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OCTAHYDRO- PYRROLOr 3, 4- Bl PYRROLE DERI VATI VES BACKGROUND
OF THE I NVENTI ON Thi s application clains the benefit

W@R008/06368Fr ovi si onal Patent Application No. 60PGIESH0D062341

filed February 24, 2006, which is herein incorporated

by reference inits entirety. I QCal Field The

invention relates to octahydro-pyrrol o[ 3, 4-b] pyrrole

compounds, conpositions conprising such conpounds,

particul ar salts and pol ynorphs thereof, methods for

maki ng the conpounds, salts, and pol ynorphs, and

met hoddETHOD at MAKINGNINIPROVEDRBA LUISDIUPRODINITR)

such compounds and conpositions Description of Related

Technol ogy Histam ne is a well-known nodul at or of

neur onal acti VBAZKGROUSESOFITHE INVERTION hi st ami ne

receptors have been reported in the literature,

& Coye i@l red to as histamine- 1, histam ne-2,

hi stam ne-3, and hi stam ne-4. The class of histam ne

receptor_known as the histanmne-3 receptor (al so o

sonet i medisc HIVeRipn: Faate & hflindc mooduelee it drrtisplar He halistic

LREBBE Arhncd FoR&kdrSY 88rduOnRlcay @ role in

neurotransm ssion in the central nervous system The

hi stam ne-3 (H3) receptor was first pharnmacol ogically
ter i ihxStam nergic nerve termnals

?*i%g{” 5’?‘ dﬁ%@%@ﬁt (1983)). The histanine H3

receptor is able to regulate the rel ease of

neurot r mm b &fPant gr&dﬂas GENL LR andChY R oF ﬁ%&m fh”%e art,

peri pheral nérvous system and al'so in peri phera

Magang bechpraductshae gastdr @ higbstnanay fibemcsuchi as taaumid efitdss.

ARREEE AR R dEEm e b R EC b Bt & Lifmercia

acetyl tbelis aeonsantnet heimprew thé p@patitd dferor prbducts, such as

%fhstence ﬁf H3 receptors and their established role

iPROHIBGT BOPWE neur ot ransmitter rel ease activity in

ani mal nodel s of disease indicate the utility of

hi stam ne H3 |igands for the treatnent of disease.

Thi's hash RBtcYaE ddvauld gﬁrdéﬂmf’lﬁrt? PEade Prdliie ey iieraducts

A hichIRl @EproV&l ERsthiRe @PRIGK crRGN &L ullal dn@iME &YONI St s

((Leurs, et al , "The histamne H3 receptor: From gene

cloning to H3receptor drugs"” Nature Reviews Drug

Di scovery (2005) v 4uviMARYIGP THY IRVENTEONAI . Nature,

327:1 17-123 ( 1987), Leurs and Timmernman, ed. "The

Hi story of H3 Receptor: a Target for New Drugs,"

Ei : ‘ ‘ . R ofar ‘
; egz\pl)lt g:lrsl Q%cg)ﬁagalﬁéee) “I']T%—}glﬁl si gl&énylblg,%hé?é fsgjtrthﬁ’x{?yﬂ?lﬁtggd of making a

d or regu

Haitibtrd rweistanti compofitelmaserahmeng-Bnprecd ptastangea frkigh Thesgy rifle

L . r.at.e N{.SE: 0] .St,

ShAECHR SR 8 TR AR e I RBE Sk AR GERBE! e

rcemppding s nétervek dfdhegh tenagkte dranod Gbersti dontonpstha fitirods bigerdeitts a

rt}?elrrialt qgstit 9 OE Dleetﬁ:a%g tré ?l' anﬁrﬁloq 1R %Sttiberg)n si aveorI a\{ian ssure of at

nenory S EFgmITVET ARt STHET Hewr 61 3gr Cal™ priodeE ey

ddaetsabbit, 1, 5006six116.6 M1 pheral and system c activities,

such those involved in asthma and allergic rhinitis.

Al t hough various cl asses of conpounds denonstrating H

L ece f|o_t orrhlmodlubraiohrbg%oa@toiéigbg ¥ Iﬁe«}a@d forl ﬁqamsggJ lacballBtic resistant

eneficial to provide additional conpounds,

FemBF rl%%tffrwg h3iRg YMRrgY sk reyipancego Mw&ysﬂ%a@%@awd&ae

i1iR6,0th® Heddo8 GomPfi@n KIBeEH E € BbroG O BROSddnPilRg USRiwdrk of

for the(apeutig né?ﬁ%ds. BRI EF DESCgPPTICﬁf%FgTHE )
Ry FreniREfibers; s cogtipg ke firsk-frbagus glay ¢rr With 2o thermoplastic

pattern of a L-tartrate nonohydrate Form A pol ynor ph

of

2-{4' -[(3aR 6aR) - 5- et hyl hexahydr opyrrol o[ 3, 4-b] pyrro

- 1{2H)-yl]-1 , 1l-birhenyl-4-yl}pyridazin-3(2H)-one.

FIGURE 2 is a powder X-ray diffraction pattern of a

L-tartrate nonohydrate Form B pol ynor ph of

2-{4' -t (3aR 6aR) - 5- et hyl hexahydr opyrro! o[ 3, 4-b] pyrro
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Yet another aspect of the invention relates to
r adi ol abel ed pharmaceuti cal conpositions. Radi ol abel ed

w0 2008®63882 conpounds of fornula (1) can be provPOBUSHE7/062341

conpositions of the invention and adm nistered in
accordance with a nethod of the invention, typically
for assessing or diagnosing conditions and disorders
@%iga;eﬁﬁné st pFREER! PheRBl 'f%kdu)( laylePEoBN MY £nbtork of high
i magi ng. More particularly, positron-emtting
itY@¢ip @nyd %lmfﬁpoqma%g dhe tsheonil nfleries é‘ﬁ’efra’ylﬂb@ thseaorastic
Hufefand FBAT B HAGREThd AASIQRnE Fblchd Dgels AP BARRYIFat
wherein the |ocalizafion of histanm ne H3 receptors,
Agast abhet 16500t (10.8 Mitd).ch t hese receptors are occupi ed
byl i gands, can be determned. In this use, the
conpounds of the invention possess at |east one atom
of a posIhtaddiuioe,rr'ﬂtii iirn@nuicald 'prmiv'fdm capeleﬁleﬂ efot exhkingom tallistic
r?s’istan§ osb (? I agerllaléo Vlnéelmr&p% ? r%s‘é’se Igﬂ\é%%gi_% e%ﬁets
Iafmghmglkefthb me(thastplcemﬁhﬁs?ﬂhg pﬂdmlmgmefmtst mnn alosen fibtoat dsyer

ar.ti cul and of cert
it S B orR 3 g EREER ARGDRrD kof e Bt st gigg-woven
Q‘fblmms |1ae/|eﬂgn1aadhemqgms @8lyliathaps pAr pﬂ@gldsigcdhee@mpml dresen
ts an nventi on O rel ate
?@ﬁ%‘é L?ﬁ&%c%“ﬁ’éis%ﬁraép e PE@&# Lradly; aﬁ%‘ﬁé@’%@s@é‘“‘ﬁ% © Second
ROERAK N FbioRE1aG&PIRLA @ﬁ:rm&ﬂﬂtsh@ ,po@afétm@é YRTA ﬁ’ﬂf‘aﬁlgmg the first
descri bed hereln._ The conpound HEOSItI

@Bdpesoat Mgneryer &“r%wnlagers ﬁ?f&c%@g&e ot aﬁ%l@?‘%ﬁ)ﬁdtf}% woven

HORROURA SriclI®E NRA SedpBEt thr@ad bihgr: Uhd RAQNBEtthd Erst and second
condi tions and di sorders by adn1n|ster|n t he

dibrye lavers at ¢ prgisycat et legst Fl??ruf‘rb5Qﬁ Pt A®-MApounds,
particular salts of certain conpounds, particularly

pol ynor phs of certain conpounds, and conpositions

cont ai niThe igveation &irthst prowvidgsnpmgthed ofebrovng ticapradtange of a

TR BB PR et Rt R R G PP G Rethon
@)mpﬂisi@ providing €dirstafibrotselaye esnuisog 4 netvvhrk of high tenacity
%P Cl%l i) %)g g:‘]clsogp %élﬁlg elltrsqtf%roalg (iiaéllelo Wltﬁ?‘h err{n eglgstﬁ éoo )ylune%lvélnng gesm

1@4{ gdcondiilangs layer aorln]ymsng :Dnﬁ:‘DWOIikS)f tahi tmdtmaamdrﬂbers

SRRER G b gl o RINGE bRt Bt D iestanh, R yiding he

éxanpd @eS:oﬁxf fibowd laid1€ hidresshtet ofat Raft@bodti MO0 @i (10.3 MPa) to

cetyl, 1- oxopropyl, . 2, 2-di ethyl-i-oxopr

SRl P 18 Bt PO Am LSRGy PR o dae el
halce. n neans an acyl group, as defined herein,

appended to the parent nol ecul ar noiety through an
oxygen atom Representative exanples of acyl oxy

i ncl ude, it e s%gﬂf@fngiy‘ dAcheded Bat vﬂfeﬁtaﬁhé??ﬁ)éplastw polyurethane
pr opi onyl oxy, I sobut yryl ox The term "al kenyl " as
ey ishised th fREm Mscompopifca pigindd é‘li;row aHetied @Hathe composite is
I'féflq{eg %g{?qp%lpﬁﬂ%sﬁfen 'tH%QoIn‘i)Qme%laE (ﬂnﬂ-lgvéﬂaﬁakﬂ%ﬁé 'res?s%ce to high
prefera 5, carbons, and containing a
lcaergy rifin dé)uli%w bishthe éﬂ<borT h@d@: lgbnsciplby) dnqxemt@s%mewnmlm results

[
BHRRY PRen3es e it ity BE BB LR bl
4- pent enyl, 5-hexenyl, 2-heptenyl,
2-nethy|-1-hepteny|, and3- decenyl The term "al koxy" as
used herein nmeans an al kyl group, as defined herein,
appended to the parent nol ecul ar noiety through an
oxygen atom Representative exanpl es of aikoxy
i nclude, but are not limted to, nethoxy, ethoxy,
propoxy, 2-propoxy, butoxy, 2tert-butoxy, pentyl oxy,
and hexyl oxy. The term "ai koxyal koxy" as used herein
means an al koxy group, as defined herein, appended to
t he parent nol ecul ar noi ety through another al koxy
group, as defined herein. Representatlve exanples of

L 1
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w@e008/0d3e82 t erm "aryl al kyl "

8, or 9, Wiere the aryl group is a tricyclic aryl, the
nunber of substituents is O, 1, 2, 3, 4, 5, 6, 7, 8,

group, as defined herein, appended to the parent

nol ecul ar noi ety through an al ky! group, as defined
herein. Representative exanples of arylal kyi include,
but are not |ipited KIPDERERIPTIOR GIENE IRVINTIRIN

3- phenyl propyl™ The ternl"carbonyl" as used herern

means a -C(=0)- group. The term "carboxy" as used
herein P@l@'}ﬁ’es@nt 1@%11%'65 GE1RHP 10 I&ﬁp&sﬁéﬂorﬁé@%m %%mﬂ:ﬁ ﬁgers
herein nmeans a - CN group, attached t he parent
rroiiciic bavar impaived yoatlivhe wgsrrﬁt'«tnh@ ‘iﬁa?%]ﬁ tphblgh eanptigy rifle bullets.
T%Xs%ngﬁgﬁgﬁgs r@%afﬁ%@lgrlgﬂ L& ”ﬁeﬁfk%c aremga\}lt HrAHP rticles, both
appended to fe par ent” no ecu ar noi ety throug ha
ﬁh@ﬂhyﬂ or gugmlu @xamp]@i; md]udgl;)odyultrmmohelmpm lladets @nd the like.

4- cyanophenyl, 3-cyanophenyl, and 2-cyanophenyl The
term "cycl oal kyl" as used herein neans a saturated
cyclic hyghemmgboﬂe@ubﬁpamdmﬂmknﬂng:ﬂwamm@wﬂmmBgmmeyis

ar b oal k ude cygel opr.opyl ,
30T S R By s Y Sy R PERER PR ayggtne
(‘Mxﬂ 201G hlyd knoGdraCtheQYATO dhik ythe DiapasviILRS) hiad the 8kers to a
saturated cyclic hydrocarbon group containing from3
to 5 carbons, for exanple, cyclopropyl, cyclobutyl,
and Cyclmpmtmkpomeoﬂtﬁé eseqy fvelokeyiber idan URAGhtOBSR the
means a cyclic¢c hydrocarbon group containing from3 to
dengty figisasion: %Waﬁdﬁulﬁqglua gheator Elaf e riraners singyiones of width
kamn AScE AP hesor@hglGy hk Qalnk &BY! intigdsUsiensHishQR QReRAment,

clobuten%/ g opentenyi, cycl ohexenyl,
o sip1and LT &yes o6 chamgd. cutar Aisemiipynus dkenend the
30 H§V119§ re'gtl‘l%r &W?ﬂe?tﬁé&%ss ‘%Ecti%}{d qaL KERWALEF ARRIcOh pHI]ﬁlty
invention s substituted h 0, 1, or 2 substituents
9é|apy: 10é dhef forgomeydr, a a@vblméybn th¢rredny A, yagl ok gontinuous strand

I al koxycar bonyl ,
Fé’ﬁ%?ﬁ?géxyﬁ@i%ggggﬁé%nyl al kyl , alkylcarbonyl

al kyl sul fonyl , al kynyl, anldo carboxy, cyano,

cycl oal kyl., I X .

hal oal k;{}?ﬁ chos% é"e%ﬂgt% OE ?gé(rs uge?ulq}{ c51’15 199411] 1§1l1 Fﬁy ¥ar?/ éVaI%(%l}é ’They

oxag, bencitaubyy, mtkyldbh]ng in -cNR? R&nm@ N%ER&)wamb}obylof irregular or

-S R9JSQ2( R10 erein, R7,
O%ahgm“ Q&éb%ﬁgséf%"“%f}fa ed Her é‘i H?.‘Ofgrﬁ%g“}{%r?ﬁ regulat’ lobes

‘Pey&dtiag! fkonh ety Hiady lor lasgiudmal hds eif nhergddisena 1€ e lpaaickiytly

PR B S s ARG PRERERR T o ol RS Sigoppost

estatly ek Esenbabf MesteManptesi@roay sdcaal. kyl car bonyl

i nclude, but are not limted to, cyclopropyl carbonyl,
cycl opentyl car bonyl, cycl ohexyi carbonyl, and

cydoheptakl ad eyl the T t‘lﬁ!’gﬁﬁenﬁd&@' Rk thahkVibirs adidisade
herei n means a cycl oal kyl grou as defined herein,
appehdetiat & eheregar dap 2 ceifarThets Ebsys prefeselgn haye initial
Q&%MimE&HHHﬁIﬁémqgﬁhnﬁ@gﬁ%ﬁ@bﬁx@@ﬁ%Q§&ﬁkﬁﬁh¥%tQ&BF@EE%S

of cyci oal kyi al k I nclude, but " are not limted to,

ayeeruEst @D{QS?&M Ry 56 d&r@ﬂe@gﬂeﬁbe}is prettgpp having a tenacity equal to or

SYBLPORYLITLP o CICHFLRERIA LT 0 200 g o

@y chdrgy-hykicdcaublon Og gisatpr tb@mlmun%@ gf Peatie@artyopiSferred fibers
r r

%% %g&ZkhatV n% a t%%a%qg gg%al A g? %Iregtg%l rh%n Ocilt qu yc?/ grteﬁr%rgg n%odulus

tenmad) ngdsr geaadrkl}aln agouj 4po0 g/fhendt amremfgyht(ablteylt aiahto br gs:aueséldn

herei n neans two i ndependent al kyl groups, as defined

herei n, appended to the parent nol ecul ar noiety

through a nitrogen atom Representative exanpl es of

di al kyl am no include, but are not limted to,

di met hyl am no, diethylanino, et hyi net hyi am no, and

but yl net hyl am no The term "fl uoro” as used herein

nmeans -F. The tern1 fluoroalkyl ‘as used hereln means

oy I O o N a e

as used herein neanBCHOSHOY62341



10

15

20

25

30

WOoreg08063682 esent as taut oners.

rings are substituted with 0, 1, 2, 3, 4, 5, 6, 7, 8,
or 9 substituents. Heteroaryl groups of the invention

"heterocyclic" as used herein, means a nonocyclic
het erocyci e or a bicyclic heterocycle. The nonocyclic
heterocycle is a 3, 4, 5, 6 or 7 nenbered ring

caewt aly rjggn gAﬁsngsfsﬁ\s,;e RRRuhay %Fecfé{réamni‘tfddi%%ﬁdﬁﬁitgﬁ‘eferred are
sel ected fromthe group consisting of N, an The

3hosg ?mhodlmerﬁfb@r‘@adr iha éFnaeityted |th¢sﬁbfrsrie?<e}abf@t0<§ greatsr Bigp alput
f2§%gﬁ ttﬂb%&ﬁl@ W dGRs ?s' e%lhélqg opfgreger Ma@%uﬁSOOTgﬁ and the energy—
er ring contains zero or one
derbreal \meoml tpmreeeamtﬂ@wémrﬁi B é@tue@i hargim thh eer@ls Oupial
(fé:hrslﬁé ﬁl‘b&lﬁ\gs”o‘ftengﬂe Noalﬂgs ’Sdnd THl%dLg e%n t (ﬁlﬁlﬁ%f ei &g:ny as
may contain’ zero, one, oubl'e bonds provi
tirasur¢diley AN, 226 6m atyaﬂnelnd bpgstt h@Dﬁw foha magurbsdtértalient ,
does not tautonerize with a substituent to form an
aromatic ring. The nonocyclic heterocycle is connected
to the paneilt fivoed &c kihawn moihetayt. t $uiblgrany fibars beefubinaie
cont ai ned W noc i C.
i S Dt R B e R P B SO JRDE eclebibed
e UeS. @aty Sbe3 67‘1(,‘54&‘1&: diklids uger cﬁ" wh(itth ib expréselg nﬁdbrporated herein by
aze

gﬁg S&QWP the_l_ex:t),enaﬁ gcfogﬁgtpnt hfregw i tpﬁgjsrreglﬁ%?ml% ﬂbers w111 have a

lendci€li bhdtady aboui @ 3@0hi Mytlal tdnmaﬂ@mhmsdwby |least about 200 g/d
i sot hi azol i nyl i sot hi azol i di ny i soxazo

nyl,
ag%ﬁléfaqrg}ﬁf%lgfpak 'ﬁd?aﬁh@:rquh@ﬂg, agkdaaqrg%z}r}yn@;pferred aramid fibers

%ﬁ@la@za%ﬁaehwf at 1QX@H0h 200/, a@mtm Iténglﬂmbdulus of at least about
er azi nyl, peridinyl, pyran pyrazolinyl,

ﬁ9$ glond ap ﬁ}ﬂrgy @W?%qu Alipast ﬁw?%lﬂ Yainyl

t et rahydr of uranyl, tetrahydrothienyl, thladiazolinyl,

t hi adi azol i di nyi, thiazolinyl, thi azol i di n

t hi onor phest pwﬁﬂed aramidifibas wat ive peaglall way cast about 23 g/d, a

%&h@%f Bh@isf %utsw() ng(P d’an elﬂe J 91%5(11 ? stta'bbl'itt}'()%%y IFor
e bicyclic etero e s nocyc eterocycle

fexgaple.t whdppheyidne gqrrqnmlalmldﬁrﬁi@ly@itsi whhetlelv@ogpdbretely high

TRGH 4 Rq c%gg' \Qfﬁie‘sﬁyére ArIRAAG YL AE nlﬂ eftoﬁﬁﬂ%yb%hﬁ%ié Y5 §Gnt

to a cy cl oaf ﬁ & honéeychr e ed

tc0mpamnx) cExalrnpd:eshm ”éwa:roy@lT@OO(T fremb]reu;lgmwhmh hat edandy of ¢000.

S B Bon e Sy b AR R orogre e Bl TBh e Keled Bhen

thhel(}t)orgatml 2¢/hatvatee ytingial Be@reeﬁelntuabnd/en:emarmmanefy,
[ [ teroocycl e, i ncl ude, e not limted.to

PR B R g g LosORarioRi oy Ies: wisa ity

Lisé4- e nzeadisqonl eylco-pal,y(?p ﬂiehyldﬁ@‘cdreﬂhﬁﬂl’a‘ﬁﬁw 3y | axydiphenylene

2, 3-di hy dro i -benzoth 2,3- dihydro-1 HindoJy

é?{ephiha?ne - 1% WH |“’o apr?am%‘gfﬂhls TREN RS PORER- Peenylene

RebRLAGY R P FibeE JriickdC6RtdeRMISURS Ul tiéhednd¥r tihe trade name

hydrogen, or optionally substituted with 0, 1, 2, 3,
ONEXE6, 7, 8, or 9 substituents independently

selected fron1acy| acyl oxy, al kenyl, al koxy,

al koxyal koxy, alkoxyalkyl alkoxycarbonyl

al koxyi rhibq beralnmby@ﬁmfyo&wﬂble S suclalawqr@aqtrmdmﬂlbout 50 to

| I I

Cyéci?f 36%&?‘[@% ma%r%gqéﬁag}% @6%1 qﬁ’out %% Ecg Oonal E%ff;((‘);(%mer, still more

madf@ablkﬁlom Habiogorto ahquﬂﬂ@@@denby darndmmt g ferabiefreapbait 300
%@%ﬁ Lﬁ%%%héplo -NR7R8, (NR7R8)carbonyl, -SO2N(R9)

¢ N(ROJSCR(RLO ) . Additional exanples of

heterocycles i nclude, but are not |limted to,

i soindo!ine-1 ,3-dione, (Z2)-1 Hbenzo[e][1

, 4] di azepi n-5(4H) -one, pyrimdine- 2,4(1 H, 3H)-di one,

benzo[ d] t hi azol - 2(3H)-one, pyridin-4(1 H)-one,

i m dazolidin-2- one, 1H i m dazo!-2(3H)-one,

pyri dazi n- 3( 2H) - one, tetrahydropyrinidin-Z(l H) - one,

and 1H benzo[d]i m dazol -2(3H)-one The term "hydroxy"

as used hereln nmeans an -CH group. The term

o s oy o

The term "het er oRgDUB200T062341
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Exanpl es of such radi oactive atons include, but are
not limted to, 3H (tritium, 14C, 1 1C 150, 18F, 35S,

wa22®she3esnd 1251 . Conpounds of the I nvention BOnps29ntes2341

of the invention can have the fornmula (1) as descri bed
in the Sunmary of the invention. In addition, certain
embodi nents of the invention further describe

conmpoundse @fanfi@ &aﬂuls @re( formd dNinCAMANNGS 18fcr HPE MY¥lods ﬁéu‘work
L1 is a bond or alk % ene. L1 is preferably a bond

iPseferabl ey Bhrows nepv@kds 3 port- yor?ﬁléﬁlerrcabllﬂ;puah B‘é‘ﬁrdtyﬁ% Oirf%brlcs
ln%lyar{e enﬂﬂ&ﬂ*d'ﬁ%@ﬁp%ﬁ&eﬂ Wved d?%gteg rfa‘tf'i1 cl§y| e case of woven
Préf erably nd L2 are a addition, there is
dabsies, dh@/dmeioh*pwmlswrﬂﬁ y#IOp h%Nl%g éllﬂjerent/\ﬁeqre imthRavern amppeft
ngt1E?%rnufhﬁdua%BEsR2f all are hydrogen. In another
di ere Is disclosed conpounds of formula
(1), wherein at |east two of R3a R3b R3c, or R3cl are
?h:lr'lgslt g?tr% rg%l glserr]ee rrg ée ast 't‘&f [ Kgfg of ﬁ@loilsﬁl"l'ert] ac}}r\i;\éelex to prepare
whedradlistic R3ataR3fonig8g¢iteand RBd are each hydrogen. There
are al so di scl osed conpounds of formula (1), wherein
L1 is a bond; L2 is a bond; R3a , R3b , R3c and R3d
are each patdsudaBprefeyrdd écﬁiﬁ@lﬁleﬂit)ﬂ of tieefibeyir i $ n@ivytk, wherein

GRS it ualy Shhg shatE BRI athanGny TEish © oen

QfheBalb@t LERONEDLS @lr@&foﬁdAﬁtEﬁﬁBﬁ\fél}I b QG RovEaXHBR may@bused
sul fur, prOV|ded that at | east one heteroatomis

r&wh{sb&ﬁ‘ fibers ae f5Biedin grardepy SN @HMbdi nent Cy2 is

pyri dazi none Preferably, conpounds of formula (1),
wherein Rl is alkyl; L1 is a bond; L2 is a bond; R2a ,
Reb, Re@refresbly. mdeast abgyg 8% treweiaht of thy bt dhthepma-woven
%3(91'0 a%gﬁ'lgh t&ggtyaggmﬁrfﬁ)eﬁl hlohayﬁ%f%%@’ atq%/a%t éb%upf‘ﬁﬁ)()& weight

pyri dazi none Moré specifica I's nore

[@if éhes rﬁébﬂs yin gtherefaliyie] areTiHgh denafiso a@mlcét%elan ardrivesdt iveefiarably

er
bR GARPEHRCS: B S TR Refghoq AR T e Bams
ahdy baywlesogneiatly @yallel slig.mmet, arthe garnamdy By visted, avegrhwrapped or
mﬁ&h 9al kyl, cycioal kenyi, heteroaryl, or heterocycle,
In the het eroaryl or heterocycle noiety has 1, 2,
or 3 heteroatons selected fromnitrogen, oxygen, and
sul fur, provided that at | east one heteroatomis

t f
oyt ot na 3t B Sof SRS AT T IR by gne
éagqes 93 ﬁherp hﬂndﬁ@@ﬂtds ¢ialone divputisn tandn commar legirng febers which
CAIRRUN G & erfdo rrecqu ona(pléile)rabﬂ] 90 ?frﬁng%%e ngeUt & h{sy }Tﬁ?ra t\’glaere

acce tabPe car nts con
alse pﬁl[\tlduaf plibe atemnﬁmtrecﬂnna&ib/S@ldnmdl fitebes, theitsu@e@iveoplies are

ited to. (3aR, 6aR)-4' oo
T SR D, By 1 Bk ol £y el BhdHgP
049@a°90M bit 0°745890°/45°/0° or at other angles.
4' ~[ (3aR, 6aR) - 5-i sopr opyl hexahydr opyrrol o[ 3, 4- b] pyrro
-1 (2H)-yl]-1 , 1t bi phenyl-4-carbonitrile;
[ ( 33%1@,%13}1%511&'{ ﬁcpylhdlawf@ﬁy dlf)eogwhrt eqlie@ [03 the BAAYOs T ofldhe
- - - enyl - 4-carboni tri
zwve[l 031al1t¥ féaeytmtwef Ith?efs&sr?y dmspyel Biitapls aengepgntrinp fiprous
(1%/'69 1113?/’ {Vllg\)lc% tﬂl’% ﬁlgérflé‘l%rbyl?ned‘lpé?ﬁfep%bﬁer Adofier along a common fiber
aR, 6a I Sobu
ﬁlersz@wy dicErisy t #l ao[usldzre%yow}ywéngnqi fyhey ngvprkehyJucaessive layers
Q)‘?r &nhﬁﬁﬁécﬁ nally ahgnﬁd fibers can be rotatech with res ect to the previous
(3 (cycl opropyl net hyl ) hexahy ropyrrop
4 b]pyrrol 1 (ZFD yl]- 1,1 - bi phenyl - 4- carbonltrlle
-[ (3aR, 6aR) - 5- net hyl hexahydr opyrrol o[ 3, 4-b] pyrro
1{2H)-yl]-1 ,1' - biphenyl-42carbonitrile;
{3aR, 6aR) - 1-{4" - met hoxy-1
1' - bi phenyl -4-yl)-5-net hyl oct ahydr opyrrol oi ; 3, 4-
b] pyrrol e;
{4 [(SaR 6aR) 5~ nethylhexahydropyrrolo[S 4 b]pyrro

e
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t er phenyl - 3-carbonitrile,
(3aR 6aR)-1-[4'-(6-fluoropyridin-3-yl)-1

warkeosiogteenyl - 4-yl ] - 5- PCT/US2007/062341

nmet hyl oct ahydr opyrrol o[ 3, 4- b] pyrrol e;
(3aR,6aR)-1~[4t-(2,6-dinethylpyridin-3-y|)-1,

1<- bi phenyM yl ]-5- nethyl oct ahydropyrrol otS
1&3Jepy1%félra%1y (&qﬁr&@ Ff%yeils c[f4hel coh@)ogaw Q6 BRYL I NS l%lv)lfhhhe

P en hyl oct ahydr opyrro! o[ 3
Fﬁ)lpprr @re@ ion o the un1d1rect10nal ﬁbers of each network layer rotated with respect

4o the (ﬁ%@ﬁll@@ﬁ)n of" tﬁ@lﬁﬂhﬂ&@&ﬁhﬁ%@&%ﬁé QC{J &Iel%t lﬁlyem 1% éx%lnpi]e is

oni riie,

(@_f(%qym SR B AR cinbi iy Wy Iy o163 A7 BB
P et P RY kb B PORERbEN Sl hERo IRl iy

05’//9(}°|dhﬁmyl Such-rotatetl hpldoettanyldsligpypente bis] Bsatibodl.pipr pxaingle, in
(ng.liﬁa?e%@{@ ey, h4VJ/37]40§ 7348 deh: and 4.916,000.

, razo!+Z2-yI')p

yI]phenyl}octahydropyrrol0[3 4-b] pyrrol e;

3 R, d 2 . _ 1_
§/I ?ph h %ﬁ%%?ﬁﬁy%‘?%@ ﬁarygﬁ(s o(ffg E‘i IBIT%W? gqrtg PELER Yotted by
(cOaRubalg) 2 Siberehdrybrklin{tdHy 4nd 4heni doatiph ﬂmyﬂe)\p¢rpap1&z b Makrix

S BTty (3t B ETh I Ry D PVE P BrbIeases IpisyPt

@iber lletévahé) thbﬂnptB@ nﬁ’dn}lﬂlthEHb@ﬁSl &thdr hlel beaﬁmﬁbasr lay@; of the
(3aR, 6aR) 5-nethyi - yridin-4-y perazin-1

yllla)‘rﬁfhé?f}?l’c]sﬁ@fla%‘%\‘%}gr FhGI %1638 ar 6]%399%%11@18 fesarRisthR)magrix

r@@ﬁlbyslmonlan{tﬂe Etrac&t BRLDYLAY! it ifhindr ¥dsk Pt BAY BZdallt thdr the
phenyk&octahydropyrrol0[3 4-b] pyrrol e;

(f@alﬁ gaRMWIE- ¢raddged 1 -the mattipygogipPHUGL yTls amagoating and

Xﬁlﬁﬁ@l%}l% LIQQB@R}{QngHX ﬁs‘%h ‘H[ar%m""ﬁlle %Elr &ltv@orks can be constructed

yrim ﬁlpera2|n 1-

Wid) HETeRi C}fdmthmd ﬂl@)ﬁymr@pr@{d&a'@mﬁal}m&mmr@ y aligned fiber non-
évaoés)ér} gﬁi‘ohélﬁe?\%] ﬁmé)chgflsr orf (;[ e ltléh ‘[Zi:n%c]lt );irlarn(l) n:[s 13“? %ﬁsjl_led from

ylictqshanlled ﬂlrmh @1dns andydnp lpe proriptaailé¢rdrars into a collimating comb

p ~.2- i peragzi pr -
PR e e Pl o e 1o i s
@aaﬁw@aﬁhdﬁunmbhmﬁmnypﬂ&@dmpmﬂﬁmthn-5-y|piperazin-1-
yl ) phepyl ] oct ahydr opyrrol o[ 3, 4-b] pyrrol e; (3aR
6aR) - 2- {4-[ 4- (5- net hyl - hexahydr o- pyrrol o[ 3, 4-b] pyrrol -
1 -yl Thphemod] of fhisp@rarion-idelydek -initialdyt iforatng thel Ber network

SAR .o (B henayl et ) L& TURkhY aetanydr oy Lalel,

(d%@iis%? Ry 'eﬁru{mihmf thel n{aémpdbﬁ{p@éﬁﬂﬂh ey O abameei R YdyeR lafd

pyrrole; 1-

GI%PR) dugingethg s aﬁ%ﬁr 5&9& PEPerkalayety) dype rgfutign. dispersion or

(eafsionl i} preayly aR aqRBeNYI&IoR R ARNEpolyurethane resin, which may be

(3aR, 6aR) - 1fﬁ4 (4- br onophenoxy) phenyl ] - 5- net h Ioctahyd

ﬁgrlqudr Qﬂt‘b amqjﬁtspylphquaélvely the “filament structure may be coated with

4.’he &fé‘le&l{s %@1&1@1@ Ialspérsﬁﬁtop ¥1lnt?l§?6ﬁ|'l])¥%ﬁf)%§' &'Qqu{léd'nél opl p&lf Efler
1{ | phénoxy} bi phenyi -4-carbonitril

{mﬂﬁdﬁaR 6aR) 5- nethylhexahydropyrrolo[B 4

b] pyrroi-1(2H)- yl]rhepyl}(phenyl)nmet hanone;

4-[ (3aR, 6aR) - 5- et hyl hexahydr opyrrol o[ 3, 4-b] pyrrol -1

(2H) - yI JAdenzoating.rthd evated fibrous layer may then be passed through an oven

%(eré(ﬁ'ﬁ'lké ilfTF&Bﬁg r%’l_ %ﬁ{éﬁﬁggljaﬁ%%r‘fg& YAPRMIER) RlEbjdod RYLub@bicnt

Bedt{td <[ {dedR, BaRyaiG-imelichmhinecatmpoidpy r Fiel afald 4ibodys yretvalrk
-1 (2H)- yl]benzyl }am no) benzonitrile;

5-et hyl - N-{4-[{3aR, 6aR) - 5- met hyl hexahydropyrrol o[ 3, 4-b
3pyrrol-1 (2H) - yl]benzyl}pyri m di n-2- am ne;

2-(5-{4-[ (3aR, 6aR) - 5- net hyi hexahydr opyrrol of 3, 4-b]
ryrro! 1(2H)-

yl ] phenyl } pyri di n-2-yl ) pyri dazi n- 3( 2H) - one,
2-(6-{4-[(3aR 6aR) - 5-net hy! hexahydr opyrrol o[ 3, 4-b] pyrr
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avai |l abl e starting materials using selective organic
transformations, or prepared in single isoneric form

wh 009063682 cat i on of m xtures of the cis and trBeBUS2007/062341

i sonmers. Such nethods are well-known to those of
ordinary skill in the art, and may include separation
of isonmers by recrystallization or chromatography. It
shQuh&h hep1aRdeh slerlr %@@twﬂlaﬁcaﬁ%%ﬁgsor Qfﬁlﬁlhﬁbstrate or the
i nvention may possess tautomeric forms, as wel

dbeiTenay] I@Itiaﬁbhépbiceda%a £aEer Vel Beforg| coptingowish ﬂleufl’féf“a Fesin.
FHOREs 0 ohllhd NGR! EAhod be WSufd B HBGRRELRAE 4N known
t he conpounds of e invention may exi st

mpgngponer s, wherein atons may have dlfferent wei ght s;
for exanple, hydrogen, deuteriumand tritium or 12C,
11C and 13C, or 19F and 18F. Methods of the
invenﬁh@m@bﬁpamndw andnaodbosktﬂwﬂsaodIMHGHihmemtm@ﬁi%r

z?’or HSE 1o hfeor LAt éh ‘Ilgn%g tpis'ev?ouslhI FLamn @régérred
I CU m ne- onirsm r

|cnmpassste mqmwwh;amn Itln: ﬁimrtnemmﬂabf eat:]n dyayeorxpmwmdsticaak]iy aligned
it f t. d f Jeatir
GRCE PRt e eE RV b e S e Mg AR afl a ogBhiish

Typi cal |y, such dlsorders can be amel i orated by

nmodul ating the h e rece in manmmal , )
pr ef er aBl eB5PS5R eFfF ?‘8‘:’(?4%1‘56‘& t 8 SU?FH‘V%{? ey S EEssTP IS dred
ah atd1®0t BIERIA6N aRd (R rcoﬁéoﬂﬂaaecp Eo fdi*mCaD@th m@rmﬁ pYdctiRor.
anot her_active agent for exanp

of
tIhe tup &b Retv ki ik @értteéwﬁtl@@a%f .qua% B]éed preferably by cutting
Qaé MM menRYIEY iRloOE Rtk A 1R%A 18 pRacEESlcYALiVME Serob b WHIR B f
but not limted to those specified as conpounds of the

ithp/ethgringivorld Enp ARSI atienttips. dispipmeyt fop thefopaigguous cross-plying

R SHRNs MRy s 8€ tkh¥ivh Y sucRNE Radddrfdl 26dr YexhaRAbleh! '11'? t@m Pfems
ant agoni sm Such conpounds can be useful for

tSrldatl Ak prd [T, Bﬁe@ barasyingonginywaysiee-plyfsub- assembly can then be
LM OF oA LAY 4 5Rn3pa SO LESY. The g
domnenpl &tee@nmosmtemnbt méh@eclsuzcbacaanhW|Mcmwe or heder the

Eﬁ@ﬂghgljﬁfé %%ﬁ%mg aﬂggg%lezgnd Cy2’a5§ea§

previ ously descrlbed hereln There is al so dlsclosed a

nmet hod of treatin i.tion )
oo at Porreon e, FRTHR, whiy B of FOR L fe SR uin
teliee map@U tcompbeti@l iahd thai dhaeidned comppeitici/fitgr combination is
adm |ster 0 subj.ect hayi ng or suscepti bl e
SERAMREET BB cqRo B HE Feseiiode Py PEED LB ARtovs

Myeﬁa@%ﬁl@ﬁﬁﬂi i1 atsliliglef ﬁ&ﬁﬁlﬂﬂ ﬁy&ﬂ |Oon€(ﬁ®daﬁ’d§n €hn occur via drying,
phar maceutical |y acceptable salt est ?n1de or
ﬁp%%gulgeaf% .r%%}fve YR PESSHIrC @¥1a Gognbipjafion t 6@9

cycl oal kyl, or (C3-C5 cycloal ky!)nmethyl, R2a , R2b,

R2c , R2d, R2e, and R2f each are |ndependentuy .
hydr ogedn apedtpjpte catbofimest Gntorhily :suRawembiRap fonsd Whern
R &% yRl8rd SEERAMISHIIN oG LERNonal KY!

fluoroai Kyl , fluoroal koxy, al koxy, thloalkoxy,

hal ogen, or nitrile, with the proviso that when one or

onst onoray ey (e @ACEnAREs SCH i PER T ra e

fstpacation| kadsial strlpkek yway. Hihoaimkloxpty Shlah&sgebiy i rthami iﬂlcﬁd @to

lg?si%fy ecsgureegé) ggfkeﬁ)ﬁi)[ E\%Flgle plf eg yﬁd&@rﬁ%&@?{ n %r&r %CKE%H ?he&ms&ed
I‘sﬁ@e,and)(:ureﬂﬂ&lh@(tm())esm, d4s dlescﬁ’qed hegmhelow. al kyl ; Cyl is
aryl, cycloaSkyl, cycloal kenyl, heteroaryl, or

het erocycle; Z is a substituent R6 or a group
represented by - L3- Cy3, R6 is hydrogen, acyl,

acyl oxy, aSkenyl, al koxy, al koxyal koxy, ai koxyal kyl,

al koxycar bonyl, al koxyi m no, ai koxysul fonyl, alkyl,

al kyl car bonyi, al kyi sul fonyl, al kynyl, am do, carboxy,
cyano, cycloalkyl fiuoroai koxy, hal oal koxy,

- o o o o T D T o e
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239: |IL Neurophysiol ogi cal Characterization and Broad
Preclinical Efficacy in Cognition and Schi zophreni a of

W@208hexns2 and Sel ective Hi stam ne H3 Receptor PCT/US2007/062341

Ant agoni st", Journal of Pharmacol ogy and Experi nent al

Ther apeutics (2005) 313, 176-190; "Effects of

hi stam ne H3 receptor |igands GI-2331 and ciproxifan

in a repeated acqui sition avoi dance response in the

spont aneousl y hypertensive rat " Fo x, GB, et a

Behavi oUfhgIresh apaiiRéyethe dibers 2o 059 fibnogs Jgyers is themmaplastic

%olgureﬁﬁh@%smet TR po]ﬁﬁ&h&r{]egt%ﬁ)l n%éfgbe é‘-%gﬂioﬂo )Jtﬁec% or copolymer,
entification and Pharmacol ogi'cal Characterizati on

ond blesérifeoge of mm/@flhwm@mb@tamaﬂﬁpé@-emmmé bgrein.  Such resins

n ecap. e
R EPRRDEP cobh RS s Pher ity S, rsins e
(Pt®IBYl in %%ue@&&yﬁﬁﬁ forPasert,uséM THexperins @pitypi@ily available as

The oﬁ%@% afsﬁetr& (02r091921151 195 iR W thsthe oédngorﬁ onePt may

inionin Centr
erge divs Byst Xnm labawe SO ipgatrit cby aﬁmght m@me prelc98dy fr(’b_m apalgdﬁ to

35001 07her N 56 S B e PR BS SUGRT D By g T

Remposng)?ls @ik- (ﬁ&lc(s&& 7gomniedif ﬁrrs@ned ccip|endlng]U S:’lpaWeﬂfB@phcanon
. Ther 604.
B%Per/!\ﬂ)@? ? 359 nz%ntﬁ}@b%? I&%fnﬂmga&ﬁﬁeéi angyt the Iﬂ§e R be

Bﬁo&idéd Rede resﬂﬁ:oﬂa oskfokr 161 (2002); G ase, S. A, et al
"Attention def|C|t hyperactivity disorder:
pat hophysi ol ogy and design of new treatnments.” Annua
Report s L8 pNﬁo@h%b r&)ﬂhe@éb‘?ﬂﬂn%&)fneﬁegg@%) ﬁbe?’ﬁl tilxé-c&géosne layers
Schwei t zer and Hol conb, H. H "Drugs under
WiV y&teiYo#pﬁledm%ﬂwﬁb? erd ger i et pyypethanetrpsip.tap 2 solids
%@@ 9&&&19{5&{% Hoo 8D Q186140 JoAHH OALY RoRX HOSrably from
f 07. The ability of th )gpoun
|ah% df)lt@ nbouit ﬁ@ Perdeni §y weight, reod mqsmm@eabi rem@geut 15 to about
treat denentia, and
2??%§%g§9“%ﬂﬁtg 2%2??@bo?ehg%bry and | earni ng, may be
denonstrated by "Two novel and sel ective noni m dazol e
H3 rece nt 792
Vi Vo bel?ra%rg?l ¢ Q%nes ]ihsérr{i\odﬁa% g‘égilgaﬁﬂlaAe §%sé1r %an 1$yed 1l1 Mt
il@gt tvoledrhe flBrouBlayeet and!mord pigfondlly mfallp)Iﬁ drerfibecails drgfyrsand
experinmental therapeutics (2003 Jun), 305(3), 897-908;
"ldentification of novel H3 receptor (H3R) antagoni st
Wi t h cogmi tetiod @i thasnia i angiop o fueést ﬂoﬁﬁm'g puch@b@posite hdxerialsof

| nfl ammat i on Research (2003 Su
Qi i Ery b Tosined Song halvERAL hiiahe Py aalsrnder igh
tpidsQper and p&essdﬁseﬁﬁiﬂ@%ﬂ deRtd iy :ERRARBAS mmnpsmo 3 MPa), more

consolldatlon and reverses ame

[

BFHERY Bi et ehouseUfardd? AdTi S&ﬁél?Pée P ea*}b"jx %ﬁﬁffasﬁ abgyty2 500
? lqudgrm&) hbiodt Profdr&fty aBelaicarsab pBr@o.n Mies. e@ﬁ&lﬂeék@l%s

2004) 11-219; Onodera, et al. Nauyn- Schm edeber
Wipyecbh%tﬁlﬁa)éﬁprably Togg)fronzapput 5H8st (183 WPade abay 44¢0 pSI
gﬁ’)aé fMlBFjS? 1&{] térﬂlge?ﬁﬁrez %éleful31nlﬁ’16 %hoacaﬁ this ﬁf;vel?ﬂonBIr@' for

esear ch ( 999) 839, 186-1 fects of histam ne on
leydrpplg emprafeice é@lgmrﬁﬁw ab.i@ﬁ i78ite gbqum 3P &4 taelp °C), more

1RNET 0

%?%%rggni neriglrdéﬁ%{/%%lgl ang-ﬁg%%lstoe{gna'%oﬁeur oIs:c(lééehocle52 C& and
Bnqsblefh&mbb’rtamp@@tvreemg@gm abRyt, 220 td @oul2 703 THHE to 132°C).
ability of the conmpounds of the invention, including,
but not limted to, those specified in the exanples,
to treat schizophrenia, cognitive deficits of
schi zophrenia, and cognitive deficits, my be
denonstrated by Fox, G B., et al. "Pharnacol ogi ca
Properties of ABT-239: II. Reurophysiol ogica
Characterization and Broad Preclinical Efficacy in
Cogni tion and Schi zophrenia of a Potent and Sel ective
H stam ne H3 Receptor Antagonist"”, Journal of
Pharnacology and Experlnental Ther apeutics (2005) 313,

A =~ oA ~ o~ .
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hi stam ne H3 receptor antagoni st " European Journal of
Phar macol ogy (2004) 487, 183- 197, Hancock, A A, et

W@Res/he3dst ami ne H3 ant agoni sts in nodel s of OPERUS3007/062341

Inflanmres. (2004) 53, Supplenent 1 S47-S48; as wel |
as by E. Itoh, MFujimay, and A Inui, "Thioperam de,
A hi stam ne H3 receptor antagonist, powerfully

suppr essgs c&% sitd Qerof¥rrk ﬁfay 68 holRath Wiyt s@kigold Mold@igSapparatus
Bi ol Psych 99) 45(4) . 475-481 SJ Yat es, tp

&9 forme th_:f ﬁ@gecgstgqctuae D qq|o§ U eﬁglpp:gntr@@lg(iﬁ lty,drauhc presses
%ﬁ&gﬁﬂhﬁs h1g@Tpr€§§9é leﬁm%oolq dfat éllﬂ:%dmt Viﬁé %ﬁvuﬁlﬁl Fibtls
Spr ague- Daw rats," AbStracts, Society f

Nevgrsone ilavad elp 111 @zmqlgmg T9es¢ Moy diebleyers zmylded\/andﬁr difc, aboye
‘filem ekﬂ@eé"%clﬁglﬂere?su lf@rca.t éu\‘t@ol@ Fec'rfoqu Ql?nel_glc‘fl %? %gpefbout 0.5
ant'agoni st on alam c neu activity, foo

itmelake3 mauizsdyorepregiably fromebawtlD enadougBummaies.of
Qoesity (2005) 29, 1402-1412, and C. Bjenning, et al.,
“Peripherally adm nistered ciproxifan el evates

hy pot h alﬁmnombérsdfamerseinltm/ejnmommjmpmnﬂ nkepands enlticgsirticular

S5t PO AT e oS o QDT Ao S e TR RS which

\h&pc&rfe,nteﬁ P89 withiasspadras eacﬂ&@lﬁb} an$akat el coBblidted into a single

ot hal am ¢ neuronal, hi stam ne nodul ates, ad |ipjtum
SR A A S o et et S
2&{ 6fsud singO 31'1'&’[11'1-‘9@ swithdt b Yot8lfof FhR 1450RRO BRES afendpFed; in

i hventi on, |nclud|n but not limted to, those

dyeease twe of fhe e Pb’)&&ﬁiﬂllé%ted HEIctures Are Geasqlidated, zﬂlth @nsigpother
ey b ORALN GibRalchbdnd neuropat hy, nay be denonstrat ed

by Mal mberg-Aieilo, Petra; Lanberti, Caudia,

Ghel ardini, Carla; Gotti, Al berto; Bartolini,

Al essandf@ nBrby O?fhay'\lgl‘gflaéllnp&flte RRANABER| 0 Wnied ARMfrom vary
111(4), 1269-1279, "Hriscu, Anisoara, Gherase,

Repanding apopgvelldwata usevpf theyartidey, Fer exaepbeﬂlmelm}abe at least
%B@dt lﬁ@tlhﬁ ];eférti'&y %pl%h?eaﬁélﬁ 1%6“11&?%%%1@ reff aﬁ;‘Py in the range of

ant 1 hi st a% %es as’ proo stam hergi ¢ recept

iahws 40 eq’rebmlt #09 lppdrn of tHeawrmdy aub-ad2OBlicy that 349(1@1 to mold the
The

I%%S\}%ﬁ e onCt Iﬂlcl Iﬁgl.déd £I¥181%{ ca{nhl?av(‘; %ﬁfﬁgsgrgﬁ sﬁap I%%I‘ use in vests

apéchd liled plrerfemlbie th Mypise:se nicbdeidr gt a séletevpem ﬂa;tocmlﬁglﬂanon

R AR R R T R S G R e

‘cHefifueativak Eopstberaitiokg, ach ia® hsimefs a.ﬁmﬂheaaemszayea anomelded

glﬂg:ﬁ]}ﬁi 1refg§1a??%§1?teg %polgﬁétwéﬁﬁ olégrgl rtlcl‘ier:sneaan be employed as

ahrd, INEX DR SYEHR MafiRB R &@hg(on kROBHId kD cokfitichh;, Lh et
al., Brain Res. ( 1990) 523, p. 325-330; Mnti, et

al ., Neuropsychopharmacol ogy (1996) 15, p 31-35;

Li gneau,Thetmalied @UkA@hn 0F ChBRcAloeMeAgid, flexible and/or
Experi mental Therapeutics (1998), 287, 658-666; Sakai,
éoldgd artiqlgsftg pg@nde(paltgg@rly dggrabb: baﬂggq alz(hgﬂper propertics. Such
Mﬁgwﬁg%ag}/ﬂecfgr(n@ﬁ” e gﬂam?d;gldm %[h\é@ﬁ gh Q%ﬁcl:}ty‘]ﬁbe%g ¥l§1h§ fire same
e Gifiseent mpicis rf(Slrwgls9d lmnmn%ﬁomsnher mpgegigls. et al -

Trends in Neuroscience ( 1991 ) 14, p 415; and I\/bnti,
et al , Eur J. Pharnmacol. ( 1991 ), 205, p 283;

Dvor ak, @e, oremorgl plastid-fie rax ppi ipendedi inpths :coRposatatto permit

S
T SRR s el S b el B (RS aligt By
4&pe%ﬁd9a@&3‘8weaﬁmg ahask iplagtiofilmsheayx gppalints adiferddhte one or
i nvention, including, but not limted to, those
specified in the exanples, to treat drug abuse.
Anmphet anine i s an abused stPmulant in humans. It, and
simlar abused drugs stinulate | oconptor activity in
animals, and it has been found that the H3 antagoni st
t hi operam de suppresses the | oconotor stinulation
i nduced by anphetanine; therefore FB antagonlsts are

. o o
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Abbrevi ati ons whi ch have been used in the descriptions
of the schenes and the exanples that foll ow are:

WXX2008/068882 f or 4, 5- bi s(di pheny! phosphi no) -9, 9- PCT/US2007/062341

di met hyl xant hene, [161265-03-8]; BINAP for

2, 2' -bi s(di phenyl phosphino)-1 , 1'- binaphthyl; Boc

for butyl oxycarbonyl; EtOAc for ethyl acetate; HPLC

fo8ih smf%@ 6?@&%1% E@mlbdsgyl ﬂn>¢ E\ﬁ@ﬁl%tp%ﬁ@ﬁﬁhyma} Béerhy Byed such as

|soprop(¥iE al cohol for nethyl for nethanol

N gpadsehe8einfinony Exammlcs fOérSUﬁlal ﬁﬂa@. iy liR@y lpwr density

by EmPihy (L O HIRS, ﬁlfrblﬁ.igmﬂo%hlgﬁwefgﬁr%él thylene (UHMWPE)
tri'fl Uoroacetic acid for tetrahlydro uran

fftbms palyasterdiloemedaun ﬁlmﬁmolycemban%ﬁlnm ape theyliked iTh@se ﬁlms may

0] t

P AR delribn By YRR RSt sBIERe L1 ahont 12

@uils; (2 pad Bedimimere pted¢rebly §r0@da(b@ﬁtd) 2 @ abbnfr Iym(lt(ﬁfyo Pr pogsd

Vi i [0 [ 0 |

\frilog{ pr\?ﬁ:{a%l n}érg & utq) Zf [0 tSO y nﬂs Vga\%/go :I? r'Sa zt Il\ggrsit Igreﬁis'r%d

axpiEns wé hi. DPRe Mee ﬁhnsrm@dbazﬁotmadgus pgrt tofi eackrmly-gssembly, or films

nt.hesi zer fr n1PersonaI em,str
R R B Rl S E RO TS HeRD blhi Dy RPRPE, i et may
e 06 e8Sonbod] Sdedof the Zutgsséhiglics tadickaind] abked prate | evel
(300 Wnmaxi num power). |If not stated otherw se,
reaction tinmes under m crowave conditions reflect

total i rvagidiatdmeudibResre Kabwh g6t fikc@MihfdRcdEmpaitBguel in
the irradiation As identifiers of conpounds avail able

AR aes B lipici Brigen dpiced v tmpopifes ékwgiaem@%?g degrees of
MRIdNBO IS PoRIRBEE ?I hiyh sphe i w&efrm@gje@@eym asChlets,

nunmbers are identifier nunbers assi t o conmpounds

thrapned And Brenagnsy padths lispr Frxgmples of Wéh PORSHIGQRS @%@mc@afrd
Wé&hﬁble AN nREEL SR Pa'féﬁ%v\@zé@dlh%%% BY6, Y. Aionapy 5 %’fﬁ‘/ 039:;

in the art. The conpounds of this invention can
pre Mﬁ@eﬁ 199,282 v5a1r&7é)t2§/ Bi3SshPat ﬁéﬁ ©0perdcehiites.
Representative procedures are shown in, but are not
limted to, Schenes 1-1 7. Schene 1 Cbnpounds
r epr esent ede bypbddoment|od tI8, invgntioh, avest peghadwdy atmareor gther
o f t [ '
.%P[{E% lg 'Po‘iﬁlegf in %goqlvgrﬁn A Ih@%?ﬁ?é(m P%@Bhﬁlﬁf‘ﬁgﬂ%@@%&&%&ﬁe
ahakaria). dﬂnes]eo]aj/drg/ Ipre(ﬁft‘ratﬂy ayc haakkydatedi thgdtheg rbau }maasbe stitched
and
g&?& he%? a%?éé %epa%eeag }Z‘? %ﬂ%ﬂmlaplke? )W‘HW?%WC? F %atCB i or
G:Qz[m[ﬂél,ﬁhksla@efrs fnay beitaak itchaiar @ch C&Ba ARMmatiiR3g, thelagers may
are as defined.in formula (1), X1 is brom de,
bSBP‘Eﬁ‘éed aéﬁl"@iofd% 3 PPChes s T Cattiiifrer ein X2 is - L1-Cy
1-L2-Cy2, -iL Cy3 or R6, along with a palladi um
catalyst such as but not I|n1 dto palla glun1acetate
( Pd( 0Ac)The)follpwing jnopdinkng 94‘*1 Gede é?trﬁﬁ‘étj’ it RFQVALE frpore
G:B’ﬁglélﬁaaﬂderstﬁld n'gg@in %eangﬁtio‘{le SM@ hpe@fi€ nfbéh‘mques conditions,
bi s(di phenyl phosphi no) - bi napht hyl ( Bl NAP)
éli*?éP“&lea%O@m%lQBﬁh araﬂgre@@lmdu%t% é?ttfomﬂ%%lua atp gheapransinjesnet the
RS a0 UhePhey! 1l GiBhat o bRlcfHGod Wh et 886! AMne
carried out undér heating conditions between about
Oy enéonadliperacnBeg@ré by weisbtutnlgsg othgrvaboiigte20 hours wi | |
provi de conpounds of fornula 3 which are
representative of conpounds of the invention. The
general reaction of amnes with aryl halides and aryl
triflates is well known to those of ordinary skill in
the art of organic synthesis. The reaction of am nes
with aryl halides and aryl triflates is known to
proceed in the presence of sodiumt-butoxide (NaQt - Bu)
or cesium carbonate (Cs2C33) in the presence of a
metal catal yst such as, butl®not limited to, copper
metal or Cul, palladiumdiacetate (Pd(QAc) 2) or
tris(di benzyli deneacetone)di ralladi um (Pd2dba3) , and
also optionally with a Iigand such as, but not limted
to, BINAP or trl-tertbutylphosphlne ((t Bu)SP) under

T | - a o
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m xtures by col um chromat ography on a chiral colum
is well known to those of ordinary skill in the art of

Woe@anewsssynt hesis, will provide enantioneri caPCHURWNE062341

(3aR, 6aR)-tert-butyl

hexahydr opyrrol o[ 3, 4-b] pyrrol e-5(1 H)-carboxyl at e,
fromits racemc form Schene 3 Conpounds of fornula 4
may also be treated di regilypMid @ base such as
sodi um hydri de or SOdIUﬂTCHTgUﬂHT in a solvent such

as THF foll owed by an at Kydmplalli de to provide

conpounds of fornula JJ.. Alternatively, conpounds of
formula 4 when treated w th parafornmal dehyde, an

al kyl al dlth(dﬁlnyonasbd(fyﬂ chppRnewal fﬂrh@&\lﬁdmblyydr{ eRAramit fiber

Bt P er L o THDaRbS eroRhab a2 SRt (R0 damd i

niapids Uk &e gfrepbfeufuyuwsgag ehd Sram@d ﬁb@;@ q“roeh & hre qw&ﬁraﬁvg&l a
wi || provide conpounds of formula 2 Conpounds of

fcemh*e}g atation (Rramn ¢ peidtrediont! PRWOBFpbsEhsT BRtwed i thenplaced
6 GOSN AT dtParlONE o b Neer® Wb diddN € Hh laMn R @8E. 1 TWE kdsin was a
provi de conmpounds of formula 13. which are

ispersiga nefae | hermeplagrnpelyrigdhans reshe namedbntd eppolymer mix of
'%lofyﬁfeﬁﬂhé Ye@inX in (Vlat%r f%t (Q)%i rRfn) WhicRGE d@slchyc%t Bﬂﬂe %anufacturer
conpounds of fornul by treatnent of al kyl halide

@f having 4 rgtagize ¢dnsity @ﬂrﬁﬁcﬂzﬁﬁ?c?é 23fC puggh avvibasity ofrfOspd véﬁt"g
such as but not limted to dichl oronethane, toluene,
ethyl acetate, optionally in the presence of a base
such as Thedbund Cberbwhadrk,was obhmpabéedahlbogiaare pvemetsi euaporate

ar bonat e o r tréeth an1ne t roduc Hn s _.of
e wa r I the 10 was u \NPI Ii9| e carrier wab
or mu d3 of rul'a” 4, ic prepare

aﬁ@pmﬂﬁmgﬁbm,mh&qmanhod&r@nhMgmﬁdmmmoﬁehenauﬂ Thé esseliting

AEvIITaSORRBA b oV<THE PO o4dy RO WRBER <51 g tratniods

eampoiu oaigir@ftiohar fBek rdfegs Where f'pr@p’a@edr 2P s edhad) v ewof such
ngpunds of the |nveggﬁﬁ gg # of fornmu]a 14
°f At EPSTPHY oFOneRIdptSd i cseatena Lpppts; Withoo
|1($enﬁéa\l|araﬁﬁd hBérQEIﬁﬁﬁéﬂ PandR ofl@fid el hbkavidehe -6 eppe (3f5 x
rmula (1), in the presence of palladiumacetate,
éoédﬁﬂey@rwe@(r%ﬁ%bmuﬁéwr g YHGYFot assi um
phosphate in a m xture of solvents such as but not

limted to toluene, isopropanol and water under heated
condi t i gh®HpT ABblayersof HE2tnly edmsTHCtps W MAdel e 8 wiadrbed

GRTROM Q)‘ii% h?grapﬁ’cr ﬂ]éés%n& ‘ill"l‘)bld Q@ 2&@@0@1 2ﬁ "g); at?a[]ﬁéglgﬁﬁg (ii)ressure

het er oary des and triflates

mébﬂl@szsnﬂéd Nha)dermpiuind of & mirgiasu(The tmingite thatayap|forared had
*A%hﬁs‘ia%lﬁa ﬂ?[% ?aﬁ%& Arer RBI ?@ ﬁafefi&h.gat@ S Bﬁ’%we%ﬂg cool to
pi naco oranes the presenc ase such as

souh tempeatisonat e, K3P04 , or KFin a solvent such as
tetrahydrofuran o r toluene, in the presence of a

pal | adi um source such as pal | adi um di acetate, PdCl

2{ PPh 3)IX¢ ballisticRdhefaRlari)ed of mnllipk lhyogaofdhséply @sposite were

CHHERSEL IETARL D0y gnb o e e 00 e

@v}ﬁcht WisS{.@ £ Gt yin). Thie ppdjediiee is % higH ¢neldyawfie tudlet MDigeballistic

skilled in the art as a Suzuki_r ion.. The ral
RELYRIE0 MGy GWHEIHB‘Lé‘h agcateBstey &fl?e‘iz%{ﬁmdew OIPTOE ™ The
T&uitd are Rawnad Tdp: Reggent s and Cat al ysts-1nnovations in
Organic Synthesis, John Wley & Sons: New York, 1995.
Ref erence describing the preparation of boronic acids
such as conpounds of forrmula 1 5 may be found for
exanple in B. T. ONeill, et al., Oganic Letters,

2: 4201 (2000); M. D. Sindkhedkar, et al.

Tetrahedron, 57:2991 (2001 3 ; w. C . Black, et al
Journal of Medicinal Chem stry, 42:1274 (1999),

Let si nger ; Dandegaonker, J Amer Chem Soa , 8 1.498-501
(1959); cCarroll, F. Ivy, et al. J. Med. Chem,
2229-2237 (2001 ) Boronic acids and esters of formula
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formula 26 (R7-X3) , wherein R7 is aryl, cycloal kyl,
cycl oal kenyi, heteroary! or heterocycle and X3 is

wh2008Me38Dr anot her appropriate el ectrophil e kPOnKiS1007/062341

one skilled in the art, will provide conpounds of
formula 27 maybe carried out under different
condi ti ons depending on the reagent, R7-X3. Wen R7 is

cycl oghkylso GMGhesH KeNYiternBRIIESQ&Y 6 GreOfvefagé b%no pairs of
heteroaryl rings and X3 is a halogen or triflate

EBsHmey Onﬂhﬁe%he@tmaélf gltddwn%ateddée et pagk. oap velpcity is that
h@l%tltmr anith Mol Godille R SOOYSRb0BHE o ARnAERLRNI LT L€ 1
t he presence of base such as but" not limted to
triethylam ne. Vhen R7 is aryl or heteroaryl then the
conversion can be C%%&hﬁQm%@E}%hJ@?t'ng the m xture
in the presence of
trls(dlbenzylldeneacetone)dlpal'adlun1 racenlc 2
2t - bi s(di
tert- butogg 3%*£Pa so (%emm%ﬂgggﬁ m’ ﬁéﬁﬁgngggiaghﬁl
04 StresenThOsalhplea chabrd agarm, tesmhfpoﬂnad baldnﬁndresnmﬂca uiifg the@ame

btal eat nt of nds of formula 1
Iter?fﬁﬁlﬂ%o%ﬂﬁefssﬁ”t gt B BGHerdM X 1 is a hal ogen
Br, 1) or a trlflate (CF3SQ20) using conditions
outlined in Schene 1 Cb ounds of formula 28 nay be
obt ai ned frontconner0|al or are readily

avai | abl e according to nethods described in the

scientific Ilterature or in the case where X1 is
triflate nEXPIRE hatRs Fepeaivdorrarrpt Shadye f9tal atfndiet 1ayfs tPf the

tchinpésiite vARNKEW kdd @riNtht HEndN. eTROGESPISS warcbasmh xR CHeir
of readily avail able suitable conpounds of formnmula 28

ibAIR tifces ityprce Apiag Mhstsamp Hipe of bylist, pnd thgirglneye shagyn in Table 1,
gif,lwwor obenzene, 2, 5-di brono(trifl uoronmet hoxy)benzene,
4- br ono- 2- f | uor ophenol , and 5-brono-2-i odobenzonitrile
Furt hernmore, conpounds of forrmula 29 which contain an
X4 group that is a g%%g%rggng%égﬁ urther treated
accordi ng the netho il frive ﬁ%éhenes 4, 5, 6, 7
or 8 to generate conpounds of formula 16, 18, 20, 22

or 27, re \Y/ f S
conpoun dssﬁ)%%{p% ef" ‘IW%SV }QE a_‘t:eld 58 g%t el rth%fg(};l\ﬁw% Ht{lgsu% was, 500 63]51
dmﬂpmmmwsw@ﬁ:&ynnmhaiﬁn%harbﬂhmanbaﬁmweﬁmmgnh@ﬂmmigmabf
add tion, s of fornula 17 are
THES g it A bR B BRI B Sugh et hods deser bed
in the scientific literature, or may be prepared from
conpounds of fornula 30 Eg netgods descri bed in Schene
10. Conmpounds of fornul a | ude include both

boronic acids wherein Ris H and boronic acid esters
wherein R'_is an _al kyl such as nethyl or is

|,
and al so i EPied BinEESHhoeme t@étaet%alvwfe?@r ﬁ%ﬁ@f the

tcmpme GRURSI (AR HhOGRANET THE khinpIBe weRr 2RI t-apa far thbir
4,4,5 5-tetranethyl -[1 di oxabor o! anyl nDIeHégll
(¥

Qéﬁéwe&@a@s uging thesae tivg o bwllef ghdrihedespls argibavel i
ibs1o@ hal ogen may be treated with aryl boronic acids or
aryl boronic esters according to the procedure
outlined in Schene 4, to provide conmpounds of fornula
3J , wherein Cy3 is an aryl ring. Alternatively,
conpounds of fornula 18, wherein R6 is a hal ogen nay
al so be treated with heteroaryl boronic acids or

het eroaryl boronic esters according to the procedure
outlined in Schene 4 , to provide conpounds of formula
3J. wherein Cy3 is a heteroaryl. Conpounds of fornula
3J. wherein Cy3 is a heterocyclic or heteroaryl ring
connected to the parent nol ecul ar noiety through a
nitrogen atomcontained within the ring, may be
prepared by the treatnent of a heteraronmatic conpound
or a heterocyclic conmpound with a conpound of fornula
18 wherein R6 is a halogen or trifiate The conditions
needed to effected thls transfornatlon |nclude but are

I 1 1 a0 o o o o s




(1"), wherein Cy is aryl, preferably phenyl, which are
useful for the preparation of some conpounds of

wo 200810638% 1 ). In addition, the process al so di BCT/US®87/062341
the treatnment of a conmpound of formula (I11) with
al kyl ating conditions to provide conmpounds of formnula
(rv)y (1v)y, wherein R1 is an al kyl group. The

al kyl ati ng condi t i ORGuERAFREYeI&all &g 1 N a m xture of a
conmpound of fornmula (f%% and T or mal dehyde,
acet al dehyde, o r cycl oal kyl ketones, with a reducing

agent  suchggg,fO8iLMchHAGELRUM RS Mlﬂﬂg Pre§sQﬁjé WA 500 psi.

cyanobor ohydride, or sodi um borohydr
Prhefsempled W@Wb%ﬁ?xinn’@ﬁﬁd fariibein badlitigt 1 reﬁ@a@@ rigingj thngame type of

10

15

20

O 3

§u"f‘t§“a

orrra

{{@%},}éﬁebggwa conpound of formula
yde W th’sodi um

tri acet oxyborohydri de. The treatment of conpounds of
formula 52 with al kyl ati
skilled in the art wll

itions known to one
provi de conpounds of fornmula

53 For expRhe.| MiRide! CNuBHor O ACQITPPUNSH, f for mul a
52 with [a base [sych as I|th|un1 I SO propyla de| or

Li t hi um |oi s(tri|mBtWYesilyiY4hi de’ Y al sol¥ g} such as
THF or di oxane altSI@KIPtalewperature bedfween about -[78 0C
to about| 0 OC flol | owed|by treatingpi )W th a conp und of
formul a =5 et e R | deftned—+n—+or & |) and
X is chlforo, bron%?miojo Zesyl gﬁmtr flé?gywll

provi de [conpounds'8f) fornul a 53 Pt erndeie
condi ti ons For |a base medi2at ed [al&opl af | oreseincl ude t he
treatnment of cg ds| of fornl Wi t di um
hydri de |in D!v!gpgﬁgabwnf = ﬂgg?g aboggfg_gc
fol | oned by’ tredat néfit ¢mtrﬂin.>\v%%ﬁ provi‘e cohpounds
of formul a 53 Rur¢h&r npre, the |tBéezdnent B8Nt he

m xt ur e [pf—gonpoungg of foriul a 52pand H.ngz(gWi[

sodi um hydroxide in. a mxture ( yat er

approprifate orcanf%ﬂsolvent cort%ung ng a' oﬁgse
transf er| cafal yfst 2#8own t G6bne [skid0l ed i P2the art wil |l
provi de conpourdsa@h formul a 53 @o.A)ternakiwel y|

tr eat ment—oi; bLII}J%Hé‘IUD of 31:6"? A 630'62 . 0 tive
am nation condijti ons kpown to those skilled in fhe art
will provide campé&lifds|of formil €>53.| Ac€8tdingly, the

treatment of conpounds of forrmula 52 with al dehydes,

such as but =nahpdrativicteeginiilo f or mal dehyde, acet al dehyde,
or cycloal kyl ketones, in the presence of a reducing
reagent, such as but not limted to sodi um
t ri acet oy bar Bhyééefﬂ dem srdibore an&nablmoﬁhydﬁitde resjﬁ was a
bor ohydr de rovides co nds f or mu
b A O i e At A S
et anas)tQ ﬂéﬁﬁkdrﬁlﬂe 1 Nic BhIXE Y RsiGhinde RELEMNPOLBARr Bfan using
formula (IIia) mhereln P is a nitrogen_ protecting
Ghreowppe X af‘émbtwe Moking i OWPIESUIS 2R HXYy CorRR6HYyE Example 1.

%m@%&dﬁésacomﬁtéht GAEP AeNfiEbef off 19y Iy as &HM&-d Goher io 315
is ary a carbonat e base, pal | adi um

é‘b ﬁﬁ(b@ ln@%eﬂg@ﬁhep%@pleﬁ Buighsripeiigs it can et s58] @afcaafetyéh@t@er
%@?a%re@ 108 thel BmpEAR TR iR 9&&%&1&%&1@&% RRhBorPan HRHByed
carbonate. A suitable palladi umsource can be, for

éx abipinesimifys|be HigliLupropg Besathen witth @dﬂﬂgardmumhet kf oy ¢reevhich were
ri)ﬁoef% %rlﬂlﬁérylo&lgf?sglggc tAs %nreélﬂ;t fid r\’gél 09 't’hte ?Bsn(é qﬁa{t Y Molded
car bonat e 'um acet at e, I'n toluene
ander Ih@%tpe@ssurcs capbeflearesddy w1th0ut@mé1|cmg lbaléstbalrwwemﬁsabo ut
80 OC and about 110 OC to conplete the reaction to
provi de a conpound of fornmula (W). The resulting

m xture can be cool ed to between about 15 0C and about
40 OC and diluted with a hal’ogenated hydrocarbon,
followed by filtering the m xture, and then
concentrating the m xture to provide an isol ated
conmpound of general formula (Mc). The conpounds

of (IHa), (Hb) and (Hic) have the structures: wherein
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Suspensi ons,

contai n suspendi ng agents,

al cohol s,

sorbitan esters, mcrocrystalline cellul ose, alum num

nmet ahydr oxi de, bentonite, agar-agar, tragacanth, and

m xtures thereof.!f desired, and for nore effective

di stribution, the conpounds of the invention can be

I ncorporated into slowrelease or targeted-delivery

systens such as pol ar les|7-Hosomes, and

m crospheres. They may be sterilized, for exanple, by

filtration through a bacteria-retaining filter or by

i ncor por at indfxagiles.elfapipl hgyas gensated.j gxcenth éhat dromnatiix resin
O | b 2 h ' cs0 .

S KR, D Rl e oI Dol B i

ichmtedicatral the bminorostensd. thd ajremitsiblagerd @peo 20%dryrmecighte A total

%?9%0 Bﬁer]; of ngplyr/n &[a(gge?ncozyp\%gsl asteg go %?&rﬂllect%g’[ pg}clelg, Q)v ic%rvlv'lcge

i'n"Dbi odegradabl'e 80|yner Stich "as

mallgddac 2500E € 1201 19Q) fpcd) mihates Bepmndinggrespon of 28 psatlioMeh).

ug t [ r .and. the. nat.ure of.t articu

b Sale LR Sl aROF hS R g gk Ay B Belpf faer under

oomt$TbloerF. Exarghissrofhoeh heTabk ndewmwadabl e pol yners

i ncl ude pol y(orthoesters) and pol y(anhydri des). Depot

i njectable formul ati ons al so are prepared by

ent r appi ngint Beantfl& @, imainhmw QYR SrePatdlli GREPMIhaS | tBO Snolding

whi ch are conpatible with body tissues. The injectable

PESHIP A3 0P80 ah (beS Mg | Theetrmalesy Weitalsiipg forpipeir ballistic

okt mRhdOmit N IR UGRe 3y RA6T Billic! anll @h@ R RTart Ishb®f i TablY 2,

incorporating sterilizing agents in the form of

$elori | e solid conpositions which can be dissol ved or

di spersed in sterile water or other sterile injectable

medi um just prior to use. |njectable preparations, for

exanpl e, sheFkdnel¢ 19} deemblee’ arpsesnentasy cataphdhatohs molding

i . | a rdi g ..

R R R

sedpendénysiagtateme The st bullel, enil the asaltl @c phepanafledn 2,
al so be a sterile injectable solution, suspension

or "efrulsion in a nontoxic, parenterally acceptable

di l uent or solvent such as a solution in

1, 3-but anedi ol . Anpbng t he ggGept abl e vehicles and

sol vents that nay be enpl are water, Ringer's

solution, U S.P. and isotonic sodium chloride

sol ut i on|. EdampladdMoldong, | Stueibirloe,| fAiresed| O VB, fas e

in addition to the active conmpounds, may
for exanpl e, ethoxyl ated

pol yoxyet hyl ene sor bi t ol PERUS2007/062341

conventi
medi um R
enpl oyed
addi ti on

onal |y
or this
i ncl ud
, fatty

T
i E??b(“ﬁ’%t

aci ds

) Aydds ST
2 any Dbl g
heti c nx
such as d

|GG,

\nd &lx
no? or
| &@md)a

or spsyend
ed ziﬁgcan
di gl yceri
cid are us

i ng

be
des In
ed in

the prep
or al
powder s,

ar aii or

adnii ni stra

and gr

01200 NJ ¢
ition,.iNg
4
an Hés

5CT abg es.
cl ude cay
n such 9

SQjol d

ot

dosage fo

s aREFDS.

rms for
pills,
, one

or nore
| east on

conPoun
e inert

ds 2P tl
phagma

ne i2dVent
ceuti cal |

i o0 s
yGazse

i xB8 wi t
pt abbdescar

h at
rier

such as
a) fille

budﬁuul
rs or €

Sucr ose,

gl ucos

biﬁaﬁtc
xt ender 4

PN H ]
or gy ca
5 SUCN as

e, CABnni

e
starc

tol, andg

S&t¥c

I oy
LLLOAS) T

E S
hes, Facto

and/ or
se,

| i &%40i d;

b)

bi nder ssuch as car boxyrnet hyl cel | ul ose,

gel atin,

agents such as agar-agar,
al gi nic acid,

t api oca

sodi um car bonat e;

pbt gemparktpyeronge none,
c) hunectants such as gl ycerol

st arch,

sucro
d)

cal ci um car bonat e,

al gi nat

se, and ac

PO

certain silicates,
e) solution retarding agents such as

paraffin, f) absorption accEl erators such as
guat er nary anmmoni um conpounds;

as cetyl

al cohol

and gl

ycer ol

es,
aci a;

di sintegrating

tato or
and

g) wetting agents such

nonost ear at e;
absorbents such as kaolin and bentonite day;

h)
an

di)

| ubricants such as talc, calciumstearate, magnesium

T

I | T 1
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i nvention or separately by reacting a free base
function with a suitable organic acid or inorganic

w@eiodoeIeepr esent ati ve acid addition salts inclRABEUSIHNT/062341

are not limted to ascorbic acid, (D) -tartaric acid,
(L)-tartaric acid, phosphoric acid, salicylic acid,
sulfuric acid, trifluoroacetic acid, and hydrochloric
aci d. FRINS Pablé beu R&S$ b€ sétintth A€ MCABLIRINEGuE i RHESc £ Ading a
be quaternized with such agents as | ower alkyl halrdes
SOBRAOSHE hiangy ftyreae-HPrengytipisys matgin dhasupnipstis iglaptomgesssin, the
g ote e ep?o&?tﬂss' QeidgRy SQIbﬁllIthy SHlllﬂré\teﬁs SHRR. a%e substantial
di methyl,” diethyl, dibutyl and diranyl sulfates; |ong
elmalionethew i ealisgig pivongics eeop| with eampppites rﬂw jaget fprm@n@der high
P an B L e R ] O D Lt which
osdier thermpatastic dastomier neglxubdie or di spersi bl e products
are thereby obtained. Basic addition salts can be
prepared in situ during the final isolation
andpurificati on glompangdedkamplestlBiagdilbhventi on by
reacting a carboxylic acid-containing noiety with a
sui t abl e base such as the hydroxide, carbonate or

bi car bonatia Dfamplepla ERBagut7 wal eyeardc eptpthha themalrix resin

cation or with anmon ni rimary,
SER aRcarsy SRR TR afend T B IRl e Uan
aseRprakie 9ed byswkighl ud@otarbiﬂtzsera@e@ QF tHel 231t @de is@embly was
cations based on alkali netals or kal i ne e

retddp org) fa tealspapele.AYIich wers ol ab%qoa% 3t @5?»9; mrrmtes ata
FRANES ipdthurddt BoUpdi U S@khf. S THRNGNRE kd&e fordfidir ballistic

nont oxi ¢ quat ernary anmmoni a and ami ne cations
irpréstanas wensthertameutipe fduHetnandiia sk Afehpwn in Table 3, below.
t et raet hyl anmmoni um net hyl am ne, di net hyl am ne,

trimethylamne, triethylamne, diethylam ne,
et hyi am nelnaltmpiee | 5UBYRmpe IQJt“rrerreneeﬁed,e@@mtathmvfee molding
u or S
SR R oAPE B R Wt Py Smeletmr e o AR e bl
dedotangi saithe pinpdypedobyllearmd phpessulni #re shibven tiedable 3,
? rmaceutically acceptable ester”, as used herein,
refefs to esters of conpounds of the invention which
hydrolyze in vivo and include those that break down
readily in the human body,tq/€ave the parent conpound
or a salt thereof. Exanples—vf phar maceutical |y
acceptabl e, non-toxic esters of the invention include
C -to-C [Eahky!| eBtdeigs | aNuehb&hf t|0AGAl clycl vl iyl lesters,
al t hough Cr to-Cﬁfghgyl s &L S qhgmgreferﬁﬁg Esters
of the clonmpounds rula (1) may be prepared
according to ccnve%??onal met hods®? For exanpl e,
esters nmay be appended|onto hydr&xy)groups by r
of the clompeund T hag CJntamns tneumydroxygggoup
acid and an al kyl ylic aci h| as tic
or with lacid and gﬁﬁ | carbox ﬁ?%ﬁacrd(gﬁ h a
benzoi c |acild. Iln t%& case2§? conmpdlinds cdit4i ni
carboxylic aci d groups| the pharuamﬁuticami@
accept abte—esters—are prepared fromconpounds

contai ningsth rhaxyl e aci d groups by reaction of
t he conpound ﬁ?ﬁ Bgse éﬁ%h as triethylam ne and an

the composite

such
eacti on
W th
aci d,

[72)

ng

al kyl halide, alkyl trifilate, for exanple with
h
nF;oy an 8%19@\76 ﬂ@ég IIOOa(IirIFlglgC a?))o/eﬁé g?&’{’lﬁé, Illuét?a% glgt su-glsjtg%tlal

ampraaerdermrmhbadistlhypmp@nhk erei 1ot a)btadledrvdleanhe moldmg pressure is

ai kyl carboxylic acid such as acetic acid,
carboxylic acid such as benzoic acid. The
term "pharmaceutical ly acceptabl e ani de",

and an a

her ei n,

derived from amoni a,

ryl

or with acid

as used

refers to non-toxic am des of the invention

and secondary G -to-C 6 dial ky!

secondary anrnes

I

primary Cl-U)-C6 al ky!

am ne

T

am nes

s. In the case of

the anrne - may al so be |n the fornrof

1 .



bi phenyl - 4-yl } pyri dazin-3(2H)-one L-tartrate

nmonohydrate Form B crystalline solid can be identified
Wh900shedodrt eri stic peaks in its powder X-ray PCT/US2007/062341

diffraction pattern One with skill in the art of

anal ytical chem stry would be able to readily identify

the 2 {4'-[(3aR, 6aR)

nd@tay bh 6@&@15%%5097}{% Anglicd dnduldRYdoh ¥dntidka? Hhardtk Jrestn (epoxy

1t bi phenyl -4- yl}pyridazin-3(2H)-one L-tartrate

gﬂrate Form B solid by as few as one
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characterlstlc peak in its powder X-ray diffraction
Two-theta angl e positions of characteristic

pattern.

peaks in a powdeko

[ (3aR, 6aR) - 5- thhylhexahydrapyrrolo[s 4-b] pyrrol -

-yl]-1 ,1"-Dbi phenyl -4- vyl }pyridazin-3(2H)-one

i

il

tern of

2-{4' -
1{ 2H)

L-tartr at elnrfixavhicdRabenipde 0 Baarcpeated3@@ e, that Ghe4b@l @ymber

ph a0 s 3736

el

8stezd foigw Oll%tlc 19r rygn%esﬁmf a9

Bhﬁhmn@nmbumnvamSthmﬁanakadﬂmnmﬂdmgbhﬂﬁu&m@ﬂhgddﬁﬂﬁbm

(NS T3 il

hydr ochl ori de trlhen1hydrate

| viet hyl
1t - bi phe

characterized by the

PRONANGE YSIEUIRE Tn #ﬁ@gel? bultes Mﬂ&?}y

ERHeh T o%r?»'p?‘séxe?iaﬁ%?

2 {4" -

RSBl

tpEds e i ds @t gsiepd. BmPags ah€ rsyﬁplab Idie t&@ddi €or their ballistic

@H&\ﬂ{fﬁtﬁbl% 40below.

2-{4' -

powd

er X-r

-1 (2H)-yl]-1 ,71 blpheny
hydrochlorlde trlhen1hydrate have been determ ned as:

yrrol -

eR?ﬁt@
di f

1 gistad Jaghstt

rrol -1

-3(2H) -
[ (3aR, 6aR) -

d,

fraction

one
5-

V&Wﬁ&ﬁ%&i?&%ﬂdmg

attern

Bq: results are

[ (3aR 6aR) - 5- nethylhexah dropyrrol o[ 3, 4-b] pyrro

}pyridazin-3(2H) - one

ais 7.3
preci sel
cis 22
or nore
are each

Iﬁ;ampl@
y wher €

234(5) |A
preci se
a repr

S0k
0|gé7

| Bpi VP85
esentati

91‘688111‘8,1: 1
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whebr e
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e
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| aneo
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2 90,
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ci sely

crystall
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i zest i1
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2t hyl hexd
1hgn\/l

P li.®pa
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hydrocm

rlhenlh
entiti od byOBHT eI
diffraction pattern.
anal yti cal

t he

oride t

hem str u
Comparatcl:ve Exampl%s W%

One with skil

ble to rea
gimllarly show CLat that

and 13

ly i

yrrg&pbB 4
dazin-3(2

rate crystall|ne solid can be
4 ¢ peaks in its powder X-ray
in the art of

- b] pyrr
H) - one

dentify
substant1al

3m I%Verh&ﬁﬁﬁ 6aRYic prapeitdy hhenaRy@iRp e el ofing] Aydknre!is

1(2H)
ARFITS

-1,r

- bi

henyl -
rrbﬁ@ra@SttffS| Heieh ey a0

4- vyl

pyrlda

zi n-3(2H) -

one

I COnpsptigRal fagfrig desh éepoxy

Chaiakhah whidhGhPR@HKbdr %f alySrs | @@Mﬁeﬁse}f gy balifdd BpkdveRent is
pattern Two-theta angl e ngltlons of characteristic

pebiesn wih highenespurss wigya bandgyllicon pattern of 2-{4' -
[ (3aR, 6aR) 5- net hyl hexahydr opyrroi o 3, 4-b3pyrrol -
1(2H) -yl ]-1 , 1<-Db!phenyl-4- yl}pyridazin-3(2H) -one
hydrochl oride trihem hydrate are 4.030.2, 13.920.2, 15
550.2 t 15 610.2, 15 930 2, 16.150 2, 24 370 2, 24 660
2, 25. 120 2, 25 680 2, and 27 900.2. The invention
also relates to crystalline 2~{4'-[(3aR, 6aR) - 5-
nmet hyi hexahydropyrrol o[ 3 4-b] pyrrol -1 (2H)-yl]
1, 1" -bi pheny!-4-yl }pyridazin-3(2H)- one L-tartrate
anhydr at e 16
2-{4' ~[ (3aR 6aR) - 5- Met hyl hexahydr opyrr ol o[ 3, 4- b]
ryrrm- 1(2H) ~yl ] -1

- bi phenyl -4-y!}pyridazin-3(2H)-one L-tartrate
anhydrate eX|sts ‘as a crystalllne SO|Id characterlzed

I .
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radi ati on. The X-ray generator was operated at a
vol tage of 40 kV and a current of 30 mA. The | ne

W@3®8/063682 equi pped with a position sensitive deCBHUS2907/062341

that nonitors all diffraction data sinmultaneously. The
detector was calibrated by collecting the attenuated
di rect beam for seven seconds in 1 degree intervals
across a 90 degree two thehipié pge. The calibration
was checked against a siTircon ITitne position reference

standard (NI ST 640c)- Sanples were placed on an
al um num salghe! lﬁa@ﬁsﬂé‘nﬁiaﬂeﬁé/l?' S tihveaisl %e Stkdtd to
Alternatively, X-ray po ffraction can
pefefroinerlbinugiustyral MmpRryatias: I\Raﬁplﬁ@)@hﬁd SENg sige cméet éqrmeda@s in
FNAE 1Pyl @haROM, 8copHrr R IARIE pAHE IS 1 900
O10. XMRH).f P mtd ofréd bayer§ Eveké/\rmtﬂedmhd faples Measmyngt Ubeh (2.54
e ui d nlt ogen. or Pel | e
b B BF LB e P R g 0t S8 beries e
sieuerrmeed GugcchRdmge :with ABTMAD7 WO aiddvthe Thedta areSthawn Raleble S,
% % degree/ m nute). Characteristic powder X-ray
PPt action pattern peak positions are reported in
ternms of angular positions (two theta) with an

all owabl e variability of 0.2,  The variability of 0 1
is intended to be ugéﬂﬂﬁﬁﬁﬁﬁgg%ﬁgkﬁgg two powder X-ray
diffraction patterns. In practice, if a diffraction

pattern peak fromone pattern is assigned a range of
angul ar poSTHIPENE PEFPEHEL £)CSRhieh tesmelfigs rPéf‘é%? ags 150
peiads.orash)t TR sgu&u@n&oﬁerdésfMr@qstbﬁnnmhtaercﬁldd%@lmﬁ rAGTM
anot her pattern is assi a range of angul ar
pﬁ@piﬁﬁﬁ@”P$WbaWﬁhQ%Hln @ﬁ pdoveasur ed peak position
0.2 and if those ranges of peak position overlap, then
the two peaks are considered to have the same angul ar
position (two theta). Forl¥l&#ple, if a diffraction
pattern peak from one pattern is determned to have a

peak posiftg ool Mpglly PGP 'ﬂeyﬁralpmmm he
al | onabl e varlaalllty al | ows the o he assigned

aposi ti on
peak fror
to have 4

in the
nthe ot
. peak

Y|

e
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anal ysis were prepared by affixing selected single

crystal s tb=gbmassatpicrsanmplé h epoxy adhesi ve

diffraction data ' was col |l ected using a Bruker SVART

X-ray

systemw th an APEX area detector (50 kv and 40 rnA
X-ray sourae:be Vb ﬁorﬁ)ﬁhhle\&erhe aCarhill Efﬂ:)blecbrmiosﬁé @nploying the

oi.abe

Pij%”f‘?glafl%

it SR 2 e

PHOERRl ST

sitions

ale]e] S

Fheng@bitlantsymddr FAmbofiRe shdtrad nidetitundgr toonp@ssaphy rhandhis

SPECT to

robe t

ARMFRHE %fﬁ‘ﬂ QAT HE
meﬂtaﬁiﬂlﬂﬁvéd%echﬁﬁcdﬂb&?&ﬁbﬁe H3 receptor) or drugs
al

(such wwth a clinic
hi st am ne | evel s)

I‘

GG, e

ee of

St

ept.or oc

Yo garasd Pafis

y In .
pégpertles as

y used drug that affects brain
is wdely recogni zed. This

constitutes the use of PET as a bionarker to assess

ef fi cacy of pharnacol ogi ca

i nterventions with drugs.

The topic and use of positrn-emitting |igands for

t hese purposes has been generally reviewed,

for

exanple in "PET |igands for assessing receptor
occupancy in vivo" Burns, et al. Annua! Reports in
Nbdicinal Chenrstry (2001 ) 36 267 276
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HPLC anal ysis of the Cbz-derivative of the product
i ndi cated that the product was obtained with 99% ee.

WEXNRPLER The conpounds and processes of the | PUBHS100T1062341

will be better understood by reference to the

foll owi ng exanpl es, which are intended as an
illustration of and not a limtation upon the scope of
t he i nvebb@helUnlcesse QLNBLVMS sre%$ fivERRE proveRS hinRDd of
wer e carrled out under anbi ent conditions & angi ng

Trkpre aapid copgesite pillisigamcturgs) tha hayy Heroyed aHlé%%proe@“aes
%&%Uﬁﬁbﬁﬁ&ﬁﬁ%&&%&%ﬁﬁ%n@?@H@g}k@@hm@@&oaﬁ&PﬁbﬁQHdem-hgh
carried out usin l'i Ca , a technique well known
toeessuiess as epmpnret] ﬁawystgktuqus ihpt prigemglded dtfld%r lganpigssure.  In

g %‘Efsﬁ??% PRt s8R i g e PyrF oIS

bi phenvl - 4-carbonitrile Exanple 1A (3aR,

6aR) - Hexahvdr o- 4- b| di box

acid 5- é%nz;dg ?m? 46809%%5 :?Eh 1nve t%{ (?n ?%t%er EUJJ dégﬁ R \¥ll be
&a&%)rstbmmmsdcmdqmy]meedl m@t?n),e 4Htc]lpyaﬂrecfldee butabat ol clengesiadd

but er .0 12.5 l.e), an . o
RECHIRUR e cisoh Pededys ot Bas SRS Sy a1 oty wihin the
REOPe ®F themvenionke defimed 1Y thd subfoidi chlny onet hane. The
m xture was stirred at room tenperature overni ght and
then concentrated under vacuumto provide the crude
product The residue was purified by flash
chr omat ogr aphy (20% et hyl acetate in hexane) to provide
the title conpound. 1H NVR (CDCI3) d ppm7 29 - 7.43
(m 5H 513 (s, 2H 4 .15 - 4.33 (m 1 H 3.39 -
3.74 (m 5H 3.20 3.37 (m 1 H 284 - 296 (m 1H)
1.92 - 2203 (m 1 H 1.66 - 182 (m 1H 1.46 (s, 9
H. Ms. (IvHH) += 347 The starting material (3aR,
6aR) - hexahydr o- pyrrol o[ 3, 4- bl| pyrrol e-1- carboxylic
acid tert-buty! ester (CAS # 370880-09-4) nmay be
prepared as described in the literature, for exanple
the nmet hod of Schenke, et al., "Preparation of
2,7-Di azabi cyclo[3 3.0]octanes” U S. Patent 5,071 , 999
( 1991 ) which provides a racemate which may be
resol ved by chromatography on a chiral colum or by
fractional crystallization of diasteroneric salts, or
as described in Basha, et al. "Substituted
di azabi cycl oal kane derivatives", US 20051 01602
(2005). Exanple 1B (3aR
T6aR) - Hexahvdr o- pyrr ol of 3, 4- bl pyrrol e-5-carboxylic
acid benzyl ester The product of Exanple 1A ((3aR,
6aR) - hexahydro- ryrrolo[3,4-b] ryrrole-

1, 5-di carboxylic acid 5-benzyl ester 1l-tert-butyl
ester) (4.5 g, 12.5 mole), was stirred with a m xture
of dichloronmethane and trifluoroacetic acid ( 15 m /
15 m) for 2 hours. The solvent was renoved under
reduced pressure, and the residue was basified with
saturated sodi um bi carbonate, then extracted with

di chl oronmet hane (3x). The conbi ned organic | ayers were
washed with brine, dried over sodiumsulfate,

filtered, and concentrated under reduced pressure. The
resi due was purified by colum chromat ography (0.6%
amoni um hydr oxi de and 6% et hanol i n di chl or onet hane)
to provide the title conmpound 1H NVR (CDCl 3) d ppm
7.28 - 740 (m 5H) 512 (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 1H 3.01- 313 (m 1 H 2.88 - 3.01 (m 1H
2.70 - 2283 (m 1 H 1.87 - 2203 (m 1 H 158 - 176
(m 1 H. M5 (MH+ 247. BXanple 1C

Trifl uoro-nethanesul fonic acid 4'-cyano-bi phenyl - 4-vyi
ester Comrercially avail abl e 4-cyano-4' - hydroxybi phe
pyl was di ssolved in dichloronethane- Triethylam ne
(2 5 equiv. ) was added and the n1xture was stlrred at

T o T Y L Va A ~ .
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To a solution of (3aR, 6aR)~hexahydro-pyrrol o[ 3
t4-b] pyrro!'e-1-carboxylic acid tert-butyl ester (18 3

waos06882 nol ) in nmethanol (450 m) was added PCT/US2007/062341

par af or mal dehyde (52g, 1 72 nole) and the m xture was
stirred at roomtenperature for 1 hour Sodium
cyanobor ohydri de was then added and the m xture was
stirred at roomtenperat yeajfivgs 10 hours, diluted with
IN NaOH (450 m), extracted with dichloronethane (5 x
conbi ned organic |ayers were dried

%ﬁg&?meﬁf&ifl tered and concentrated to provide the
title conpound. 1H NWR (300 WMHz, DMSO- d6) d ppm 4 18

glmZAélag%%qz oﬁ%q}%inggﬁﬁ%%% rgglﬁ%nt%%ﬂli)osnezrggtég%l rﬁ%ﬁ&%l%}@r?(%sd
(ras;sta'iicdrl)o hlngéhergy&fIéfbu(lm arld thi) like, §aﬁd meﬂno$ cdmlﬁrmngl H)
1.42 - ni1 }—2 I ag' % §
6aR) - P@%E‘H&gd? §shyR @P‘ES’[“% ‘bt i‘eté”é’FleH? igRacy
tafiidid Auéry ester (CAS # 370880 09 4) may be prepared
as described jn Schenke et "Preparati on_ of
2, 7- DFRSABICOrs Hyer vsjﬂﬂb%thaﬁ%@lastlw@yur%wﬁ?ws 9971
, 999 (ol@Qlnd ﬁwahé?l'ay&ra%/% Sredb fhACRTRERL WBOEHki MY 1a).
resolved by chronat ography on a chiral col um or by
fractional crystallization of diasteroneric salts, or
as fRsadthhesk élﬂmBﬁ%lﬂéremeJt 1@kt twalltbst l%e%jare rovided, each of
di azabi cycl oal kane derivatives", US 2005 f
c2d08yous Brygip emmBigaRetwork of hlgh tenacity aramld ﬁbers and said
r [ €,
%?ﬁ@utd?%ﬁ(ﬁ%;%%wg%f%%%%@{ Jf‘%hfa %oré‘u; %’éf%"wﬁ?ﬂh E%nﬁ‘oéolasuc
mwolysiethiane meinh and imol d&Q said )ﬁbwals lwdsezd 8ap|11§r®©1;©5013¢ﬂ 1p4@1 about
m xture was stirred at roontenperature
&5@98%&?3@%& concentrated to dryness at 300C under
vacuum The residue was treated with aqueous 1N NaCH

@gé@é‘[ } ao c:fa!mger %lé%%l? I-srglﬁ ﬁ%oéts Ealr}/rellrs}lg?ezlal%@ng etn§ Ir)raegs%ge ofoat
Géasmhsaﬁt@gﬂ@phﬂa(.&emh).ng with a mxture of 10% net hanol
and 1% amoni um hydroxi de i n dichl oromethane) to
provide the title conpound. 1H NWMR (300 WMHz, CDGCi 3) d
mp nm rﬂezhod o cjaTm(vahelelhl)sala fibdous 1a¥eddrd AMbldéd bl) &egsare of at

J=1 1.53 Hz, 1 H 2.88 301
d??-ﬁtafOWOQOB%(%OdBMPﬁkg 49, 2.37 Hz, 1 H) 2.40 - 2 52
(m2H)233(s 3H)212-228(m 1 H 1.82 -

5 (m H) . VHH) += 127 Exan'pl e 7C (3aR
éa Iff\]lf meahOBr® ﬁb‘lfb Rew%wfaln suGribeyy lays alﬁ\}%ﬂléﬁdp%? R tIPRsTsug of
kﬁ%ﬁi’&ﬂo@ﬁt@&ﬁo&@@(ﬂ 49;125”@21" e 7B (2.3Qg, 18 2
nmol e), 1, 4-di bronobenzene (5.16 g, 20 9 mol e),
tri S(dl benzyl i deneacet one) di pa! ! adi um (340 ng, O 36

B S msulsR P Slas Schelsin s hepmoplesic polyurang resn isprepgt in
rnoie)intafion sbditulrid eydut BOpesceeteby( ReigB of, th2 7otdl weightedf the
Vé@légos‘ijt' ssolved in 20 m of toluene and heated to 70 0C
gnde?" Naf or 16 hours The mixture was cool ed to room
tenperature, diluted vvlth wat er and extracted vvlth

i chl or t ha CS were

v SHTA" Sy soubre LR SRR R abfih

fau ranfoudfrdry abbut dive ago@@ypdr@intiby Rgight bhtha totaktveiickt &f the

5% rret hanol in dichloromethane) to provide the title

COMPVURd 1H NMR (300 MHz, CDCb) d ppm7 25 - 7.30 (m

2H)641-646(m2H)407(m 1 H 3.47 (ddd, J=9

1, 7.7, 5.9 Hz, 1 H 3.19 (dt, J=8.9, 7.3 Hz, 1 H)

H 2.68 (dd, J-9.0, 3.0 Hz, 1 H 2.55-2 60
(s, 3H 2.13 - 2.22 (m 1 H 1.88 - 1

98 (m 1 H) MS: (M+H) += 281/ 283 Exanple 7D (3aR

eaRH - f S- Met hyl - hexahvdr o- pyrrol of S

- bi pyrrol -i-vD- bi phenvMcarbonitrile The product of

Exanple 7C (30,0 ng, 0 11 nmole), 4-cyanophenyi boronic

aC|d (18.8 g, O. 13 mmole), palladiun(ll) acetate (1.2

~ N —-
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and thickness. Accordingly, the termfiber includes
monofilament, nultifilanment, ribbon, strip, staple and

wo@eee6Ie82 ns of chopped, cut or discontinuous PCTES208TI062341

the like having regular or irregular cross-section.
The term "fiber" includes a plurality of any of the
foregoing or a conbination thereof. A yarnis a
®OMthic @A of LILRN S WhEIRY ddp@6ht Hbor TR crfs laREJrSss Plied with respect
filaments. The cross-sections of fibers useful in this
it ORAPHA- may vary widely. They may be circular, flat
or oblong in cross-section. They al so may be of
irregular or regular nmulti-Ilobal cross-section having
Onehgmaindeof clagy Bayheein pach of sdid fibloph by erp coppieseianynfwayam
Iy i.tudi nal LS : [ nt. It is
bt e L SR A S S
substantially circular, flat or oblong cross-section,
S [ rably: that t.he . fj be,. of iall
OB auP S8 R0l Phoshn Sl BRSSP AR B Al
tvervac fibrpud lapxes &'¢ ameand ufididetisnallgiic bachdayer. t enaci ty
equal to or greater than about 7 g/d. These fibers
preferably have initial tensile noduli of at |east
aboUhe tlfhog@bflclaind] BwBdrgin &sid tidrdus &8krs afe @bssiptiad bt %b adach
8 .J/ g as neasured by ASTM D2256. Preferred fibers are
PfsSe having a tenacity equal to or greater than about
10 g/d, a tensile nodulus equal to or greater than

about 200 g/d and_an energy-to-break equal to or .
dredbemethndal dugut fsGergogivripgg ef least apq Rlasje & i eyptact with

fal Rt Sn@bBald BRI NANING @ tenacity equal to or greater
t han about 16 g/d, "a tensile nodulus equal to or
greater than about 400 g/d, and an energy-to-break

qgual n{e%ogrfogﬁﬁﬁ%gra Hani%ﬁ@%ié{anggorﬁﬁogﬁe i%%ﬂglsﬁaﬂnEQ%roved

particularly preferred enbodi ments, nost preferred are
trerersraceiodagh anergy siflepullgs el thhiska, endaiethpd edmprisengt | ber s
s eq : t [ :
ol fe 8 TRy A RRA e R bR g
tifhersener gyt o- break is equal to or greater than about
27 J/ As U i 0, t “initial [ .
rociul SesnE R8s FEOR Rror IR LG W Bl B B i
nodul pvolingel sasdnddibryus &gy eneaguisag agtwAST M IHZ5@ndoity agamid
fyf%rn‘ and by ASTM D638 for a matrix material. Aramd
P’b8rs are known in the art. Suitable aranid fibers
usef utoadting tshi@ speodd efitirous Mg twithna agcend ecpm@chlistio Polyurethane
aromat | ¢ pol yam des, such as those are described in
S8 2at . No. 3,671,542 the disclosure of which is
expr eadldind HEOFRORAY S€boh@ T®dus Dyycfsefter prG@ret 6f 4theast about
extent, not inconsistent herewith. Preferred aramd
fli0ers (J§-f MBRave a tenacity of at |east about 20 g/d,
an initial tensile nmodulus of at |east about 200 g/d
and an energy-to-break at |east about 8 J/g, and
dér tﬂ@un%thqmg%ﬁelmﬁ Sdeigiaeach of ispidrfdroys| lpyghn gempyise a non-
tepnachkibyc of at least about 20 g/d, an initial tensile
nodul us of at | east about 400 g/d and an
energy-to-break of at |east about 20 J/g. Most

ef r 1.d: i i . . i t
13acfieBandt 5t 1 03Bl ig PRER 1 chaNBELLY 5By ot gocond
dibebua gt et preemengpd-unglitoeteakllyoi cath heaist about 30 J/ g.
For exanpl e, pol y(p-phenyl ene terephthal am de)
filaments which have noderately high noduli and
tenacity values are particularly useful in form ng
bal listic resistant conposites. Exanples are Twaron(r)
T2000 from Teijin which has a denier of 1000. O her
exanpl es are Kevlar(r) 29 wiWich has 500 g/d and 22 g/d
and Kevlar(r) 49 which has 1000 g/d and 22 g/d as
values of initial tensile nodulus and tenacity,
respectively, both available fromdu Pont. Copolyners
of pol y(p-phenyl ene terephthal am de) may al so be used,

o
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| am nae of the conposite may be adhered to each ot her
by contact, or under the application of heat and no,

wW@eroosObI81 vel y, | ow pressure. As nentioned aboR&l/Us1v07/062341

high tenacity fibers of each |ayer are coated with the
matri x conposition and then the matrix
conposition/fiber conbi nation is consolidated. By
"160MEQ i3l bN@ainl 55 WRAGH shib@brdul @aybRBtakd éifosﬁ%th@dl heJo° &heh
the fibrous |ayer are conbined into a single unitary
Io#¢er . Consol i dation can occur via drying, cooling,
heating, relatively | ow pressure or a conbi nation
thereof. In an alternate enbodinment, a four-ply

JibThe etho pf ¢laint biwhstbimwiied Bbrausslayasears imoddoday @ pessaraeof at
?&%ﬁﬂ%ﬁgmb@ggépy§gﬁg790 orientation. \Wen ready to
e en

ormt se conposite, the roll is unwound and
t he separation naterlal strlpped away. The nmulti-ply
b- discr h
SRR Yt P ST S SRS s o

ﬂ@mﬂ%bh@Oﬂ@pM@hHﬂM@hhpe and cure the matrix resin, as

i s described hereinbel ow. The resin matrix for the
fibers in the fibrous layers is a thernoplastic

[sl yue efchtddef ciagh N4 whheinpaldyfibredshayees 4re siohdedaya beenparature

h 0 or. copal d.bl ends of one or nore of
Pﬁgggakég%ﬁé O ghept %?§£m42gl yed herein. Such resins
are known in the art and are commercially avail able.

Preferably, such resins are provjded in an aqueo
st 8rirbid sbgwmof6 whaein 1HeSB! prkichddhampplgiticgolyprethane

M slafdYrBscASin R HROUS DA dbbhONS ablit 3P BErSERBS WRlght of the total
enul sions, in which the solids conponent may range
preisht abbeeachof 1d Bhetit 80 percent by wei ght, more
preferably from about 40 to about 60 percent by

ght, with the remaining wei ght being water. Such

r2és i iﬁh% orpedi ofi dlaisn 2P ewltiree | seislefirst iné eedosecynda giirgendagtic
t serial nunber

%@?ﬁ%@%Qg%ynggﬁ@%ﬁ?@%Rgﬁgﬁgﬁﬁ%kggs such as fillers

and the like, nmay be included in the resin

%g?g‘rﬂg' gfeltht%la 01f Iléﬁn Bf %?%e s%gi ofl utr{lﬁa “:f‘ésnpcorﬁ?Pa{sésxa co);)olymer

mmﬂefyﬂﬂ&ﬂhmﬁnﬁgmupon the end use. The polyurethane

resin, on a solids basis, preferably forns about 1 to

about 40 percent by weight, nore preferably from about

0. Tae aktigll 0BOaipe? Bﬂﬂtenbsaldl\&lb@hin,sa'ﬁlﬁﬁstrﬁﬁﬁ tedone fietoablayers

from about 15 to %@Eég percent by weight, of each

LBYRFLSTASEY P %é?”t P%ﬁ |y the sane thernoplastic

pol yuret hane resin is enployed in at least two of the

fibrous |ayers, and nore ferably in all of the
Pt Bugeihag af dbinrhie bt stid Gpert F w1t fiviewe esond Aeiouglasers

fhevdd M@ics YER0BE PRR 303 B BBE8vd@I s of this invention may
be formed fromindividual |am nae by consolidating

under hi gh pressure. The pressure enpl oyed herein is
@% | 8RShetRROM cl§1§1093 Rl?t'hel‘( cjo%p%sﬁ(g%) 1ea§focfn@ pgsﬁé ﬁ[rﬁki)ﬂ ¥01§§ct
| east about 2000 psi (13 , still nore preferably
aﬂﬂM%h@ﬂ09%@@%“@3@@”6@&“(17 2 NPa) and most preferably
at | east about 3000 psi (20.7 MPa). The pressures
enpl oyed herein preferably range from about 1500 psi
(260 A3 akfedy) fotraeddiygbt maodoidaim(137. 6 MPa). Typi cal
tenperatures useful in the nmethod of this invention
are, for exanple, tenperatures ranging from about 75
to about 320 OF (24 to 160 0C), nore preferably
tenperatures rangi ng fromabout 150 to about 305 OF
(66 to 152 0C) and nost preferably tenperatures
rangi ng from about 220 to about 270 OF (104 to
1320C). The conposite structure may be nol ded i n any
sui tabl e nol ding apparatus to formthe desired
structure. Exanples of such equi pnent include
hydraul i ¢ presses which provide high pressure nolding.
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resi stance was determ ned in accordance with N J
Standard NIJ 0101.04. The results are shown in Table

wda 200806382 The V50 cal cul ati on was det er m ned bRCEUSHNT/062341

the average of 6-10 pairs of bullets stopped on the
shoot pack and penetrated the shoot pack. V50 velocity
is that velocity for which the projectile has a 50%

pr7oRakithbd yorqﬁamgn@tgmtttcora;sls{;@rrrmrp%tlrevelat%mnrralvﬁtg%mpmved
Exanpl e 1 was repeated except that the nolding

pRsEsdange 1 higisension ridlsibulies amdmmes'ke TeMSHAHFEBPREIE agai n
t est eﬂrofvféi'inglf Red bt RAhwhi fbbHES 13EARGRp ST ﬂeﬂ@orﬁa&ﬁmgh
pe of and the results are s%omn in Table 1
p@m@wwﬂexdﬁﬁre,s Exanpl e 1 was repeat ed, except that a

t ot al 1 r 0

the pAAEE i JHE BoPuolif ARTRIBEE JBE#FET MRnh Sl
palyluicdtancrepigsi st ance using t he sanme type of bullet,

?:gd t hlgot }rdv uj tsécogﬁq %oiw ven t'Fr gp gr cd én%ednet\g)o(%( 0% high
nhmmuuhanﬂﬁﬂﬂmng pressure mas 500 pSI The sanpl es

were a sted for their stlctﬁes stegﬁ% us1 g

the s& m% %1 AR ‘tvovegn%br?‘tfe WSOt & FFE"SHSWRCRR™
bh&ﬂﬁnebgmpMI Exanple 5 Exanple 1 was repeat ed,

except that a. ers of the co

e e B Cacteeom g S B e o et Sud B

fall sdeb@i Konbddvleh biots BiRBHiSABNG RN HiShdebtolcaeh &ReFEarldy pe Of

bullet, and the results are shown in Table 1

bel ownebiisatha st endsgeng fdrars Bysimst %pssarr&sof@é{%%@'wt 1,500
exiqept Mgt the nol ding pressure was 500 psi. The
sanples were again tested for their ballistic

resi stance using the sane type of bullet, and the

RS ghi meb& oBOWD 7 Pl @R 8d %ibrogﬁa%’i’s ar-g'%%-}&d]at a pressure of at
conparative exanple As can be seen fromthe above

degtaabowh90 ore(1 38t P9, Wherpin spid Jibarspo legalir adtshid st and second

I
SRR e BB GgHS SRS RIS o LR 8 ey rons
Baletsiagt ¢rossipdisd st Whecagubtbtrant i al |y better than using
the sane matrix resin but nolding at a | ow pressure as
per Conparative Exanple 1. This result was consistent
\&ﬂe fEhdz hethndi nbaaimois \Ivhtyean samtvﬁsst hntbseerasl&tﬂermpplmtﬁmlymmhane
to 360 ndlca
P afe Be el B it Som bt D GBOR gL b REERESE e
eanipasgtt ef foembdfsaid @ageer dance with the inventi on can
be enployed to obtain simlar ballistic properties
than with a | arger nunber of |ayers which were nol ded
Bodamn akt@ie¢ PrE&SHtRe méGodof @Gkl 29, the wei ght of the
conposite that is nol ded under high pressures can be
decreased, w thout sacrificing ballistic
Qﬁ OREFEIES o CRIMSViIRL [h¥ ScsiXAIPbES baltific! iR BB arfor to high
Exanple 1 was repeated t that the matrix resin
B ZKFife bﬁket%anmtheﬂw ss*tdyrl@h@{)qowpﬁleae styrene bl ock
copol )ﬁ%efdn{ghaﬁ NORP) Axt 'ﬁ%ro%g @%/EPMprﬁ g o Q8w RS Mich tena01ty
content of the conposite | ayers was 20% by MBIQE%
taesnadl fibgrs:250 | ayers of the 2-ply pre-assenbly was used

to fo RANe [ :
(121, 555]6&?9?%?&%% B\ er s Mo ﬂ%gﬁ’ggfg{ﬁ%ﬁ‘%ﬁﬁoo
psi ( progidiviRa} leathecaarpibess tayet cempflsmg 1 hetworlmﬂ highsteiagity
resi. e using the sane type of bullet under
ﬁ%%b§$%9%62-F. %he results gfe shown in Table 2,

below. In Exanple 8, Exanple 7 was repeated, except
that the nol ding pressure was 2000 psi (13.8 MPa). The
sanples were tested for their ballistic performance
using the same type of bull®t, and the results are
shown in Table 2, below. In Exanple 9, Exanple 7 was
repeat ed, except that the nol ding pressure was 4000
psi (27.6 MPa). The sanples were tested for their
ballrstrc perfornance usrng the ‘sane type of bul | et

- peN pe—
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providing at | east one fibrous |ayer conprising a
network of high tenacity aramd fibers; coating the

WO 2iwB06Es8E ayer with a thernopl astic pol yur et haP@r/DsnTi062341

and nolding the fibrous |ayer at a pressure of at

| east about 1,500 psi (10.3 MPa). 2. The nethod of
claim1l wherein at least two fibrous |ayers are

provi gdeding @8 Re@hd Srélisf bR Qi 4 AYBLS (EPABYIAsSL rﬂ)@ly@rethane
net wor k o% high tenacity aram d fibers, and sa

Weihod further conprises coating each of said flbrous

| ayer ﬁlomlﬁgﬂsa@d tatt@ LA I@&%ﬁ& B rdRQ 1% E LA NARRsHRSNat 1@2@9 about

mol di ng said fibrous ers at a pressure of at |east

dﬁ@@pﬁilg@Gﬂbékﬂbnman dyprtick®; anthe et hod of claim 2

wh . .
ARG A A e

of cIa|n12 wherein said fibrous |ayers are nnlded at a
Ee%%g me hod & clamg%%tcm% r?sliI ;g Ii%gsq fagi ut 46 éo%r of M:))l@us laé/ers eagh

et h wher Fou ayers
1o hchéadh mnpmsésearpawaﬂmmfemgﬁ tefna@m aboidt fibehs; tcommlgoaath 266aid

24 to 127 wher
3o s wfradedtc rRsmgiioad e Ll i e wdBR Bl gre
PRALLRE otfdtdlm;tatb&utl ,500 e (ahd MPa4 ) foah eadhinoliyd weicght of
the total weight of the conposite. 7. The nethod of
claim 2 wherein said thernoplastic pol yurethane resin

38, he sRMHod ion cidin @mﬂ%mfsﬁﬂmtﬁ&@l—liyeﬂscboh‘%n@ebﬁbhtwé”@n fabrics
percent by wei ght of the total weight of the

b 8 WhichTire anspgrdquidirestionaly i m@r Bel> a8 adgrsin said

fribRIuO WS s AN Sss i€ £100SR-cBéH Skr th respect to one
another. 9. The nethod of claim8 wherein each of said

fibrous layers conprise a non-woven fabric in which
%Q' dl"h%'tﬁ’&ﬁo?i @f Saifll jﬁﬂﬂtﬁg éb%pgt%ﬁlg% 'le%’taflnle%ldsﬁc ﬁﬁﬁhn contact
l'ayer. 10. The nmethod of claim9 wherein adjacent
Withrap legst|ony ef sgidefrsousdivgrsf i bers in sai d nonwoven
fibrous layers are arranged unidirectionally in each
| ayer. 11. The nethod of claim 10 wherein said fibrous
13ay arizllatieressesisrpbi aticlator®@ed bythe astodohdrim 32. The
nmet hod of claim2 further conprising at | east one
plastic filmin contact wwth at | east one of said
fibrous layers. 13. A nethod for nmaking a ballistic
resi stant conposite material having inproved
resi stance to high energy rifle bullets and the Iike,
said nmethod conprising: providing a first fibrous
| ayer conprising a network of high tenacity aramd
fibers; coating said first fibrous layer with a first
t her mopl asti ¢ pol yuret hane resin; providing a second
fibrous layer conprising a network of high tenacity
aramd fibers; coating said second fibrous |ayer with
a second thernopl astic pol yurethane resin; and nol di ng
said first and second fibrous |ayers at a pressure of
at | east about 1,500 psi (10.3 MPa). 14. The net hod of
claim 13 wherein each of said fibrous |ayers conprise
a nonwoven fabric. 15. The nethod of claim 14 wherein
said fibers in each of said first and second fi brous
| ayers are arranged unidirectionally in each | ayer. 16.
The nmethod of claim 15 wherein said fibrous |ayers are
cross-plied at 90 to each other. 17. The method of
cl ai m 14wherein said fibrous |ayers are nolded at a
pressure of at |east about 2000 psi (13.8 MPa). 18.
The nmethod of claim 14 wherein said fibrous |ayers are
nol ded at a pressure of at |east about 3000 psi (20.7
MPa). 19. The nmethod of claim 14 wherein said fibrous
| ayers are nolded at a tenp®&rature of from about 75 to
about 260 OF (24 to 127 0C). 20. The nethod of claim
16 wherein said first and second thernopl astic
pol yur et hane resins are present in an anmount from
about 1 to about 40 percent by melght of the total

1 . Y " N — T N 1 Y



