 g, 0.092 mmol), cyclobutanone
(8.00 ul., 0.101 mmol), and sodium triacetoxyborohydride (0.025 g, 0.0.120 mmot)
were processed as described in Example 85C to provide the title compound. "H
NMR (300 MHz, CDCl3) 8 ppm 7.91 (d, J=1.7 Hz, 1 H), 7.63 (s, 4 H), 7.50 (d,
J=8.5 Hz, 2 H), 7.23 (d, J=3.7 Hz, 1 H), 7.07 (d, J=8.8 Hz, 1 H), 6.65 (d, J=8.5 Hz,
2H),4.13-4.24 (m, 1 H), 3.52(q, 1 H), 3.32 (q, J=7.3 Hz, 1 H), 2.74 - 3.04 (m, 3
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10 bronobi phenyl -4-yl) pyridazi n-3(2H)-one (silica gel,
gradient from1l to 3% nethanol in dichioronethane)

W@ r@rded900 ng of 2-(4'-bronobi phenyl -4-yl) - 4PGF/US2007/062329
di hydr opyri dazi n-3(2H)-one.. A small pressure tube

H), 2%% gl' nnep,lfzms (bR SEamet 2 615t W), Dag5 Wil Jeba, ged Ha, tfH), 2.06 -

0
2.23 (m,(14?r~rl?,b’h82rnka~fﬁﬁ1@ﬁy1l H). §18P--41.80dimhydr bphhS - hirdg 3058- o
(M+HRE: 58 ng of 15
3aR, 6aR) - 5- net hyl hexahydr opyrrol o[ 3, 4-b] pyrrol e
di hydrochl ori de, 350 ng of cesium carbonate, 15 ng of

silver triflate, 4.2 of
tris(dibenzyli deneac_etngmwl adium and 7.2 ng of

N 3 s18) ana—Z2" Nl 0 O : .
seal i ng and pur45atihvdrobyridazio(2Heotabe was heat ed at
100 C for 20 hours. Crude product was purified by 20
flash chromat ography (silica gel, gradient 2 to 10%
atHraphie RIRERRICHS a 7V48 §Rarihé ded.(3'C ng of
?ﬁ%@??ﬁr%ﬂn?g rgglhsg pgs a dark yell ogv ol IL,ﬁé Mass(

bromaipipbemydsipiyy rgkezén-8(a-hyenenisilicarge! 2gragismd ifonedttod®% h
methge g BEpITamAT i) idtind PR afepf 2B ol gBhFMI4-v-a.5-

dihydfgRfieaemt §pHIeonpounds of this invention as
hi'stam ne-3 receptor |ligands (H3 receptor |igands

t Assmhal paRisHES tbsteauipReEWHB fiTegBatiasdorali wes %ar)g’ed with

0 B RIS AR TEA 0 g sy oS o
(3aR,BaR)Baeetndyeangdrdpypeio[BERbply rrblediapéuichizside, 350 mg of

~275:598-604 (1995); Journal of Pharnmacol ogy and 30
cesiupGRPPRBIR: 46 MY &F sheidritate. 426M8d89- 1015 (1996): and

oo B kMRS d? PR AEE i
(N,N-diongeiaimino)biftierdi agd 2swhghtobsme. edftenssaling @mddiurgingovith
T LA (R T e
flash gﬁgﬁ%@@ﬁ%ﬂ %gﬁg% %’élég%é&%m alic Tioes arReMAAR S dePloromethane),

enshade et al _, Biochemni cal
whichPyialdedctl ogyofdbe (ile GompaBe- 845 dars vellpay pileMasis.

spect)SyeoRS e FHTRGEE 2 ARSI TE B Ao SHR8EHE o
C6 or 5 HEK293 cells, expressing the rat histam ne H3

receptor, by honogenization on ice in TE buffer (50
mM Tris-HCl b mi ' mM EDTA), 1

o i
J . r . LN,
iy FERERR e Beaty rfies MR ote o BURTRYS
inventientaki Histaatinal éefRPdghnds 49; rcaptarsigahdd), the fEllowing tests
step was repeated, and the resulting pellet was
were cesidgied dsgording to pivassly %ﬁ%ﬁﬁ@?@@sm s1Be¢ Feveprealt

- ' . f e
souri OB O5Tfhe AT 2P (dMop e RERREGSSS A
Experimental Therapeutics, 275:598-604 (1995}, Journal of Pharmacology and
Experimental Therapeutics, 276:1009-1015 (1996), and Biochemical
Pharmacology, 22:3099-3108 (1973)).

The rat H; receptor was cloned and expressed in cells, and competition

binding assays carried out, according to methods previously described (see
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Menbr ane preparations were incubated wth

[3H - N-ac-net hyl histamne (0.5-1..0 nM in the
W@e@3aomveo or absence of increasing concentr atiBEEUSF007/062329

ligands for H3 receptor conpetition binding. The

Esber@f{é@b”@t éI”QHmtal Qﬂshé\@ﬁ@ccﬂ@@)ﬂﬂﬁﬂ eSpifinrentd THat@beutics, vol.

buffer at 25 C and were term nated

313:165¢ 875, :ﬁﬁ)% Exabeeshadmeb@ier&ﬁﬁ:lwn(cgbtf’baqwa@@ggyj@gdztp%
o3-S ¥e rEdoaony™ B PHafardiuerd ReRomi g "

TheraE@bM@é Radl. egigm e-2684, @%5 MesbrirRd Winief prepere fréler®s or
| mer Life Sci ences) or Whatnman GF/B filters foll owed

HEK28% asiis cexpieseing iee Fddistiemine Hﬂrewptpbézycmfaog@*‘b'atﬂ%ﬂn ice

n TE BRHRE (TP SROTG T pAEF SIS R AT o

benzéi*ﬁﬂﬂﬁ,t i2t k@i BbRstintg Be SAYSleubebiin valdiés gind plellpbiatln The
sl opes were determ ned bg HIll transformation of the
4

homoganateanas pentrijigaseat 4P00a &retiniadepyt th&. This step was

oo TSR AL ALY TEIBBE AR o
frozerﬁfaf ImieC @il neetibe. @have dagipssapmambrands WereMhaeed and

out_>500 nM  Preferred conpounds of the invention
deUteﬁéﬂﬁUTE@Lﬁieét ani ne-3 receptors with binding

B RN 0 R PHAD AR ASB bt
(0.5— hDS’GM)‘ﬂrﬂﬁeibré@@r&m o shagrick dfiimteagingfdonpeniratorfa offigands

bout 0.5 nM t bout ddi t t
for HaeoP Py COmAGton B HRRiB M0 BREPAANS WorgndsTosin 2
final JH!L@'H}BQ)@ 0. 850 TR b dfféffatcﬂm?‘a\ﬂﬁ%ﬁrbt@lr nafddl A3 minutes.

s of human di sease aval whi ch denonstrate
Thiopehemidd (30tyMpivas aspddodefiné nonespetifentindingf AH bindiag i ng
human di sease. -115 WO 2007/ 100990 PCT/ US2 /06232& 0
reactions wareieIminates bifitrakian HafERVar LR So BRI MR G- 3%)

presogxﬁfeh S| d‘slflfwg ?b@ﬁ(ﬁﬁ Eirhdr dis QE%‘?{CEEW r%')t/:ﬁtaﬁ ‘13 fbrs

ers o |on Is an in avoi dance
followleeisity imeSHRef abspepwith® B ohicaredd SEybHgreBoend radiolabel

t f Thi d h |
was d}t{a@%fﬁsg.bvéﬁwcf S RllptiohurBasovar afbR qaREitand
compréggi(?r‘?ﬁ esscr | B@gﬁé@@'&ﬁ Pinglé &s ek kur@fnéd‘b? Hill

t he er ature, for

transiexauatibe 0|f me«tmm DIt values wereadetermgymhbspﬂw @heony-ogisoff
‘&5‘?” in, Germany) (2003), 167(4), 363-372; in "Two
equadflel and sel ective noni mi dazole H3 receptor

a@é}%ﬂmﬁé r/ésé%iazé cBRtbodmad 69 2% inventibm démtMstrated

behavi oral and neurophysi ol ogi cal characterization.
bmd!rmﬁfflr@esan the ebowe asgayfraa alputfhanivhioaiket S00onMdnd

Prefefis c?q'n%cgtﬁ na% ofhtﬁé %&ﬁeoﬁ%}]ﬁ%qg%ﬁéﬂeg% rg é&gtg?soﬁlﬁh ibri]nding
afﬂn;ﬂr_@(froﬁ:‘; alibut 08 nR to atihariogotVogiwal [;ré’femimf ¢0mpéwﬁdsﬁﬁﬁhe

239: 11, Neurophysiol ogical Characterization and Br §abd
mvenﬁnpécbqumddmhl%ﬁﬂl%éyei:wwtwﬁhﬁ'fﬁiﬁn%ﬁﬂmﬁ@ﬁ yIpRnot 8.0 nM

to ab8ﬂt 3y bRt ent and Sel ective Hi stam ne H3 Receptor

In addition to the utility of in vitro methods for characterizing the Hs binding
affinity of compounds, there are animal models of human disease available which

demonstrate the utility of compounds of the invention for freating human disease.
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Ant agoni st", Journal of Pharmacol ogy and Experi nent al
Ther apeutics (2005) 313, 15 176-190; in "Effects of
woe@raeone H3 receptor |igands GI-2331 and ci pPORUSHNT/062329
in a repeated acquisition avoi dance response in the

S t t et
SPREGEIEGIIL YU PR Bikabo A oRE gl

hyperéEﬂwfy]cﬁﬂordeF}amb%ttadthwnam dispolgrd ©f attenﬁm ia/@'a irilpiteirg

avoidgiass (st 11 SPRDEEBEER 18 SHRCL PR, e it Spain ot rat pups)
This rHo@& . ei'!sd)TBéEQ aﬂfarr?éinv@ﬂﬂﬂérh‘\@U@PAR (paBpiodRsiddncehe

I nvention are histam ne-3 receptor |1 %ands t hat

responseluinatiel. Tmrmeir@ﬁoiﬁgytmd wiility afﬁm:et 3t has dgeprdapgribed in

e B AR Kt L0 R T

sermbﬂ?)ﬁﬂ vet%)q@ag -Be2r mcﬂmcplﬁoveﬁ@nﬂ%}’edmﬁ demimidazole Hs
oni sts that block the action of

receptasspagrnisistA-vat 1 Ak aagdmdd 7 820: Ihdn ppekehavigal ardsal t s

neurolﬁﬁgﬁigﬁgzﬂrgg rr%méﬁ?‘%ﬁ‘gb rro% (];. QFI)G%%TIE %ﬁla;%%%enyfml&gy

and eﬂ@ewdnbnbaﬂheda?emc%( ZM)GINBOSA), 3-008yidradweart, et al. J. Med.

Chent. gbw)r %éBaR aR) ) FpF ﬁt@yl hgg e?{?rniacplogzcal Properties of ABT-

|
B

Cognm/aﬁzsmtmmz@ of(2 Potent andhalestivepidistaromends Resapiod

Antageith oual o PERaP Ao by A Eapesrihial ThEERRMIES (Hiop) 313,
176- 1'%%) el oOhiBtamhinbe Sfecepthtighitdls &al-283 p@nﬁ@pr@fdm@dm a

to the suspension in dichioronethane drog’
repedten agglmemnntawactwwedggp@mﬁe BUSp SReNtAMe0YS thm@ﬂayﬁaﬁgt

ouo LT 1, Sbhai Sl DEn Sbidh R R R aptatetr

Repradedtisied coripeaidsSaleUdding.in Tﬂns rﬁ@dlelt Wil pva@rdeetcommurtds of
anbi ent tenperatures naturally. Crystallization

the ingpaie aetivunithg neere! ed dosag of Faneing 2bquted PR 1 mfgkg of
nsi on was agitated at anbient tenperatures
bcdyg}éﬁlﬁl ght before the crystals were harvested. 10

Emmi)cﬁ.n ridsfltde 1r[\(e&aoR aaRistamivit-B rédeptahlighraisrthat modulate
rol- 2H - ' '

‘-bi hen | -4- .
funch?p}ofque Bgﬁmm@@ F@Q @ mélt@?ﬂr%,@ﬁ golivify of the receptor. These
1
comp%u{)zéﬁ yﬂdé)g%é;}rﬁfgfg gg%lgﬁsﬁ}‘:lﬁ:’? Ighibl’[ the basaJ act|v1ty of the receptor
or theyi phg el artagdniptsrihdalionk M@E@:ﬁammef r(ezeatq@chmtmg agonists.
suspended in nethanol (4,0 nm.). A solution of 1 M HC
in nmethanol (0.66 nL) was added to the suspension

Preparation of Salts and Polymorphs

Example A
2-14'-[(3aR,6aR)-5-methylhexahvdropyrrolo[3,4-blpyrrol-1(2H)-yl]-1,1'-biphenyl-4-
vllpyridazin-3(2H)-one HCI salt hydrate:;

2-{4'-[(3aR,6aR)-5-Methylhexahydropyrrolo[3,4-b]pyrrol-1(2H)-yl}-1,1'-

biphenyl-4-yl}pyridazin-3(2H)-one (745 mg) was suspended in dichloromethane
-116-
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dropw se. Throughout the process the suspension is
stirred using a magnetic stirrer., Mst of the solid

waele@sobosed | eaving a |ight suspension. Upon soPCT/EHS100T1062329
20 crystallization was observed. The resulting

(2.4 nﬁ“\L}er i %}ﬁbe‘f@%nﬂ%é Aba AL Tt 8BLeC. /e smafian uf ?*i%)l in

t "before the crystals were harvested rrg
methaacm/uxfadsr MBAROHRS pEpaset byimaixiig Aydnt efol H l‘?}CJf('B ¥e@H) with

0.6 maien 168 HOY Pt Wadated Yo Ind b fnich f e Bforhbhane

dropw~ é@WHr@hQiﬁ&t‘th@]plﬁUéééé' thé(s%b?iguélbn Is %t'%ed using a magnetic

stirrers fﬁgp@@éé d:ompl@@milggé{»ig@ gé\% at(oy%aifgf *hq;ﬂ&*w%@ﬁénf%ﬁ
addecﬁ%ﬁﬂ{}é@fge&%%oﬁ@ﬁ’% (ﬁ% %)Iut{«ﬁne\ilvgl%ﬂsiéggn Solq é% én’lﬂueﬂt temperatures

naturdliyc Orestanebiienead iobigenssl duringinghmdling hﬁ’omsm dbe rebelting
suspension_is stirred using a magneti g stlrrer and

suspansipsevas goilatedsitArabiRBHieARPBBIES Syeiggo therdystals
ssolved | eaving a |light suspension when about

were ﬁgweghe?jrd of the HC solution was added. Upon further
addition of the -117 WO 2007/100990 PCT/ US2007/ 062329

HCl solution, crystallizati Cfn was observed.. The
resul ti ng suspensi on wé—%ﬁ—?—ﬁed at arrbl ent

2- {4 [(SaR R ; 2 e

2H- 1 - 1,1'-bi phenyl 4- yl}pyrldazm 3(2H) - one
L-tartrate salt nonohydrate (Form A):

22({4' Bé@%@%&h%&k@wﬂﬁd@hﬁﬂbmﬂm}rﬂﬁ& BHPWW*r-ol
1(2 }-g yl]1-1,1" Dbiphen -yl '} pyridazi n-3(2H)

biphei 4P %Tﬂﬁn(%b* -(R8 (é%@ dead suspengeddn mefbanol (4.0 mL).

Nt e e e
dropvﬂ@é Haﬂ@hbhomewsmﬁﬂhemmenmontlesertﬂe@lmésrig%tr&@nlenc a

wat er bath to about 40 C and nmai ntai ned for
strrery NP4y e BONGhG SO BRLTEN AT IBL BESRRRBIHN. P sopgaton,

oy AL obS e LA ot o B8t amoins

tempderelltl:p*esaivermghﬂmfureaiﬁeycrystaia‘we%havaveetecbat h. Si ngl e
crystals were offered. Exanple E Single crystal of
2-{4' -[(3aR 6aR -5-Meth | hexah ropyrrolof o 3 4-b

rrol-1 2H- 1 - 1,1 -bi bcd- yl}pyridazin 3(2H

)-one L-tartrate salt ADONO rate (Form B :
{4‘&&Mhaawtimnvrro 013 4-blpyrrol-1(2H)- vn 1 1'-biphenyl-4-

hexahydropyrrq . -1 1 -

bi phenyl - 4- yI-5y++48 e(FormA)

was suspended in | L of soI ution m xture, V\,hl ch was

pre ared by m xing 5.0 niL of dichloronethane

2-{4'-[(3aR,6aR)-5-Me hylhexahydropyrrolo[B 4-b]pyrrol- 1(2H) yi] -1, 1
biphenyl-4-yl}pyridazin-3(2H)-one (372 mg) was suspended in dichloromethane
(1.5 mL). The suspension was heated to about 50 °C. A 1 M HCI (1.1 mL) solution
was added to the suspension in dichloromethane dropwise. Throughout the
process the suspension is stirred using a magnetic stirrer and temperature
maintained at about 50 °C. Most of the solid dissolved leaving a light suspension

when about one third of the HCI solution was added. Upon further addition of the
-117-
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5.0 nL of 20% water (in nmethanol).. The suspension was
vortexed and heated to 25 about 48 C yielding a clear
w@ioatudwm The solution was then filtered and RPEEUS2007/062329
supernat ant cool ed to anbi ent tenperatures naturally
HCI s@l‘{tﬁf)ﬁ“ Btalll-ﬁaﬁoﬁ WdsAshsev &t e @sﬁﬂm@%ﬁf {)bh@loﬂ'vﬁéﬁ agitated
were di ssol ved agal n the next day
at ambigsptamspenatures atvetnigigitbaforerive wstata wara/\}aervestﬂded
slowy by progressively Ilowering the tenperature of
the water bath to anbient tenperatures. Single 30
crystals were offered. Eﬁéﬂ_—[%@ F Crystallization of
FormB of L-tartrate salt o 4 [3aR6aR 5- -118V\D
Single orystal @h @9 -FeaR GatinTAbeth athexay elphhd plo] (gH-vi

1, f' D?Dhe[n% 41vlﬁ)'dtada%|n étQILI) rte'L tﬂfrﬂ'a éa% tnorngl%tefte %F@#Fpt A

2 {4 [ (3aR, 6aR) - 5- Met hyl hexahydr opyrrol of 3, 4- b] pyr roI
-1(2 H) -yl 5 b 4-yl d
(At Sar g hlbBa s R bl vaios GAH -1 -

. ' l .

blpheﬁgﬁg{}‘%@% ?gﬂrtqi)eorl?é( t%ggté ﬁhﬂ\i@aﬁsu pendH [HH1 mL of

equi p stlrrlng
solutiom troxturd) veldthiwasmrepated by trixing 3at nd. ohdishlibesmet=ne with

1.5 mEgT Db A (oML Qlas i BipPRnSIongvas vaBore 854 hgpled in 2

shakﬁé;a/atert@éth% 'a%oéf?«lt@’ *8rd inatht¥Asd FhboMsyhradl ehst RrthBe
free base 10 solution, while maintaining the

‘heatetidappboat 4P Cofl helseispergiobawas tétehlftltec&ﬂ dihergater batiowes

umed gt a3 g Sie Bl 308 P Bt hAfupfol B
water&%@l@f“@iﬂ ROcrGstafs warPbferms col | ect ed fromthe reactor
for PXRB e reactor was stirred for another 72

hours, The sI urry was discharged onto a nediumfrit

sintered glass filtrat 'E‘;crén{ éfé‘%el The reactor was 15

rinsed with 20 nL of de= wat er and the rinse
Singlavesystsied 2t -3aR, B41R)-5-Methylh8akhgsroperrelodd 4 -tdpyredl-o@H)-yll-
the filter for. 3 hours, PXRD anal yS|s on the soljds
1. \zpiphemideWinyaidazines (25 i@ salh monghydrate gsorm B):
72- hour hol d and |nd| cat ed that the solids were of
crystalline FormB of the L-tartrate salt of

22-{441 (38R BaR yer Retivyl hedt Hyyirbycedigi®, 4-b]pyrrol-1(2H)- yI] 1,1

oneh LSRR o kA o e o BEST  10 BY

soluti{fﬁ%ﬁr@fwhbh Hdd ﬁ\"e?a?eﬂi by %X@E@O mil( 3?&0@@%&15\"{%?\2@

dro rrolo b rrol-
5.0 ml ofi2ddz water dHmetanalhe he suspension was vortexed and heated to

aR, 6aR) - 5- th hex dro 3.4-b rrol
aboutdg SoAdiiiG e dear sl YT SAMGH PRSIhen Sisiqt i
superhbfR2 cBBRRl tohrABiedf mﬁera&zre§ nataaky 8fermidrar Tieé s6lids
precipitated over the night were dissolved again the next day by heating the

suspension to about 80 °C. The solution was cooled slowly by progressively
lowering the temperature of the water bath to ambient temperatures. Single

crystals were offered.

Example F

Crystallization of Form B of L-tartrate salt of 2-{4'-[{3aR 6aR)-5-
-118-




10

15

20

25

30

acid and 15 nlL each of absol ute ethanol and water were

added to a 50 nL 30 jacketed reactor and heated to 76
W@2ib@9stirring at 250 rpmto affect a cl earPCT/US2007/062329

solution. Once all the solids had dissolved, the

MethyBR&EATIMRSERPE 2% 1borrE01 I;?Ii\giﬁm%@éﬁ | A H)-
our s- er e our no , e

reactor was cooled to 200mat 10 C/ hour. The reactor
was stirred continuously at 20 C for 24 -119 WO
2007/ 100990 PCT/ US2007/ 062329 hours. The slurry was
dp 4tmm@aw)lsnwt@tmﬁemyﬁrd;;syrﬁjsaeer-gyayg&oas@2H) yll-1,1'-
f||trat|onfunnel Sol i ds were washed th 15 nls_of

biphead-4-yhpyristazirB6HH hore (fn@eh base.-4rd &y Wi dtﬁﬁ@iwrw 2pypis of

amel Pl o AL 10 SR ok 5530, it win

overhéaf4tirir@abtdraR)sdlution of L-tartaric acid in water was prepared by
met hyl hexahéﬂr oPyrroI o[ 3, 4-b] p%/rrol
r

dissolving185Q gj Ll Ll 30 1940k A de-sqaize (%W@tgr%ws@g At 25

o S, RS s g

solution olkile 2idintginiig thel teheeratde pf ihe/iree bace s8(L@B-at giae’ C.

Once%@l&ﬁé}% SaRF%gQ)%éh&/Img%gé l,bfegln thexigaciarwas gooled to 20 °C at

12 °C%&J?erayrhce4m>élr}a9wdr¢@5¢ﬁéd3;ém: 838n{di é@nﬁésbﬁﬁl@cteﬁ ffdndhe
di'ssol ved in 15 di net acet am de by

reactcbrefat PRI onT€5r€©G|’£@f \a%@tlmd farckeitieer ?%b@tl@r Teguilppewas

h
dischgitied ol Emagia 1 WPl TSt pAsERatbug" T8 seastor wge
rinse®4&hm 9. dfdedibhedovater entinhd insé wefs wisd t@nmgdm@e&aﬂ«e
by mxing at 25 +1- 5 %C The L-tartaric acid

Solidg wete piriiriggons thadiller dad foves t RERRbanalysis afdse solids was
cotecHfAHRER o A 4Pl el DERA R Bl e

solsd@@bﬂi bmys\t@mnbﬁcﬁnat?: of3h&LFartrax0 slaiitmﬂ:ze@ -[(BaR,BaREbor
cooled t The reactor was held at 47 C&glﬁ
methgDsaGrem Al Al TR ST e BN PRenEg P yeHeg e HEH)-
one. ' €actor reached 20 C, a sanple was collected fromthe
reactor for PXRD' The reactor was stirred for another
24 hours, The slurry was discharged onto a nedi um
frit sintered gl ass f|:£t rati.on, funnel .. The cake was
25 washed with 18rrLo vl v m'xture of

de- tAf aﬂ@ﬁ fF@ﬁﬁ' Bt (Nadtfthte satPbf 4R BbR) Wi ed

ours. ana yS|s on e solids
Met ¢ HIEP. cahydhm m 3 Zt-bpyrol-i 2 hbrwl-Addbihemyl-gndipyddagne3(2H

hold and indicated that the solids were of

crystalline Form A of the2€tartrate salt of

2-{4'-[(3aR, 6aR) - 5-

nmet hyl hexahydr opyrrol o 3, 4-b] pyrrol -1 1

han{yl?/t(aaBL@&@)rﬁxﬂfgathwhg@mropg@oi@w b&arﬁiﬂéﬁ) Vi1, 1

biphenyl-4-ylipyridazin-3(2H)-one (free base, 3.12 grams), 1.5 grams of L-tartaric

acid and 15 mL each of absolute ethanol and water were added to a 50 mL
jacketed reactor and heated to 76 °C while stirring at 250 rpm to affect a clear
solution. Once all the solids had dissolved, the reactor was cooled to 60 °C at b
°C/hour and then held at 60 °C for 3 hours. After the 3 hour hold, the reactor was

cooled to 20 °C at 10 °C/hour. The reactor was stirred continuously at 20 °C for 24
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2-{4'-[(3aR 6aR -5-Meth | hexah hyd rrolo 3 4-b
pyrrol2H - 1 -1 1 '-bi hen |-4- yl}pyridazin-3(2H)-one
wQ 240310099 € anhydrate -120 WO 2007/ 100990 PCT/US2007/062329
PCT/ US2007/ 062329 2-{4'-[(3aR 6aR)-5-M et hyl
hoursh??ﬁ%@mw&é APyt Bhioyd I‘r@du}rﬁ ) suMie]red ghss fzitratlon

I-4-yl } pyridazi n-3(2H) -one (free base, .4 no)
fu nnem‘s:uds mewanshad \srﬁm 1hrirgk® of deﬁcmlged)waé@roancbmiﬁea!hdﬁ@d 30

minutg FXRE S8t of e s e PR B cstis e R e s

crystalirPedes Baf tﬁéisﬁrwat@%alt&;@ {m [FaR,6aRp6t ari c aci d | n
200 micro liters of nethano m xing at 25 +1- %

methydhexetydropyreegi4- b]mfére&%%ﬂhvlil 6n1 m@ybﬁm}%aéant?d%)
the free base solution, while stirring. The reactor
was stirred for 3 hours. The slurry was di scharged
onto a nediumfrit sintered glass filtration funnel.

Solids were air-dried on the fjlter for 30 m nutes.
.10 PXRD anal ysi s on twﬂ& indi cated that the
soI b & ﬁlé L /-f JHr06aRNS-

Methvﬁtdmhhémmkéﬁvimblvﬁbm@'ﬁhﬂ i bb P-4yl ipyriddzin{di
henyl - 4-yl } pyri dazi n-3(2 cOne. 15 It is understood
that the foregoing detail €description and
acconmpanyi ng exanples are nerely illustrative and are
not to be taken as limtations upon the scope of the

i Bv{@hi{ 32, 5aih)i & MathyltexahsdopysTadld. bplnye! - dadidd . 1

opnefiyel TP RO B AL YRR P0G P2 s of
dimetAPPade@atideOby Reatngtd T ed inm shmiaktkeiSdabactoregappatdvith
nodi fications, 20 including w thout Ilmtatl on thoggy

Overhﬁéﬁﬁhﬁﬁw retemé sHelipal Lé@rﬁfw apiddn valgrvas pespage
dlsso@ﬁd{mﬁmﬁgﬁ L 'téﬁaqud@gﬁ% §8, EXSPBQ él’ﬁie (1\%?1 gﬂﬂlﬁﬁ‘@ at 25

one.

or an ¢onbi RatT on o suc
+-5 WEDT@f iThégQ mrmfams eolation g slvwiytadaed tmathebmt freedmse
hout epartl n romthe spirit scop fq
solutioh, whita MABIADYTY @@@%@W@@émﬁ%%@é@s @% C.

The t%@%l\%:tglé éat)% @C}mgﬁﬂglooét ?5&“@0 If%’rrﬁ@‘ Hﬁnutege’?he F@éﬁtor was

cooled to 47 °C. The reactor was held at 47 °C for 30 mlnutes and then contanued
cool to 20 °C. Once the reactor reached 20 °C, a sample was collected from the
reactor for PXRD. The reactor was stirred for another 24 hours. The slurry was
discharged onto a medium frit sintered glass filtration funnel. The cake was
washed with 18 mL of a 50/50 v/v mixture of de-ionized water and methanol.
Solids were air-dried on the filter for 3 hours. PXRD analysis on the solids
collected after at 20 °C before and after the 72-hour hold and indicated that the
solids were of crystalline Form A of the L-tartrate salt of 2-{4"-[(3aR,6aR}-5-
methylhexahydropyrrolo[3,4-blpyrrol-1(2H)-yl}-1,1"-biphenyl-4-yl}pyridazin-3(2H)-
one.

Example |
2-{4'-[(3aR 6aR)-5-Methyihexahydropyrrolo[3,4-blpyrrol-1(2H)-vl]-1, 1-biphenyl-4-

vilpyridazin-3(2H)-one L-tartrate anhydrate
-120-
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5 (1) or a pharmaceutically acceptable salt, ester,

am de, prodrug, or radiolabelled form thereof,
wob@raom9 R1 is al kyl, C3-C5 cycloal kyl, or (O3€1ZBS2007/062329

cycl oal kyl )nmethyl; 10 Rea, R2b, R2, R2d, Rte, and Ref

each are independently hydrogen, nethyl, or

fluoronethyl; R3', R3b, R3C, and Rid are each

i de IR 6aR)- ﬂawmgwaManyrrqﬁm[ao%mwml-ﬂ (2H)-yl-1,1%

el LA e ARLLAS 3 g A
liters ﬁ%;cﬁﬁ%rﬁé%aﬁé JaétKMh at QS”O&Mth eanhgneitc béadRmea 4R3b vial.

R3c, and 15 Rid is fluoroal kyl, fl uor oal koxy, al koxy
A solutienazfi Ltatiaricragid emetinahwasi Rrepated by disspiyity %Zygarﬁ)f L

tar’tan_%%édi{q_%@?ﬁ'@%ﬂﬂterﬁﬁl&%t@ﬁg WH‘?S ipggy_,_ Sk 3, k? ?‘ﬂ%}

tartaricacil Hsinton wasgﬂ@wtysadcfsﬂ to tharﬁb;yb'ahse lelkyd)re,n@hlie stirring. The
al kyl car bony al kyl am no,

reactor@'(&sgytmp@for ?ohourﬁRgtf s@r[y \;vgg d@pt\a,rgel:( p%}io a med’lum frit
smter%/gis%%l fht% iorF K %"fllﬁ@élwergc neB lﬁh thQrﬁ!tQPFo?rS@Cr}ﬁHu?es

ary cyc eny , heteroaryl or
PXRDhehelysie Y me sm:etsemmcaaﬂed thhﬁhersm:dxdylware dienstaltye| e

anhydiPuS Bamo! eyl L £ CGORRI  hat at 1 east

methy‘?lﬁ‘&d’?ﬁkj%;ﬂﬂcﬁﬁw A pIirFohg ?ZH% ﬁl?—ﬂ o Qﬁ'p%y@-ﬂgﬁ}ﬁ@nﬁhmﬂﬂf{hw

occ ence 1 s hydrogen or a provided that

one. not -122 WO 2007/ 100990 PCT/US2007/062329 R2d RZC N
W R2b Rea N Ref Rl 2. The conpound of claim1,
wherein L1 is a bond. 5 3.. The conpound of claiml1,

Whes Bhdedstoddbihat B tbredoind f@i@m@ﬂm}i@@ﬁpﬂén ehaigicdmpanying
wherein L1 and L2 each are a bond. 5, The conpound of

examplesi afepwewﬂtem@stﬁamancﬁea@ netde, berkakenmsdimiafipneaipog the
scope1$f %gj é(lﬂmggg\& % s d%@d%&l@? %gqh%agﬁkﬂhga LaiB e tReir

equivalehsd. | Vaenls olhéﬁgeé ém‘l nodifroatiens td heZdisTloeed @mttmnmtenfs

claim1l1, wherei R3b. R3C, and Ri d
will be apparent to those sksiled in the art. Such changes anc[ mo%ﬁ;c‘atlons

including without limitation those relating to the chemical structures, substituents,
derivatives, intermediates, syntheses, formulations, or methods, or any
combination of such changes and modifications of use of the invention, may be

made without departing from the spirit and scope thereof.
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hydrogen. . 8, The conpound of claim1l, wherein L1 is
a bond; L2 is a bond; R31 R3b, R3. and R 3d are al
whywrogem Cy' is phenyl, and Cy2 is aryl, cycPOEUK3007/062329
20 cycl oal kenyl, heteroaryl or heterocycle, wherein
WHAT e dhetipnqag! or heterocycle noiety has 1, 2, or 3
het eroat ons sel ected from nitrogen, oxygen, and
sul fur, provided that at |east one heteroatomis

nitrog of claim8, wherein Cy2 is
p;Tldaé?ﬁ%ﬁboaqa%gﬁﬁgm%%@ﬂg conmpound of claiml1,
wherein R is alkyl; L1 is a bond; L2 is a bond; Rea,
R2b, R2C, Red, Rea, and R&" each is hydrogen; R3a,
R3b, R3c_ and Rid areral M hydrogehrcyCyl i s phenyl,
and Cy2 pyridazi nop&. -1 2007/ 100990

PCT/ US2007/ 062329 : ound of claim 10,
wherein R is ne ﬁy . B?k&he compound of claim 1,
wherein L' is a b&td b2 is a bond; R38. R b, R3C
and R 3d are all h em¥ Cy' is piperazine, and Cy2
is aryl, cycloal kyl, 5 cycloal kenyl, heteroaryl or
het erocycl e, wherein the heteroaryl or heterocycle

noi ety has 1, 2, or 3 hetefoatons selected from

ni trogen, oxygen, and sul f'Ur, provided that at |east
one heteroatomis nitrogen. 13.. The conpound of claim

12, wherein Cy2 is Pyrldlne optlonall 10 substituted
ora nknafma@wnrﬁaﬁymcemaé ceRH GSHRT. Bamide, acrrﬁﬂﬂig sertiplaheliedigrm

p consisting of: (3aR
there%vj;gsh%&H(S et hyl - hexahydr o- pyrrol o[ 3, 4-b] pyrrol -1 -yl) -

bRbrwawg - G-Cacmmalkyli baecl%slss ﬁytgoalkyl)me’chyi |
B(z"[zfﬁ%@yffi B)Z &,SRée &%ﬁ%ac X%g%gé%;?%/qchrgly hydrogeer Methyl, or

fluoro '%t%EBaR 6aR) - 5- pr opyl hexahydr opyrrol o[ 3, 4- b] pyrrol - 1(

1,1 - blphenyl 4-carbonitrile;
4R*, R?%“aﬁ)]d?‘o% Bary kach mdependentty hydrogen, alkyl, fluoroalkyl,

ﬂuorog@)é)i(gzgtﬁgg ﬁ%lxy hakﬂaﬁ&ﬂ r(())r ni r;q 2%}%’1[49, pl’OViSOq'hgp wplgn one
or mo4e fﬁ @?Fﬂz@aﬁ)‘ﬁ AantTB WY Ly 1ady dt RekY bhe PR3, RD] RY BAd

bi phenyl -4- carboni'trile

R 1s4ﬁuqr@am,, Bampaboxyyakopy, dbmaﬂﬁxxuyh;ﬂnegahgm b’ﬂ@sr rol of 3,

410U SR Yok bkl SIS, SACBBh b Gorf.-

C(=NZbhikyhd, N, 18¢=0) NR*-, or -NR*C(=0)-,

L? is a bond, oxygen, sulfur, carbonyl, alkylene, alkylcarbonyl, alkylamino, -
C(=N-Oalkyl)-, NR®, -C(=0) NR®-, or -NR°C(=0)-,

Cy' is aryl, cycloalkyl, cycloalkenyl, heteroaryl, or heterocycle;

Cy? is aryl, cycloalkyl, cycloalkenyl, heteroary! or heterocycle, wherein the
heteroaryl or heterocycle moiety has 1, 2, or 3 heteroatoms selected from
nitrogen, oxygen, and sulfur, provided that at least one heteroatom is nitrogen;
and

R* and R® at each occurrence is hydrogen or alkyl;

provided that Cy? is not
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bi phenyl - 4-carbonitrile; (3aR 6aR) -1
-(4' -nmet hoxy-1, 1' - bi phenyl -4-yl)-5-net hyl octahyd

WO opynewbo[ 3, 4- b] pyrrole; (4'-[(3aR 6aR)-5- ner¢iUS2007/062329

hexahydropyrrol o[ 3, 4-b] pyrrol -1(2K )-yl]-1,1"- 30
bi phenyl - 4-yl }acetonitril g1l
-(4' -[ (3aR, 6aR) - 5- net hyl hex KI

ropyrrol o[ 3, 4- b] pyrrol - & g1, 1" -

bi phenyl -4-yl }eth a none;R2b

3-(4-[(3aR, 6aR) - 5- net hyl Yo R

ropyrrol o[ 3, 4-bjpyrrol -1 124 WO 2007/ 100990

PCT/ US2007/ 062329 vyl ] phenyl }%w not i ne;
(3aR, 6aR) - 1-[ 4- (6- net hoxypyri di n-3-yl ) phenyl ] - 5-
met hyl oct ahyd ropyrrol o[ 3, 4-b] pyrrol e;

{4 - [($a8c6a®o@dmcﬂmhhemhmumpyrsrmbom 4-b] pyrrol -
(2H)-yl]-1,1" - 5 bi phenyl -4-yl } net hanol ;
5-{4-[(3aR 6aR) - 5- net hyl hexahydr opyr r ol 0[3 4-b] pyrrol-

: o 3a R 6
4 (TR Py o e

nethyloctahyd ropyrrol of 3, 4- b]pyrrole 10

aR 6 3-f r 1' - b h |-4-v])-5
Aot ng DB ORI TRy ] SISy by s POR b eaeh Be o
2. et hyl - 5-{4- [ (3aR, 6aR) - 5- et hyl hexahydr opyr r ol of 3, 4-

b rrol-1(2 phenyl 1, 3- benzot.hi azol a
R]f)ggR) Tmea[cg)ml_golm% C])f claim 1}wherem R¥ R JQ e R F§2§ and R* all

azol -1-yl ) phenyl ] - 5- nethyloctahydropyrrolo[3,4-
are h{i@ogfﬁyr role',

(3aR, 6aR)-1-(4' -et hoxy 1,1 bi phenyl - 4-yl) - 5- net hyl oct
ahydro rol o[ 3, 4- Db] pyrr ol
(GaR 63Re t@m@qmafld?lm!(w’a@wn ahiegpt two of B pRenfi’: #r R™

b] pyrrol e, 20
are a%?ﬁ%@@%ﬁf%e Hﬁ{{ ﬁy(ﬁ{)?ﬁﬁpyrl di n- 4-yl phenyl ) oct ahydr opy
rrolo[34b]pyrrole -[(3aR, 6 aR)-5- nethyl
h h 4-
b,'ef;ﬁeﬁ f 82:%[.;:59 SerqlgllgP){rw S f?HQ @ég’ ]R:"l 'and R* are all
hydr aR, 6aR) - 1-[ 4- (1, 3- benzodi oxol - 5-yl ) phenyl ] - 5-
‘ t hyl oct ahyd ropy rrolo[3,4-b]pyrrole; 25

(3aR, 6aR) - 5- net hyl - 1- (4- pyri di n- 3-yl phenyl ) oct ahydr opy
roI o[

Ser odr e s & dorBeiAn b i 890 bR P9 R

R%® RS“_ and R¥ are all hydrogen; Cy' is phenyl, and Cy? is aryl, cycloalkyl,
cycloalkenyl, heteroaryl or heterocycle, wherein the heteroaryl or heterocycle
moiety has 1, 2, or 3 heteroatoms selected from nitrogen, oxygen, and sulfur,

provided that at least one heteroatom is nitrogen.
9. The compound of claim 8, wherein Cy? is pyridazinone.
10.  The compound of claim 1, wherein R' is alkyl; L' is a bond; L% is a

bond; R?®, R?®, R®, R% R, and R* each is hydrogen; R® R* R* and R*are
all hydrogen; Cy' is phenyl, and Cy? pyridazinone.
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met hyl oct ahydr opyrrol o[ 3, 4- b] pyrrol e;
1-{4' -[ (3aR, 6aR) - 5- net hyl hexahyd

w0 uprym(mpto[ 3,4-b]pyrrol -1(2H)-yl]-1,1"- PCT/US2007/062329
bi phenyl - 3-yl } et hanone; 30

(3aR, 6?ﬁ%cén{p‘buhatdndéum m'vlhére;rbﬁbfser&)éthyﬂ yl]-5-nmethy

| oct ahydropyrrol o 3, 4- b]pyrrole;
(3aR, 6aR) - 5- net hyl - 1- [4 (trifluoromethyl)-1, 1 -biphen

Yot il octanydropyinol oLa, 4o PYIobGnd 48 aMnd; R
R” R@?’@Rdm)m@a el Bgekr, O 3¢ pmmlrazln@ dicpbehig argh, cybloalkyl,

octan%gro rroI034 b] pyrrol e; %EaR 6aR) - 5- net hyl -
cycloalganyl neteyoargt ormqtemvycla, TeiRdhg heterogry @ehst%cycle

ry I
moiet 38K ot ARG GisBlactud ram ptogen. QUET,AR YV
provideet iyt atlcabydne bptaroaiond & ditrobpyr r ol e;
(3aR, 6aR)-1-(4'-fluoro-1, 1" -bi phenyl -4-yl)-5-net hyl oct
ahydr opyrrol o[ 3, 4- b]pyrrole

”gﬁofgﬁgc% el oloefjﬂaﬁlgﬁ {2-RaRihyld Rhemdidosbadnaropy

subst{ttﬂed[v(lﬂaéyaﬁaﬂ) 5- net hyl hexahydropyrrol o[ 3, 4-b] pyrrol -1
(2H)-yl]-1,1" - biphenyl -3-yl }nethanol; (3aR 6aR)-1
-(4-di benzo[ b, d] furan-4-yl phenyl ) - 5-

e hyl ?ﬁé%ﬁ)’rﬁfd%ﬁﬁdrdf%lélhﬁi Isb el FRIg the group consisting of:
(3aR, 6aR) - 5- net hyl - -(trifluoromethyl 1' - bi phen

y(3aR, 1 M déteathylen wﬂm gywolmlaa?m}wrmle? -yi)biphenyl-4-

6aR) - -fluoro-3'-nethyl-1,1"-bi phenyl -4-yl)-5
carboﬁﬁ@t hyI oct ahydr opyrrol o[ 3, 4-b] pyrrol e;

‘3I:RB Vfbpy]hé@h@afwmm@ pivsmel-Il (RH R} riopy
0 pyrrol e;
blpheayiﬁic{amor[ﬁ(rf]%R 6aR) - 5- met hyl hexahydr opyrr ol of 3, 4- b] pyr

" 238R Bart & plagyihsxeR ORI RTINS ol b6l AN T

biphegyrdjr@bftgrgﬁtrlg 6yI ]- é 1'- hb: phenyl - 4-yl } et hanol ;

-{4 a aR) -5 net hy '

{aa@,%rqawrﬁ ol B R OIOlE by @Y1, 1-biphenyt-

-yl }pyri dazi n- 3(2H) -one; 25

4- Car?‘g'mﬁﬁ%am 5-met hyl - | - (4' - pyri ni di n-5-y1-1, 1' - bi phenyl -

44'- MB@Bcﬁa@)y@-nsnmaltylmempﬁyarobmpmiokﬂ,@b]pyrrol—1 -yl)-biphenyl-4-
(3aR, 6aR) - met hyl hexahydr opyrrol o[ 3, 4- b] pyrrol - 1(
C&Fb%\ﬁgl[&‘w ] 1,1 4 | "-

4'-[(3aR,6aR)-5-(cyclopropylmethyl}hexahydropyrrolo[3,4-bjpyrrol-1(2H)-yl}-
1,1-biphenyl-4-carbonitrile;

4'-[(3aR,6aR)-5-methythexahydropyrrolo[3,4-b]pyrrol-1(2H)-yl}-1, 1"
biphenyl-4-carbonitrile;

(3aR,6aR)-1-(4-methoxy-1,1'-biphenyl-4-y}-5-methyloctahydropyrrolo[3,4-
b]pyrrole;

{4'-[(3aR,6aR)-5-methylhexahydropyrrolo[3 4-blpyrrol-1(2H)-yl}-1,1-
biphenyl-4-yl}acetonitrile;

1-{4'-[(3aR,6aR)-5-methylhexahydropyrrolo[3,4-blpyrrol-1(2H)-yl]-1,1'-
biphenyl-4-yi}ethanone;

3-{4-[(3aR,6aR)-5-methylhexahydropyrrolol3,4-bpyrrol-1(2H)-
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terphenyl -3-carbonitrile; (3aR 6a
R -1-[4"-(6-fluoropyridin-3-yi)-1,1"-bi phenyl -4-yl]-5-

W@ 00reot990 oct ahydr opyrrol o[ 3, 4- b] pyrrol e; PCT/US2007/062329
(3aR, 6aR)-1-[4'-(2,6-di nethyl pyridin-3-yi)-1,1"-bi phen

yl]pheﬁggéliﬁbﬂm@ met hyl oct ahydr opyrrol o[ 3, 4-b] pyrrol e;
-[4"-(6-chloropyridin-3-yi)-1,1"-bi phenyl -4

- (Pafx, %R) 144-(@oneborynwated-wirhaosigo7/ 062329

t.h tah 3 4-b I
methyﬁct?l{\écf{épggéf @%&i’ﬁ EXahy}j%L;?r gl o[ 3, 4-b] pyrrol - 1(
2421) L taR-éaFl) 54’neth§/|h@ﬁéﬁhﬁ'ﬁfﬁkﬂéb@@ﬁhﬂﬁyﬁrdﬁm(QH) yil-1,1"-

l& (3aR, 6aR) - 5- et hyl hexahydr opyrr ol o[ 3, 4- b] pyrr
b'Phe@!ﬂ 4 -yim han5)|,yl ] phenyl } pi perazin-1-yl )nicotinonitrile;

R e T o

yllph iR - %éeiifﬁbhylhlel
drza G d i efol S BoRTr 5ol ;10

4- di n- 2-yl | -
meth;@%@%ﬂﬁ%ﬁky m%ﬁ t,)yn[rﬂ;éol( o[ gyzfl b:l| Byr r)c;I gl perazin-
( @=iR , 6aR)-1 E;(Bhﬁmdny)M Imathopy-1( 4~ blplneem{bﬂeyiyﬁ) pi perazin-1
| h | lo[3,4-b | e;
mmh%’%@&%ﬂEV%O%&%Q)@P{SY?%E L?I g[exahyd]r %;{ ?oleo[ 3, 4-b] pyrr
0b rAétBiAL5-(43(3EH Gﬁﬁ?%%@tkﬁ'ﬂfe&éh?dhp}fhbhﬁﬂ 295pYyFrbl- 13(2H)

(3aR, 6aR) - 5- mst pyri di n-4-yi pi perazin-| -
y')DhG)FwﬁehW:]aﬁ@Dﬁ‘h%mleopyr rol o[ 3 4 b] pyrrol e;

LN=3- v )Ri
a5 R 13&*{@%’"%@9%%@& SIS B PUBLERF B2
blpyrrdf; (3aR 6aR) - et hyl - [4 (4 pyrazi n- 2-yl pi per azi n-
nyl ] oct ah dro rrol o[ 3, 4- rrol e:;
(R BaR)- Tkt ] - [P paD gy VSR DG B P RYTAIOR 4
blpyr? ‘ phenyl ] oct ahydr opyrrol o[ 3, 4-b] pyrrol e;
Py i) '4-{4-[ (3aR, 6aR) - 5- net hyl hexahydr opyrrol o 3, 4-b] pyrr
(331:( BlaR)-E&nEtHwbhe[ﬂy[r}ie’athhaMm Dighdrbbdzoni tril e;

(5-ethyipyrimd
yl}octawdrgpwylﬁ %%MEYW&Q'@ yl ] phenyl }-5-
"g’}ag‘\y b%ﬁz%hﬁﬁ%ﬁﬁg-%r(%%@[d% A d;héﬁéﬁilﬁc?ahmgﬁﬁo [3,4-b]pyrrole;
4'-{(3aR,6aR)-5- methy|hexahydropyfmlo[3 4- b]pyrrol 1(2H)-yl]-1,1"-
biphenyl-3-carbonitrile;
(3aR,6aR)-1-[4-(1,3-benzodioxol-5-yl)phenyl]-5-
methyloctahydropyrrolo[3,4-blpyrrole;
(3aR,6aR)-5-methyl-1-(4-pyridin-3-ylphenyl)octahydropyrrolo[3,4-b]pyrrole;
(3aR,6aR)-1-[4-(2,6-difluoropyridin-3-yl)phenyi}-5-
methyloctahydropyrrolo[3,4-bipyrrole;
1-{4'-[(3aR,6aR)-5-methyihexahydropyrrolo[3,4-b]pyrrol-1(2H)-yl]-1,1'-
biphenyl-3-yl}ethanone;
(3aR,6aR)-1-[4-(ethylthio)-1,1"-biphenyl-4-yl}-5-methyloctahydropyrrolo[3,4-
bipyrrole;
(3aR,6aR)-5-methyl-1-[4'-(trifluoromethyl)-1, 1'-biphenyl-4-

ylloctahydropyrrolo[3,4-b]pyrrole;
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yl ) phenyl]octa hyd ropyrroio[3,4-b] pyrrole; 30 (3aR
6aR) - 2- {4-[ 4- (5- net hyl - hexahydr o- pyrrol o] 3, 4-b] pyrrol -

waz2eo7eqebenyl 1 - pi perazin-1-yl}-nicotinonitrilBCT/SW07/062329
R, 6aR) - 1- (4- benzyl

pgﬁg éé%?S%EW!-Q%GUM?E@HﬁE e%/??&i ?{AB)B]:%\F]R/HFB irrolof3,4-

5- met’hyl oxyphenyi ) oct' ahy
yrmémyrrol o[ 3, 4 b] pyrrole; -127 WO 2007/ 100990

DAY R BeY - st Yy ShDIRNE4: 4 ] pyr v of -

Wibyrolepheny! et hanone;
yl)octéﬁ?d'ﬂbgyirbl@ﬂ;?ﬂﬂb% b?gm henoxy) ghen - et hyl oct ahyd

rmﬂﬁa%ﬂs[,%(z %ppwth@kwyrsn@m AP gaw 16aR) - 5- et hyl

meth\ﬁog){tanﬁgwg% oﬁﬁgﬁggﬂ{% Plylr g?l 1(2H) -yl ] phenoxy} - -

{ (Bdr\‘ 8aR)9af)-fiboret | hybrmmgymqummhﬂbataﬁybﬁcmmmzt[s;u(-
- yI ] phenyl } (phenyl ) et h a none;
b]pyrrxpdq (3aR, 6aR) - 5- net hyl hexahydr opyrrol o[ 3, 4-b] pyrrol - 1(2

Hz%ﬁ F?%ﬁé"@' [—E;W g%e‘t%ﬁ?%hé&%mh(ﬁn&’d%tﬁgyd 0£yrrolc1 [34-blpyrrole;
1{24{3aR,baRhenybinyitexahgdiopsrrolo[3,4-blpyrrol-1(2H)- yl] 1 1

[ (3aR, 6aR) - 5- met hyl hexahydropyrrol of 3, 4- b] pyrrol
blphenxl(éﬂj}m h?'ﬂfénzyl }ami no) benzonitril e;

ﬁf@lﬁ}aRTﬁ%&;ﬁ%ﬁﬁF? urénﬂiﬁl Bl&Agxanydr opyr rol o3, 4-b

yrro nzyl } p |md|n2amne
methﬂeciﬁh{/ésc{p(yﬁaR){BdF@}pSFrm hyl hexahydr opyrrol o[ 3, 4- b] pyrr

éH)E{) ﬁ/%{eg{]ﬁqy ) Pt}[ilglizgroin“ra]étgizl)fl! {"-biphenyl-4-

Octgh&&bgégrbwa@gﬁ}ogg net hyl hexahydr opyrrol of 3, 4- b] pyrr

henyl ridin-3-y ridazin-3(2 one;
2(133F§ 6aR) 1 4-ftuor0 é‘pr)t/nethyt 1,1 blpher?y?%~yl) 5- (28 -

methépéépgéﬁg‘&?ﬁ%ﬁg%@]ﬁr% hyl hexahydr opyrrol o[ 3, 4- b] pyrr

1(§5R Elaﬂf)iﬂ rr%tWiMPMf-@dﬂdph’[hzléé’d@nmDﬂahydropyrroio[(i 4- b]pyrrole:
t hyl hexahydr opyrrol o[ 3
oI( ﬁ}%ﬁﬂ [E?)aR 6aR)- 5 methy!hexahydropyrrol [%4 -b)pytrol- 1(2Hf)yl -1,1-

h 1-yl di ne- 2- car boni tri |
bfph%“%@%a}"@#ﬁﬁf" et oy byt i1 G e eyl y 1 1 b pheny
14{4}L[(]335 B4R P hthpibbaalyytiropyrrolos, &b yrrdi} g H)-gllet, 1-

o 5-{4" - 3aR 6aR) - 5- net hyl hexahyd
blphernd{ﬁ-ryr’}shﬂf@u b] pyrrol -1(2H) -yl ]-1, 1

blzrjg ['](2 R%%ﬁ@ﬁ%tﬂ%ﬂgg%hﬁgﬁﬁg‘?ﬂh Hex h’{f&‘?'oﬁ% 2 ]01['13',"4
bipheny]- pwi}lpghda:(lﬁ& 2k-pnel, 1' - bi phenyl -4-yl } pyrid
a%égR%(aa_QS-me?hyH» 4'-pyrimidin-5-yl-1,1"-biphenyl-4-
yl)octahydropyrrolo{3,4-blpyrrole;
4"-[(3aR,6aR)-5-methylhexahydropyrrolo[3,4-b]pyrrol-1(2H)-yi}-1,1".4",1"-
terphenyl-3-carbonitrile;
(3aR,8aR}-1-[4'-(6-fluoropyridin-3-yi)-1, 1*-biphenyi-4-yi]-5-
methyloctahydropyrrolo{3,4-b]pyrrole;
(3aR,6aR)-1-[4'-(2,6-dimethylpyridin-3-y)-1,1-biphenyl-4-y{}-5-
methyloctahydropyrrolo[3,4-b]pyrrole;

(3aR,6aR)-1-[4'-(6-chloropyridin-3-yl}-1,1'-biphenyl-4-yl}-5-
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(3aR 6aR)-5-nethyl -1-[4"-(1-net hyl - 1H pyrazol -4-yl)-1,

wa2eobpipieenyl - 4- yl ] oct ahydropyrrol of 3, 4- b] pyr reCEUS2007/062329

(3aR, 6aR) - 1- [4 (3, 5-di msthyl

meth%&%ﬁ?&gbgﬁo%l Jﬁ’orrfﬂb enyl 4r¥|o% o 128 WO

ZQGRBQBM) Wdt@ﬂﬁemmgmlo{%ﬁmm@! 152Hwﬂy1| 14" 1"-
tri.tyl-1 H pyrazol - 4-yl 1, 1' - bi phenyl -
terpheim% ?ao{&?%'rﬁélﬁyr rol of gy4 b] pyrrgl 23 PReny

QB{@%@HF@SHR?%VMBM%X&@&O eroto{S 4-b]pyrrol-1(2H)-

H pyrazol - -y 1' -'bi

yl]phWiy]}pmlemmbﬁwlﬂdﬂﬁqf@ﬂhi b] pyrrol e,

B By e R WO
methyibctaRgdrop tdpem tb]p{/#ot-ef(SaR 6aR) 5-nethyl hexahyd

I b
I‘Ospﬁ!:{ rﬁgBo ﬂw]Jg%/é#F{ﬁr(ﬁdé f:hlg%q y)RiRerazin-1-

.5- met hyl hexahyd lo[3,4
phé?y{}%?@?‘.&fj Of{yg'i%ﬂé ﬁ&p?grg "1' - bi p%enyl a4yy{?B§H8I g[ 2(1
H3a0082aR)-5-methyl-1- [4 -(4- pyndm Zhyipélperazm 1-
aR, 6 | o[ 3,4-b | -
ynphqnmhpc;a[mvanowr?‘ol BRIy ) by Gz ne 3(2H) - one:
3%1 _% Al @f}ﬁhrﬁ{c&[ﬁc (aohtbphosyRyaiemy r ol of 3, 4- bl py
yl]ph@yﬁbeﬁa}iydmwrm&%bmyﬂow 2H) one; and 15

gr_{)di [ﬁ%ﬁﬁeﬁ@meﬁ ah%/}g R‘;@%ri 8 ?/[n%i 4[(51Ji)oyr rol

phérﬂﬁ?}biﬁé#éiuhn‘r~§()8éﬂzdmﬂlel5 A phar maceut i cal
nposi tion conprising a conpound of claiml1l and a

ph’a%a&hﬁ mtlnw 1a£élc(épmérmnér4cﬂ?meéﬁi2lné® 16.. A
T N M
(3aR,6aR)-5-methyl-1-{4-[4-(6-methylpyridazin-3-yl)piperazin-1-

yllphenyljoctahydropyrrolof3,4-blpyrrole;
(3aR,6aR)-5-methyl-1-[4-(4-pyrazin-2-ylpiperazin-1-
yhphenylloctahydropyrrolo[3,4-b]pyrrole;
(3aR,6aR)-5-methyl-1-[4-(4-pyrimidin-2-ylpiperazin-1-
yl)phenyl]octahydropyrrolo[3,4-b]pyrrole;
4-(4-{4-[(3aR,6aR)-5-methylhexahydropyrrolo[3,4-b]pyrrol-1(2H)-
yllphenyl}piperazin-1-yl)benzonitrile;
(3aR,6aR)-1-{4-[4-(5-ethyipyrimidin-2-yl)piperazin-1-yl]phenyl}-5-
methyloctahydropyrrolo[3,4-b]pyrrole;
(3aR,6aR)-5-methyl~1-[4-(4-pyrimidin-5-ylpiperazin-1-
yl)phenyl]octahydropyrrolo[3,4-bjpyrrole;
(3aR, 6aR)-2-{4-[4-(5-methyl-hexahydro-pyrrolo[3,4-b]pyrrol-1-yl)-phenyl]-
piperazin-1-yl}-nicotinonitrile;
(3aR,6aR)-1-(4-benzylphenyl)-5-methyloctahydropyrrolo[3,4-b]pyrrole;

(3aR,6aR)-5-methyl-1-(4-phenoxyphenyljoctahydropyrrolof3,4-blpyrrole;
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or a pharmaceutically acceptable salt, ester, am de,

prodrug, or radiolabelled form thereof, wherein. -129
wWaDd0200099@ 00990 PCT/ US2007/ 062329 R is al kylrcmsmﬁ7/062329

cycl oal kyl, or (C3-C6 cycl oal kyl) et hyl; Rea,

R?ga' (gg.%% sﬁﬁfﬁ rﬁgﬁaglﬂ%fx?ﬁg@ gﬂer%l%w@eggpﬂsmi%) F¥3]8heny|} 2.
phenyﬂ%’tﬁdnea@h Iare |P|dependently hyldrogen al ky: 3
HARLRAR T rprEPnanoR PR Hf Soh el MR aniete 4+
b]pyrrﬁ .more of R3a, R3b, R3C, and Rid are alkyl, then at
east one of R3a, Rib, R3, and R 3d is quoroaIk I,

f 4' e [(RaR GaR)-Gairiatinghexatiysomasajolrkbinysiol- 1&2Hhv@nhaf@xy}~

nd pxygen, sul fur, carbonyl, alkyl ene,
L b%%WM:%PBW‘" e kyI ani no - O(=N-Cal kyl ) -, NR4,
fiﬁﬁ@éRNfé‘R)%@ﬁeth PYQ rdiB[FU-HlsyrholREEN O
Kk lis ary cycloa cycl oal kenyl ,
y|]Dh€fm$ft}éﬁ )metbanenr@ierocycle; Z is a substituent R6 or

2 9(R0 cLEP BB AL Byatdny ks Boodr B YDA M RoBhitrile

alf oy BaRy.5, matHuihesanydmpyaidkais yisbipl oo (2HF ky! |
al kyl car bonyl, al kyl sul fonyl, 15 al kynyl, am do,
Vi]Dth‘a/i}B“(ﬁ@Da”%’Vﬁ}?@ cycl oal kyl, fluoroal koxy, hal oal koxy,

Elé't(f@ MH&F@LQQ‘? ﬁ%séé W-g g&guad]bw(r%@mapkg

yt]benz(ﬁ(}aalmbﬁazomtrtim(R” )SOZ(RI o) L3 is a bond, oxygen,
A T N T L

ib ,}(?é,ﬁ gmdidlo-afwed:0oal kyl , cycl al kenyl, heteroaryl, or
yllbe gb(oc cle; R/, R6 RO, R10 and R 1 at each occurrence

arze(m{ﬂe[m‘wem)@mwb@@hydrmrzplraﬁi’:k%rb]py@w -
K | oal kyl ded
viphg YRy s YRk i e Rob Roa N Ref . R1 25
1@ (sT{a g(gmmmg -afetieyiaéxarl@ropyresief3n-mpmral-1 (218)-a

and further provided that when L1
yilph&erwi}@ybdtﬁﬁ?» yOpyridazindésR})-ong. is -L3-Cy3 and L3 is a

b%@{f@(ﬁa R%a%%-methythexa hydropyrrolo[3,4-b]pyrrol-1(2H)-yllphenyl}-

1,3-thiazol-2-yl)pyridazin-3(2H)-one;

5-(4-{4-[(3aR,6aR)-5-methylhexahydropyrrolo[3,4-b]pyrrol-1(2H)-
yllphenyl}piperazin-1-yl)pyridine-2-carbonitrile;

(3aR,6aR)-1-[4"-(2-methoxypyrimidin-5-yl)-1,1"-biphenyl-4-yl]-5-
methyloctahydropyrrolo[3,4-b]pyrrole;

5-{4'-[(3aR,6aR)-5-methythexahydropyrrolo[3,4-b]pyrrol-1(2H)-yl}-1,1™
biphenyl-4-yl}pyridine-2-carbonitrile;

6-methyl-2-{4'-[(3aR,6aR)-5-methylhexahydropyrrolo[3,4-b]pyrrol-1(2H)-yl]-
1,1-biphenyl-4-yl}pyridazin-3(2H)-one;

(3aR,6aR)-5-methyl-1-[4'-(1-methyl-1H-pyrazol-4-yl)-1,1"-biphenyl-4-
ylloctahydropyrrolo[3,4-b]pyrrole;

(3aR,6aR)-1-[4'-(3,5-dimethyl- 1H-pyrazol-4-yl)-1,1-biphenyl-4-yi}-5-

methyloctahydropyrroio[3,4-bipyrrole;
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-130 WD 2007/100990 PCT/ US2007/ 062329 R2d R2c N W

R2b R2za N R21 R 18.. A nethod of treating a manmal
whaorngpog condi ti on where nodul ati on of hi st anPeBUS2007/062329

receptor activity is of therapeutic benefit, said

“@%Wéaﬁ HyBH ! Q@a@dﬂm'm ?%di\%i-—f&%i)? guBjgehybavi ng

sdsce e to sald disor
y%]ort&!tyeimpyrrxblo[ﬂad&—lbﬂmefde,ctlve amount of a conpound of the

WPl b AR by zhe Bk TR Dk e ol G JCHIPEM i havi ng

i3 jw Wwajigms sel ected from nitrogen, oxygen
octéhr?/éi%o;aﬁo [

FOVI ded that at |east one heteroat

5 i 3-methybldd’ [(@ﬂ%@a&:}@ msﬁnylnmhyﬂromgrc&olﬁdhalpyr@l—ﬂéZH )-y1l-

. ded that when LI bond.
1.1 b@;’h ly%g—ryﬂgwqjmfﬁz(qﬁé_o%r E\él EX/S aﬁd L3e|ns a Ibgng gB is
nQIm&%}I 1R2C(DhIRBAR) %Zbae%ﬁhékmfdm@:rrcﬂ@{sz@b]pym@-@ (2H)-yl}-

of claim 19, wherein the condition or disorder
1,1 bmhe@efl -éoieuridinol H@Ngi oup consi sting of acute

Bl A e A 2000

100 1,1 bﬁjiﬁ@iydefyl}pgﬂglmzmVlf)-onréysf unct| on cognitive deficits

chiatric dis rde defl iGits
of? {ﬂe pafiRigR )o%ﬁﬁwfhexa é‘gf%ér&%l aF?J&VF{BEE(%HrﬂE 1=
1 20 di abetes, depression,
mpheﬂgHégﬁggh ast?%ﬁ&?ggtlnal di sorders, inflanmmtio :
i as{al [(ﬁaRrﬁ‘%‘?)&i apdebstylexahgdropytrolafg4- biemrmo!kb(rzyl) yl] 1,1
roi.d carc nel anoma, Meniere's disease,
b$heﬁ¥¥%ﬁ@PV @Qﬁgﬁgﬂéonﬁ1?ﬂfcognltlve i mpai r ment,
5 Q{&QEBER GHRO % AtdhyIRb kSN drepyblbE, A1) BiTol L HPHIIbiphenyl-
sic narcol epsy, neurogenic Inflammation,
4-yl}- ékﬁe@ihygirowbééééfaing@ﬂﬁul sive disorder, pain,
Par ki nson' s di sease, polycystic 25 ovary syndrone,
schi zophrenia, cognitive deficits of schizophrenia,

sgkzur ‘Aspharﬁ%ﬁeluﬁcéhmﬁfpos%mdcmn%ﬁng'@)wmpb@ﬁ@ of claim 1
syndrone, vertigo, and sleep disorders. -131 WO

and ammrmam@galh@vqgQMWC@erﬁzg 21. The method of claim
19, wherein the condition or disorder is

20

16. A compound of the formula:

RBC

ad 1 oyl
e R | S 2z
=
R2C N R?'e R3§)
R2b R3a
R
(1)

25

or a pharmaceutically acceptable salt, ester, amide, prodrug, or radiolabelled form

thereof, wherein:
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attention-deficit hyperactivity disorder, Al zheiner's

di sease, or denentia. 5 22. The nethod of claim 18,
wob@raoe9a he condition or disorder is schizopPCEOB20T062329

cognitive deficits of schizophrenia. 23. The nmethod of

nar cg%nl 7% Slcg)gfbat[m SOELEL Qﬁl@éikﬁhrﬁ@ﬂﬂ@r i s

f’mﬁyﬂ dlsorders ic rhinitis,

aRthiRE®, BBe Rt yandlB® Zazachmrpn@d:@wdwﬂwmﬁmgqm nagthyl, or
und of formula (IV) R NIH H I -HN CAO

ﬂucmmﬁq‘lﬁjﬁw wherein Rl is an alkyl group and Cy"A is

aRyd Fop, et §ﬁ@w%act6@a@mc@p@gdéhw; wcﬁ@g@ﬁ alkbl, fluoroalkyl,
treating a conpound of formul a N 111t H- H

5 fiuoroa!k@ystﬁalkmx}oﬂmoalkpkyJ halogem.taf riiri |Vﬁ¥h g riengetthatgheg one
o BLHE 25 R AN B e o 1 A e
|s‘fﬂd%3oé¢@t2%ﬂrbé%99oaﬂ?@w FRRIKOKO FRABGen Hor rNr}HSll I H
L1 ts a bond oxygen, sulfur, carbonyl, alkylene, alkylcarbonyl, alkylamino, -
C(=N-Oalkyl)-, NR*, -C(=0) NR*-, or -NR*C(=0)-;
10 R* is hydrogen or alkyl;
Cy' is aryl, cycloalkyl, cycloalkenyl, heteroaryl, or heterocycle,
Z is a substituent R® or a group represented by ~L*-Cy?;
R® is hydrogen, acyl, acyloxy, alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl,
alkoxycarbonyl, alkoxyimino, alkoxysulfonyl, alkyl, alkylcarbonyl, alkylsulfonyl,

15  alkynyl, amido, carboxy, cyano, cycloalkyl, fluoroalkoxy, haloalkoxy, haloalkyl,
halogen, hydroxy, hydroxyalkyl, mercapto, nitro, alkylthio, amino, NHR', NR'R?, -
N(R7)C(=0)R?, -C(=0)NRRE, or N(R")SO,(R"®);

L% is a bond, oxygen, sulfur, carbonyl, alkylene, alkylcarbonyl, atkylamino, -
C(=N-Oalkyl)-, NR"", -C(=0) NR"'-, or -NR"'C(=0)-;

20 Cy® is aryl, cycloalkyl, cyclalkenyl, heteroaryl, or heterocycle;

R7, R® R° R'™ and R'' at each occurrence are independently hydrogen,
C44 alkyl, C3-C4 cycloalkyl, or a (C3-C4 cycloalkyl)amine;
provided that Cy® is not

RZd
RZc N b/;:e
R2b
R2a N R
R!

25
17.  The compound of claim 16, wherein when L' is a bond, Z is -L>-Cy®
and further provided that when L' is a bond, Cy' is phenyl, Zis -L>-Cy* and L is a
bond, Cy® is not
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I ON Q (Ill), wherein Cy' is aryl is provided by
a nethod conprising the steps of: a) heating a
we@oorspoonge of fornula (lila), P i N H S 111HCHUB007/062329
(Ifta) 5 wherein Pis a nitrogen protecting group;
and a conpound of forrruIaR@dll%, Br Cyl Br (Illb)
wherein Cyl is aryl, with a onat e base, a
pal | adi um source, and X&tphos.R*h a solvent, to
provi de a conpound of fo [Ilc)y, P NHL I I ! |
I H N1 Sir (Illy,) 1@z ting a conmpound of
formula (Il1l1c), a conmpound ofifornmula (I11d), O NH
~N (Ill1d) -133 WO 2007/ 100990 PCT/ US2007/ 062329 a
carbonate base and a copper source in a high-boiling

pol ar solvent to provide a onpound of formul a
(18. e) A method of treating a mammal having a condition where

modulation of histamine-3 receptor activity is of therapeutic benefit, said method
comprising administering to a subject having or susceptible to said disorder with a

therapeutically effective amount of a compound of the formula (1) of claim 16.

19.  The method of claim 18, wherein Cy? is heteroaryl or heterocycle,
each having 1, 2, or 3 heteroatoms selected from nitrogen, oxygen, and sulfur,
provided that at least one heteroatom is nitrogen, provided that when L'is a bond,
Zis -L3-Cy® and further provided that when L' is a bond, Cy' is phenyl, Z is -L%
Cy®and L is a bond, Cy* is not

RZd
D
R2c N R2e
RZb
9 RZ?
R8N
R1

20. The method of claim 19, wherein the condition or disorder is
selected from the group consisting of acute Alzheimer's disease, asthma, allergic
rhinitis, attention-deficit hyperactivity disorder, bipolar disorder, cognitive
dysfunction, cognitive deficits in psychiatric disorders, deficits of memory, deficits
of learning, dementia, cutaneous carcinoma, drug abuse, diabetes, type i
diabetes, depression, epilepsy, gastrointestinal disorders, inflammation, insulin
resistance syndrome, jet lag, medullary thyroid carcinoma, melanoma, Meniere's
disease, metabolic syndrome, mild cognitive impairment, migraine, mood and
attention alteration, motion sickness, narcolepsy, neurogenic inflammation,
obesity, obsessive compulsive disorder, pain, Parkinson’s disease, polycystic
ovary syndrome, schizophrenia, cognitive deficits of schizophrenia, seizures,

septic shock, Syndrome X, Tourette's syndrome, vertigo, and sleep disorders.
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P N H -H I Nia Cyl1 (Ille) ON.Nand «c)

renovi ng the nitrogen protecting group to provide
weompands of formula 5 (111). 26.. The proceBGI/US2007/062329

according to Caim24, wherein Cyl is phenyl, and the

nitrogen protecting group is ethoxycarbonyl. 10 27,

The process according to Caim24, wherein the m xture

021t heThe omgtbod df ofa:mo‘rgnwmar(aml tha)coaddionts dispreeuisd of

attentigd e brcsared GEasEAhdher§ b e B PenR Ty,

The process according to Caim25, wherein the

pal | adi um source is palladium acetate or palladi um
5 cBPori dbe m@tgocinﬁ@Iammob?ewﬁ@@othauqﬁv@dtt@n@raiiwg@r is

sonizd a5 ot AP B AT B R bR m 25, "wher ot n he

solvent is toluene, 31. The process according to

C aim 25, wherein the compound of fornul avﬁg %,and
t R&. conpeumehe of slaimi 5. (Yharal theCongiiason Wde is

narco@e%]&a&'e% dASorfBf §%ﬂ|@¢gﬁ% rfﬁthlgﬁ,_e sc;[lﬁf'rl?ah'o?gb §ity.and

qU|no g po ar’" sol vent .
10 -134 WO 2007/ 100990 PCT/ US2007/062329 32.. The

process accor di to Caim?25 erein th onmpound of

F 8fmul & RIPFPES obbe p@ﬂ@@@o?&mawv@? 5 ﬁmed) are
heated with potassium carbonate gnd copper powder in
a high-boiling polar solvent. 5 33, The process

according to Clains 30 or 31, whereyn the high-boiling
pol ar solvent is selected fromgN, H met hyl f or mam de,
~~

di met hyl acet am de, ©,N

Cy1A

ow
SN
(IV),

wherein R is an alkyl group and Cy** is aryl or heteroaryl, comprising the step of

15 treating a compound of formula (Ii)

H
N
Hroe |||H
on
Cy1A
|
0 N~N
- !

(1),

with alkylating conditions to provide a compound of formula (1V).

20 25.  The process of Claim 24, wherein the compound of formula (1)
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pyridi ne, and 4-nethyl pyridine. 10 34. The process
according to Claim 31, wherein the high-boiling polar
w@iovaeme9t s N, N-di net hyl f or mam de. 35,. The prPCEES2007/062329

according to Caim25, wherein the conpound of

formula (lIlle) is treated wi th @anhydrous hydrogen

brom de or hydrogen chloride i 15 acetic acid. 36,

The process according to d q*” 2%, Wherein the

conmpound of fornula (file) 1's/t éﬁted with a base. 20

37. The process accordin im 24, wherein the

al kyl ating condition ¢ ses treating a m xture of

a conpound of forrmulady'l|) and fornal dehyde,

acet al dehyde, or cycldalkyl ket ones, with sodi um

tri acet oxybor ohydr di um cyanoborohyd ride, or

sodi um bor ohydri de. Qﬁéﬁ?@ The process according to

clai m 24, wherein thex kyl ating conditions conprises

treating a m xture of a ﬁﬁpround of formula (111) and

formal dehyde with sodiu ‘i acet oxybor ohydride 39. A
whergippdusdrgis pavidddaby am¢fhodmmmmy 416ps of

PCT/USZOO7/062329 H N }% N 14- Cy1 ON, N

a)( bepyng W@F@Wrﬁpff?@%?y:aor a salt thereof, 5 40, A

conpound that is ethyl

(3aR,6aR)-hexahydropyrroI0[293 c] pyrrol e-

5(1H) - car boxyl ate di benzoyl-Dytartrate salt. 41. A

process for preparing ethyh—{(H

(SaR,6aR)-hexahydropyrroh 2,8- c]pyrrole-5(1

H) - car boxyl at e di benzoyl-D-tartrate salt conprising

the step of 10 reactlng et(bigl

hexahydr opyrrol o] 3, 4-b] pyrrol e- 5(1 H) - carboxylate Wit h
wher@nd? Isem piiidgearnra c@na@r@um agamposind o forppdadiBess

for preparing a compound of fogmula (1V), R |

9?

cy!

§

(Ib)

3

wherein Cy' is aryl, with a carbonate base, a palladium source, and Xantphos in a

solvent, to provide a compound of formula (llic),

P
H

N

Hlll an
o
Cy’

o (llic)

b) heating a compound of formula (lllc), a compound of formula (llid),
O

s
=N

(lid)
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NH" -H Ct I 4NN 15 (1V), wherein RL is an

al kyl group, conprising the steps of: a) providing an
We@wyh03aR, 6aR) - hexahydr opyrrol of 2, 3- c] pyr r ol BEBU320b1)/062329

car boxyl ate di benzoyl-D-tartrate salt; 20 b) treating

acar & B and a copper source in a high-boiling polar solvent to provide a
tédgj%&’ gaé hexa%foPr opyrrol o[ 2, 3--c] py% rpol e-5(1 H _p_ 136

compWn@ 00 a0t g0ePCT/ US2007/ 062329 car boxyl at e

di benzoyl-D-tartrate salt Wlt a base c) heating a
conmpound of formula (Illa), erelnPlsanltrogen
protecting group; and a co nd of formula (I11b),

Br  Cyi 6r (Il1Ib) 5 wherejn\Qyiyis aryl, with a

car bonat e base, a pall a um our ce, and Xant phos in a
solvent, to prowdea oun of formula (lllc), P i
N HIl 1l HN Cyl : Br d) heating a conpound
of formula (I1lc), aCSCorrpound of formula (I1ld), O
NH ~N (I1id) a tarbongt® base and a copper source
in a high- b(()l| n§ ar solvent to provide a conpound

I

[
of fornmul a I Ie

; and
c) removing the nitrogen protecting group to provide compounds of formula

(11).

26.  The process according to Claim 24, wherein
Cy' is phenyl, and
the nitrogen protecting group is ethoxycarbonyl.

27.  The process according to Claim 24, wherein the mixture of the
compound of formula (llla) and the compound of formula (lllb) is treated with

cesium carbonate, a palladium source, and Xantphos in a solvent.

28.  The process according to Claim 25, wherein the palladium source is

palladium acetate or palladium chloride.

20.  The process according to Claim 26, wherein the palladium source is

palladium chloride.
30. The process according to Claim 25, wherein the solvent is toluene.

31.  The process according to Claim 25, wherein the compound of
formula (Ilic) and the compound of formula (llld) are heated with potassium
carbonate, copper (1) iodide, and 8-hydroxyquinoline in a high-boiling polar

solvent.
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Pl NHII IllH Ncy" 0 NN(11le) and e) renoving
the nitrogen protecting group to provi de conpounds of

WO o00ord@90 (111) and al kylating to provi de conpRCmtis2001/062329
formula (1V). 15 -137 WD 2007/ 100990 PCT/ US2007/ 062329
43. A conpound that is

2-{4' -[ (3aR, 6aR) - 5- net hyl hexahydropyrrol of 3, 4
b3pyr r Dhe pt@idssyadeotding i@ﬁbﬁie’n% whgejmihe ermpaus of) -

formufE 4o bl eppoRthEl 1 via AR R SR o1 ABF Y o

carbohéfezﬁﬂd ¥bpper powddtiR réelﬁ‘iﬁh HhiHg potaf Q@liféﬁ% 3(2H) - one

tartrate nonohydrate Form B, 2-{4'
(3aR, 6aR) - 5- net hyl hexahydropyrrol 0[3 4-Db] pyrrol -1(2H)

[ . pyrr

g ochl B AR L dareaingap SahEs) i 31 BheRif e pion-boiing
polar BBh/B)t i@@@é&é@ oRyl NoNalidetropnamide, ididthyhdetamide, bi p

henyl - 4- ri dazin-3(2H)- one L-tartrate anhydrate,
pyridige, @ﬂq 4‘°m13 éPZ"' 6H®) - 5- net hy| hexahydr opyrrol o[ 3, 4-

b] pyrrol -1(2H) -yl ]-1, 1' - bi phenyl - 4-yl } pyri dazi n- 3( 2H) -
one hydrochl ori de anhydrate.. 10 44.: Crystalline

2344 - [rbéq}ﬁa@@%)a@dmmg}tbi@maln%,rwbwaimtm Bigh-linjiling pelar

| - 1' - bj phenyl - 4-yl }pyri dazi n- 3(2H) - one
30"’911“63&&“’% J‘Lﬁﬁ'ﬁ?ﬁ e Form A denonstrat | ng at | east

one characteristic peak in the powder X-ray
diffraction pattern at values of two theta of
33900. The8bFas accordingdo Claien 25 7whaasin thet somgound 0P,

formé% légg szzi_{eégd%\% 2@@%}%{{%&%@\/&%%%9 b2r0m%cze6 gp h%dro%@ﬂ chioride in
a(‘et;@aélﬂ [ (3aR, 6aR) - 5- et hyl hexahydr opyrrol o[ 3, 4- b] pyrr ol

H-yl]-1, 1' b| phenyl - 4-yl } pyri dazi n- 3( 2H) - one
L tartrate rmnohydrate Form B 20 denonstrating at

LS TORERChEL ARl 28 DB RS ogbdba o

formLﬂa%@l@ i2tredied4fith 2 batd. 920. 2, 12.520.2, 13450, 2,
.2, 16.920.2, 17,620, 2 17, 900. 2 19. 100. 2
20 460 2 and 20.630.2. 25 46. Crystalline

244" - h335088R) agsdRHMLERMYA RN Sk frabh@ ¥bRaton

comprises treating a mixture of a compound of formula (IIt) and formaldehyde,
acetaldehyde, or cycloalkyl ketones, with sodium triacetoxyborohydride, sodium
cyanoborohydride, or sodium borohydride.

38. The process according to claim 24, wherein the alkylating conditions
comprises treating a mixture of a compound of formula (11l and formaldehyde with

sodium triacetoxyborohydride.

39. A compound of formula (lil)
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1(2H) -yl ]-1, 1" - bi phenyl -4-yl } pyri dazi n- 3(2H) - one
hydrochl oride tri hem hydrate denonstrating at |east
wWoer@7abme@ct eri stic peak in the powder X-ray PCT/US2007/062329
diffraction pattern at values of two theta of
4.030.2, 13.920.2, 15.550.2, 1%610.2, 15.930.2,
16. 150. 2, 24.370.2, 24.660. 2, 120. 2, 25.680.2, and
30 27.900.2.. 47.. Crystalli
2-{4' -[(3aR, 6aR) - 5- net hyl hefé yd o%yrrol o[ 3, 4- b] pyrr ol
- 1(2H)-yl]-1, 1" - bi pheny ri dazi n-3(2H) - one
L-tartrate anhydrite -1 2007/ 100990
PCT/ US2007/ 062329 derwhstrating at | east one
characteristic peak in the powder X-ray diffraction
pattern at val ues @ theta of 4.340.2, 8.690, 2,
13,0402, 15.820. 2, 7.410, 2, 18.350..2, 18, 930. 2,
20740. 2, 22.400.. 2, . 040. 2, and 26. 450. 2. 5 48.
Crystalline
2-{4' -[(3aR 6aR) - 5-net hyl ﬁe;ahydr opyrrol o[ 3, 4-b] pyrrol
wherein Qy2 apyl Jorlg &akit eybenyl - 4-yl } pyri dazi n- 3(2H) - one
hydrochl ori de anhyd rate denonstrating at |east one
characteristic peak in the powder X-ray diffraction
ter xé‘? rd rié?to rrole-
%OBOQZC%E%&%%%E@‘%% I&Bﬁ@am gg 9 py 10. 2,y
5(1H)26arbagylate mneml EEEI’HB’(EBQ@t 2 24 030. 2 24. 670. 2,
31.900. 2, and 32,750.2. 49. Substanti al | y pure
crystalline 2-{4'-[(3aR 6aR)-5-
gy hyl hqmba!@g ﬁmﬂrépém{g’%emybmw GQIR)-héiérl)yc}rbbyrlotﬂJ[zl Bip
hen yridazin-3(2 one L-tart

c]pvrrmghv@r@aréommﬂ dibegroyl Eﬁ*tratﬁ saif PWBU?'@%P?@I‘%H P ne
reactwgiqi?ylH&%E}/gt%%{/@o&?, %Jpxrrghe 5(r1 Hgl {lz%)'%late \ﬁ/ltrr D-

dibenzdyitdrtaremid rond hWnart@lam n- 3(2H) one L-tartrate
monohydrate Form B. 20 51. Substantially pure

crystalllne 2-{4' --[(3aR, 6aR) - 5-

b e

trihem hydrate 25 52. Substantlally pure crystalline
2-{4' -[(3aR 6aR)-5 net hyl hexahydrqpy

rrol o[ 3,4-b]pyrrol-1(2H)-yl]--1, 1'R'pj phenyl -4-yl } pyrid
azin-3(2H)- L-tartrate anhydrate . Substantially
pure crystalline 2-{4"-[(3aR 6

met hyl hexahydr opyrrol o[ 3, 4- b‘i roI %%ZH) yl]-1,1"-bip
1

henyl - 4-yl } pyri dazi n- 3( 2H) - y ochl ori de
anhydr at e.
Cy

|

DU
X
(V).

wherein R' is an alkyl group, comprising the steps of:

a) providing an ethyl (3aR,6aR)-hexahydropyrrolo[2,3-c]pyrrole-5(1H)-
carboxylate dibenzoyl-D-tartrate salt;

b) treating the ethyl (3aR,6aR)-hexahydropyrrolo[2,3-c]pyrrole-5(1H)-
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54. Crystalline

2-{4' -[(3aR 6aR) - 5- net hyl hexahydr opyrrol o[ 3, 4- b] pyrrol
WO 206013&9W0 2007/ 100990 PCT/ US2007/ 062329 PCT/US2007/062329

1(2H) -yl ]-1, 1" - bi phenyl -4-yl } pyri dazi n- 3(2H) - one

carbokylb%r@;béhﬁomﬁﬁm@[eaéﬁt ﬁﬁh"ﬁ Pasdiavi ng the unit cell
parameters wherein a is 7 A,bIS 4 A cis 22.7 A

c)ariﬂ@a[leg jascongpound ofsfoggul@%)b whereig P is a nitrogen protecting

aous a5 BT BRI, 2Py e

L tartrate nonohydrate Forq BBrhaving the unit cell
parameters wherein a is A bis 87A cis 40.3
A. 56. Crystalline

2-{4'-[(3aR 6aR) - 5- rrelOrYyI hexahydr opyrrol o[ 3, 4- b] pyrr ol
- 10 1(2H)-yl]-1,1' blanhenyl 4 yl } pyri dazi n- 3(2H) - one
hydrochl oride trihem hydr at(é haV| ng the un| t cell
parageters wherein a is 7.

2 A
wherdin@yals B, Wi @ Grraeata ke SSpId L p9u s, Snd Jehfiios h o
solveqt‘;?o Brovidd a OMPRFESS fbRALIBNARIT 1 ng 2-{4"-[(3aR 6aR) -5

net hyl hexahydropyrrol o[ 3, 4-b] gyrrol -1(2H) -yl }-1,1" -bip
henyl - 4-yl } pyridazin-3(2H )- gge conpri sing
recrystallizing

2-{4' -[(3aR 6aR) - 5- et hyl hek ridpyrrol o[ 3, 4-

bl pyrrol -1(2H)-yl]-1,1' -k ongnyl 4-yl } pyridazin-3(2H) -
one L-tartrate salt in nd di net hyl acetam de
or ethanol, -140

EE!C

d) heating a compound of formula (llic), a compound of formula (l!id),
0

o
=N

(liid)

]

a carbonate base and a copper source in a high-boiling polar solvent to provide a

compound of formula (llie),

S - and

e) removing the nitrogen protecting group to provide compounds of formula

(11 and alkylating to provide compounds of formula (IV}.

-137-



10

20

25

30

WO 2007/100990 PCT/US2007/062329

43. A compound that is 2-{4'-[(3aR,6aR)-5-methylhexahydropyrrolo[3,4-
hlpyrrol-1(2H)-yl]-1, 1'-biphenyl-4-yl}pyridazin-3(2H)-one L-tartrate monohydrate
Form A, 2-{4-{(3aR,6aR)-5-methylhexahydropyrrolo[3,4-b]pyrrol-1(2H)-yl}-1,1'
biphenyl-4-ylipyridazin-3(2H)-one L-tartrate monohydrate Form B, 2-{4'-
[(3aR,6aR)-5-methylhexahydropyrrolo[3,4-b]pyrrol-1(2H)-yl]-1, 1-biphenyl-4-
ylpyridazin-3(2H)-one hydrochloride trihemihydrate, 2-{4"-[(3aR,6aR)-5-
methylhexahydropyrrolo[3,4-b]pyrrol-1(2H)-yl]-1,1-biphenyl-4-yl}pyridazin-3(2H)-
one L-tartrate anhydrate, or 2-{4'-{(3aR,6aR)-5-methylhexahydropyrrolo[3,4-
bjpyrrol-1(2H)-yi]-1,1-biphenyl-4-yl}pyridazin-3(2H)-one hydrochloride anhydrate.

44. Crystalline 2-{4'-[(3aR,6aR)-5-methylhexahydropyrrolo[3,4-b]lpyrrol-
1(2H)-yl]-1,1'-biphenyl-4-yl}pyridazin-3(2H)-one L-tartrate monohydrate Form A
demonstrating at least one characteristic peak in the powder X-ray diffraction
pattern at values of two theta of 3.90+0.2, 16.72£0.2, 16.9920.2, 17.17+0.2,
18.12+0.2, 19.72+0.2, 19.98+0.2, 20.25+0.2, 23.96+0.2, 27.65+0.2, and
28.93x0.2.

45. Crystalline 2-{4'-[(3aR,6aR)-5-methylhexahydropyrrolo[3,4-b]pyrrol-
1(2H)-y1]-1,1"-biphenyl-4-yl}pyridazin-3(2H)-one L-tartrate monohydrate Form B
demonstrating at least one characteristic peak in the powder X-ray diffraction
pattern at values of two theta of 4.39+£0.2, 10.450.2, 11.92+0.2, 12.52+0.2,
13.45:0.2, 16.71+0.2, 16.92+0.2, 17.62+0.2, 17.90£0.2, 19.10£0.2, 20.4610 .2,
and 20.63:0.2.

46. Crystalline 2-{4'-[(3aR,6aR)-5-methylhexahydropyrrolo[3,4-b]pyrrol-
1(2H)-yl}-1, 1"-biphenyl-4-yl}pyridazin-3{2H)-one hydrochioride trihemihydrate
demonstrating at least one characteristic peak in the powder X-ray diffraction
pattern at values of two theta of 4.03+£0.2, 13.9220.2, 15.55+0.2, 15.6120.2,
15.9310.2, 16.15+0.2, 24.37£0.2, 24.66+0.2, 25.12+0.2, 26.68+0.2, and
27.90+0.2.

47. Crystalline 2-{4'-[(3aR,6aR}-5-methylhexahydropyrrolo[3,4-b]pyrrol-

1(2H)-yl]-1,1'-biphenyl-4-yl}pyridazin-3(2H)-one L-tartrate anhydrate
-138-
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demonstrating at least one characteristic peak in the powder X-ray diffraction
pattern at values of two theta of 4.3410.2, 8.69+0.2, 13.04+0.2, 15.82+0.2,
17.112£0.2, 18.3540.2, 18.93+0.2, 20.740.2, 22.40+0.2, 23.04+0.2, and
26.45+0.2.

48. Crystalline 2-{4'-[(3aR,6aR)-5-methylhexahydropyrrolof3,4-b]pyrrol-
1(2H)-yl]-1,1"-biphenyl-4-yl}pyridazin-3(2H)-one hydrochioride anhydrate
demonstrating at least one characteristic peak in the powder X-ray diffraction
pattern at values of two theta of 6.27+0.2, 12.59+0.2, 15.15+0.2, 16.71+0.2,
18.49+0.2, 18.95+0.2, 20.31+0.2, 20.97+0.2, 22.44+0.2, 23.8210.2, 24.03+0.2,
24.67+0.2, 31.90£0.2, and 32.75+0.2.

49. Substantially pure crystalline 2-{4'-[(3aR,6aR)-5-
methylhexahydropyrrolo[3,4-b]pyrrol-1(2H)-yl]-1, 1-biphenyl-4-yl}pyridazin-3(2H)-

one L-tartrate monohydrate Form A.

50. Substantially pure crystalline 2-{4'-[(3aR,6aR)-5-
methylhexahydropyrrolo[3,4-b]pyrrol-1(2H)-yl]-1, 1'-biphenyl-4-yl}pyridazin-3(2H)-
one L-tartrate monohydrate Form B.

51. Substantially pure crystalline 2-{4'-[(3aR,6aR}-5-
methythexahydropyrrolo[3,4-b]pyrrol-1{2H)-yl]-1,1'-biphenyl-4-yl}pyridazin-3(2H)-
one hydrochioride trihemihydrate.

52. Substantiaily pure crystalline 2-{4'-[{(3aR,6aR)-5-
methylhexahydropyrrolo[3,4-b]pyrrol-1(2H)-yl]-1,1"-biphenyl-4-yl}pyridazin-3(2H)-
L-tartrate anhydrate.

53. Substantially pure crystalline 2-{4'-[(3aR,6aR)-5-
methylhexahydropyrrolo[3,4-b]pyrrol-1(2H)-yl}-1,1'-biphenyl-4-yl}pyridazin-3(2H)-
one hydrochloride anhydrate.

54. Crystalline 2-{4'-{(3aR,6aR)-5-methylhexahydropyrrolo[3,4-b]pyirol-
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1(2H)~yl}-1,1-biphenyl-4-yilpyridazin-3(2H)-one L-tartrate monohydrate Form A
having the unit cell parameters wherein ais 7.6 A, bis 7.4 A, cis 22.7 Aand B is
94 1°.

55. Crystalline 2-{4"-[(3aR,6aR)-5-methylhexahydropyrrolo[3,4-b]pyrrol-
1(2H)-yl]-1,1"-biphenyl-4-yl}pyridazin-3(2H)-one | -tartrate monohydrate Form B
having the unit cell parameters whereinais 7.6 A,bis 8.7 A, cis 40.3 A.

56. Crystalline 2-{4"-[(3aR,6aR)-5-methylhexahydropyrrolof3,4-b]pyrrol-
1(2H)-yi]-1,1"-biphenyl-4-yl}pyridazin-3(2H)-one hydrochloride trihemihydrate
having the unit cell parameters whereinais 7.3 A , bis 7.4 A, cis 222 A and a, B,

and y are each respectively 86.3°, 81.0°, and 77.3°.

57. A process for preparing 2-{4'-[(3aR,6aR)-5-
methylhexahydropyrrolo[3,4-b]pyrrol-1(2H)-yl}-1, 1-biphenyl-4-yl}pyridazin-3(2H)-
one comprising recrystallizing 2-{4'-[(3aR,6aR)-5-methylhexahydropyrrolo[3,4-
blpyrrol-1(2H)-yi]-1,1"-biphenyl-4-yl}pyridazin-3(2H)-one L-tartrate salt in water

and dimethy! acetamide or ethanol.
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