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WD 2007/ 150010 PCT/ US2007/ 071849 CYCLOPROPYL AM NE

DERI VATI VES BACKGROUND OF THE | NVENTI ON Techni ca
wo-2@bdsobne i nvention relates to cycl opropyl amP@BUS2007/071849

conmpounds, conpositions conprising such conpounds,

nmet hods for making the conpounds, and nethods 5 of

treating conditions and di sorders using such conpounds

and conpositions. Description of Related Technol ogy

Hi stam ne is a well-known nodul ator of neuronal

activity. At least four types of histam ne receptors

have been refofCQPRORYIcAMINEDRERIMATIVES cal | y

referred 1o to as histam ne-1, histam ne-2,

hi stam ne-3, and_ hi st am ne 4. The cI ass of histam ne

receptor knowBALKGROUND QF BHEN) Ni s believed to
Tedhriddal Fidi®l € in neurotransm ssion in the central

nervous system The histam ne-3 (H3) receptor was

f i r Ge BMentian relatesle qysleprapybamirieccaniyounds, composrtlons

co BT Sp SRS PP B iCA s

of trealingtconditions ard dlsordehmusrng Isachc eorhpalindseandoesim sositions)
and peripheral organs, particularly the |ungs,
cardi ovascul ar system and gastrointestinal tract. H3
Desm’@g b of Retated Téchumldgyt 0 be | ocated presynaptically on

po< BB B4 W iBn Gt efPesechial gy least four

typeh of hr@ﬁm]h@ receplops aar/élsé@r ﬁépoﬂ@é ifl§rRanraRIe) t?prcally referred
act Vit The exi stence of 20 receptors

hista 1b9'siaﬁen%“3v'é'§(§m"rﬁﬁr§ amd Bistamine-ve 'PB? <F|é‘$ﬁefpft or
his@@fRé %c%pﬁﬁ@n@ﬂh%%@ﬁﬁw(ﬁ Nﬁ.‘ebfﬁs |s?’l?eﬁle3%t? L(%&Iég %]rgﬁ

Leurs and Ti nmer man, stor cep or

neyfotranpgfRissipd in mewemrab@ervme syslerar ( 1998) ). The
act-|- it ﬁtné @ﬁH'&ﬁ'eéﬁgﬁspﬁ% first @Harjg‘?teﬁgg& éh%lgl?%crlplogrcally on

regu ate nistratton o
histamjaergic. nerV@tarrrgmlme\laiane. dezr8a283a1(t988)), agmneé fttreguldies the

A BE R s BN e BB PR el

organsdpartiautarlyethd |mgsocaidrcﬁrasajllat@§tdrwaﬁ@@@éb’orﬁl@@tmal tract. Hs
es, peurol o rocesses

recBRibik tsciBoudt 6 PR iectes breamartsgh off hteranerois vanie

endibgs}land 8y ¢h AéBhs PBSIBBIng olsdr ééhh%ﬁ%uclﬂaé BaLRrgi
Various classes of T1 V0 20071150010 B o004 e40

chelipRisit FEECIORIRYIIS AL dRgamDergic apivily- Thgaxiatengs of Hs
receplory hds/béeri &dnfirinkd \69%&' d?@elo;ﬂﬁé‘ﬁfdf %b%'ctl\'ié’HQ g@é?ﬁg "

addi ti onal conmpounds denonstrat i n% activit
agonists and antagonists ((Nature, 327:117-123 (1987); Leurs and Timmerman,

ed. “The History of H3 Receptor: a Target for New Drugs," Elsevier (1998)).
The activity at the Hs receptors can be modified or regulated by the

administration of H; receptor ligands. The ligands can demonstrate antagonist,
inverse agonist, agonist, or partial agonist activity. For example, H; receptors
have been linked to conditions and disorders related to memory and cognition
processes, neurological processes, cardiovascular function, and regulation of

blood sugar, among other systemic activities. Although various classes of
1-



receptors that can be incorporated into pharnmaceuti cal
conpositions useful for therapeutic nethods. 5

WEMVASNI1OF THE | NVENTI ON The invention is di rBCT/Es2000071849
cycl opropyl am nes and, nore particularly,

joeines uen@nstrétmgqyacrlebeptoﬁmmahHg aemﬁbp@an@%bld%@ ne
rivatives. Accordingly, one aspect of the i nvention

bef\egﬂat toProvide gdditienal soRpopads,dermonstiating-astivityat the Ry Ra
recéptbrsRhatN:a% bﬁcor‘pbrat@nrﬂ@ pﬁér)madébtlé’al F&gﬁfp@@i‘ﬁ He u&ghi fbr
acceptabl e salt, "ester, amde, or prorugt er eo
theraperts methagdse of R1 and R2 is a group of the formula
5 -L2- R6a-L3-R6b; the other of RlL and R2 is selected
from hydrogen, al kyl, al koxy, haI ogen cyano, and
t hi oal koxy; 15 ch i ndependently

S AFILE P BpB e o

blcywmagd rtncycmarwbslautéd dyblopaiﬂybamlrﬁﬁemdtl\}%'s akeToedingly, one

asnRGTIRS HvRDNoh fatss s arprounad et SarimuadIRy o o7 ke and

R5 taken together with the ZORmtrogen atomto whi ch
each is attached form a mgy Ryi C ring of the
fornmula: R12 R11 R8 R 1 4 QN ICR)(Ry))mN
( Rla RI3 R9 Rio (a)alg N ~RR8, R9, and R10 at
each occurrence areRgz ndepgndently selected -2 WO
2007/ 150010 PCT/ US2007/ 0718419

10
or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof, wherein:
one of Ry and R is a group of the formula -L2-Rga-L1-Rep;
the other of Ry and R; is selected from hydrogen, alkyl, alkoxy, halogen,
cyano, and thioalkoxy;
15 R, Raa, and Ry, are each independently selected from the group consisting

of hydrogen, alkyl, trifluoroalkyl, triflucroalkoxy, alkoxy, halogen, cyano, and
thioalkoxy

R4 and Rs are each independently selected from alkyl, fluoroalkyl,
hydroxyalkyl, alkoxyalkyl, and cycloalkyl, or R4 and Rs taken together with the

20 nitrogen atom to which each is attached form a non-aromatic ring of the formula:
Ry

AN_E ;—KN_ §

[CRMRyIm

Rig R
Rg Rio Ry RgR10

(a) or (b)

R7, Rs, Rg, and Ry at each occurrence are each independently selected

-2-
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from hydrogen, hydroxyal kyl, fluoroal kyl, cycl oal kyl,
and al kyl; R11l, R12, R13, and Rl14 are each

WO pg@pEatent |y sel ected from hydrogen, hydr oxBGI/K§1007/071849
al kyl, and fluoroal kyl; R6a is selected froma 5- to

fron@hm'ﬁ’géﬂi &@ldhﬁ@ﬁ!k?ﬁﬂuéroélkwcy&délﬁ‘ﬂpé}wmk an 5 8- to

12- menber ed bi Céc ic heteroaryl Ting, and a 4- to

12 RtedberRa. #and Rugro earh Indepﬁgdermawei@t%ir@@trwdrqgmm

hydPOXJEIRGIC Bk |aa§df|{,@, Gikgenbered heteroaryl ring, an aryl
Y Ir:tly(%g y g -orre%ered bi cyclic heteroaryl ring,

an &alS@ech@dlfzommﬁretp@dmeﬁ@e efoatyl ringggyanopigenyd, an
8- t& ?F %rﬁ@e FP %myglnﬁﬁggr%aql lrlnpeané gtRiloG é-@ﬂe%ééd l_l’iét_e'rgcyclic

ring,NH- -N(R16) C(=O) -, - O)N(R16), "and -N(al kyl)-; L3
(glg)%ge%?jcf S @aP@%‘B@ & 6 enerea Keierego fifgy sy
nngsah 8etoetR-friembengd biegelit, hedériogtyl ring,ydnd 4 kxyTmchbayed

het and fornyl; R16 and R17 at each occurrence are
e?fﬂﬁ%“ﬁSﬁ'agnuy sel ected from hydrogen and alkyl; 20 R

anm B}Seﬂictetﬁmﬁrn@émﬂ sence are independently sel ected
dro hydroxy, al kyl, al koxy, al kyl am no,
d?‘ﬁ?/ gﬁfgﬁ:ﬁﬁ)&ikylamno kis 1, 2, or 3; and mis an
I an;&eéelédtéHTfrémtéJbéad MR -@s P@fiognsst NRIH- ”\&Rﬂm)@g-O)

rel ates to pharmaceuti cal conmposi 25 conpri st n
-ClcomGusdandtN@Ha)nvent i on. Such conpositions can be

ad, i Si&iédfrom'h Was part"b-t tb(& tQOdN e &Soal men

i nvention, typica of a rap‘eu
-C(?QW(RnéamN(Rm) prevention of condl ti ons and

di Lvity. Y
o 367 el b o, o BE BGbabebY: vl o o
formsy] ectively 30 nodul atl ng H3 receptor activity. The
¢ 808 Ry 3 RachroeBireics e itepgnodeefestadram hycrogen
andraiitl ation in nmanmal s. l\/bre particul arly, the nethod
i s usef lLJJ__g for treatin i))" reventing conditions and

di 5208y atepgh eacyrep ¢ {ndepancesilyiselestediremndydeagen,
hydrsxy! ak@gaikaky, I%Ik‘?l“éhﬁﬁ@,sﬂuoro. and dialkylamino;

kis 1,2, or 3; and

m is an integer from 1 to 5.

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 H3
receptor activity.

Yet another aspect of the invention relates to a method of selectively
modulating Ha receptor activity. The method is useful for treating, or preventing
conditions and disorders related to Hs receptor modulation in mammals. More
particularly, the method is useful for treating or preventing conditions and
disorders related to memory and cognition processes, neurological processes,
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-3 WD 2007/ 150010 PCT/ US2007/071849 cardi ovascul ar
function, and body wei ght. Accordingly, the conpounds

w@pa7/180mposi ti ons of the invention are usef ul PE@EUS2007/071849
medi canment for treating or preventing H3 receptor

card%&c@%?mrﬁllﬁe%?ﬁsood?rv@@ﬂs %c&‘?ﬁndg@‘thé‘ Goﬁl BRI Of

he invention also are conte COfT'pOUI’]dS

mnsmslega? of thednasiion iaes Heeutzs @ Dieplsament MU
pre\F@Hﬁhg@-istrE&‘eﬁwﬂmeyﬁ]g@d cggr%sggt hods for treating or

prevénting conditions di sorders by adm ni stering
t hé’r@m@mfﬂasnai«r@g campoindsé the inventionedles are GEENPED.

CEABER LT oS A, Foridh

making thedesinpaundef &nd metholde forftcédtlognon gredenting comditignseand

sy FHoryshiing 188 sbifb neate dyer SEELferB T o e

parent nol ecul ar noi ety through a carbonyl group, as
defined | [ [ I { . acyl
i ncl ude, D é T ,T'r“oxopropyl,
2, 2- dinEthyI 1- oxopropyl, 1-oxobutyl, and 1-oxopentyl.
The term "acyl oxy" as used herein neans an acyl group,
Defi f1eEBSherein, appended to the parent nol ecul ar

MDicRirtairt fefRY %B u@.Ed Wbl‘ﬁ%eéﬁn@é’ﬂon@e Fﬁ@ﬁ@é@fbt r%?ér‘(@ the
exanpl es of acyl oxy include, but are not limted to,

fo"Qi'&'@gFP@WO“S Bﬁé‘ﬁt&ﬂﬁ?lbéwy’ and |sobutyryl oxy. The term
|
aT'ﬁ%ri&lm débgcar bonacont aimning 11 3al @%Lgﬁtfg%ﬁn gherest

chain car ons,
appgndeq)tqememwry mglegulamoigty tbrm@h aearbony ground as defined

her?nﬂnt@gp%%{%ﬁlefggﬁ\éle%r@ a%glfip@f}d&%rtﬁ’ e rq&%rlnfed%.ngcetyl. 1-
oxoﬁmpye%dmnethyd eeoprdmd, bbxeﬁtky&mﬂd nmbpleiayl but are

i d "
D i Syl 75 HSEShersineARS Y piylcupiyn, astefined herein,
apﬂeaue@yd theil)dﬁ@rntrﬁélybulaﬁmmm#oubﬂwpbWh aternd

decenyl . m " al ko s, used herei.n nean
ReplPRSTISHaRIRIES SLAGRY Hrds. Bt dnt diuga fo RIS
prog hﬂayy'rgp.ldquﬁmm@gyety t hrough an oxygen atom 30

epresent at j ve exanpl es of al koxy include, but are not

| i nihedarm calkepyt'Hascysed '@"ﬂ'ﬂ@eafﬁr%ﬁmg t or_Bsapghiedychain
it o 5.&.@%&%» 10RO and el 2294, 3N d e m

as used hereln s an group
carbens @nd m;gutamlng at least one carbon-carbon double bond formed by the

removal of two hydrogens. Representative examples of alkenyl include, but are

not limited to, ethenyl, 2-propenyl, 2-methyl-2-propenyi, 3-butenyl, 4-pentenyl, 5-
hexenyl, 2-heptenyl, 2-methyl-1-heptenyl, and 3-decenyl.

The term "alkoxy" as used herein means an alkyl group, as defined herein,
appended to the parent molecular moiety through an oxygen atom.
Representative examples of alkoxy include, but are not limited to, methoxy,
ethoxy, propoxy, 2-propoxy, butoxy, tert-butoxy, pentyloxy, and hexyloxy.

The term "alkoxyalkoxy" as used herein means an alkoxy group, as defined

herein, appended to the parent molecular moiety through another alkoxy group, as
-4-
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herei n, appended to the parent nol ecul ar noiety
t hrough anot her al koxy group, as -4 WO 2007/150010

WSRO0 7/ 071849 defined herein. Represent apCES2007/071849

exanpl es of al koxyal koxy include, but are not |limted

defh@d hbﬁilﬁ h@En@é&Hﬂﬂ?@é)@m@e?%ﬁQl’%ﬁi _f_rr\]clu?e but are not

- et hoxyet hoxy et
"m'teéﬂ tRoWd?LR%meibOX)S 8cﬁth@fy@lhﬂxﬂe%rﬁwﬂa¢xy&mmwargi oup, as

aekim herein, appended to the parent nolecul ar
mermlgdét%oﬁfou h an al kyl group, as defined herein.

Re Hrh@slem éalkwalkx&rqsl used biereih keeapalakydlkoxygroais , astddfined

nei ol WISk mb By FRblgfen g B8 5™
defihat Merqm:aRbpm)sbhtaase asatples béakomw irtfudel, lsoxaregiobup,
imifigh gy GrEE AT B2 e BBRGANTh 2 RepRvdficand metmamety.

Re (ihestermt aalkoo@cemﬁplr' as ueéd aéiewmahb anIkdx) Grotse asbut

SRRl BRebASt e WAL i i o

group,edt detied hef&?ﬁnReﬁféséhiéﬂW e%rﬁHlBs oﬁﬁlkquarr‘l%h I l?\%ftﬁbnbut
a|_er\q’fended to the parent nol ecul ar noi et rou
[

lirgited 19y meﬂwyca@pnwteatfﬁéytarbpnyhasudégemWW@bonyl
exahaltefn Qilk&!yhﬁ%ﬁ" 83 [8e H@Heﬁptﬂeaﬁé‘én alixygfoup® as defined

limted to, et’hoxy(Il m no)net
hereigy h@ﬁ@memtth Benparagt motegelar momty tireugtyan imipn\groum sis
e
ot 8891 REp BRI EhABBY HERIFR ol 1 ™
limitad tboﬁjﬁbxsgmmup)metb)d amdfmethdxwmmlao)metﬁiﬁpr esent ative

I but
o393 S YA M G o O o
defiped Merqrmdﬂpengtd;g toﬂhe'k?aemﬁnc:jmcuﬂéﬂmblet)a&rdlﬁgwh Sigiforiyngroup,
t of_..branched ¢
as GER3 il ReffFoeRlatva BampEs o Ak itehd o ude bubpsp o
Ilmlﬂed 13, m3tho4eysm5fon9lt eth@x?@ﬂfeﬁmancﬂpﬂfp@ﬁmﬂf@hylve exanpl es
H@‘eﬁzﬁn aps u§§gh?;ﬁ51§ppar§qqla Igpjglgﬁt orslg@nmﬂdﬁham
hydr@dérlbbﬂ ddntalhfh?tfr&h‘ﬂ)fb 10%3%?1té{bms éﬁg@f@r&bl 1,2,3,4.5, or

t , t
6 CaIDahSCRUPIREETATIAATPIER O lsTInaLde, Sk are ot lmwﬁg and
mefhyf 84, n-dioyl, Rorof. ok baffl 38c-bof ISCBUARE el Btk Fert,

lsow\énmeqnen%m hexyhsl-eethyinexyh ari-dtmwthmem;d 2,3-
amGERIRTA 2henG. FAED Chofh, ldlagnc | il vde. but are
i sdhedpsnh catkylaminef ds lisey hereimmeaB$ ai tatkyi grcmp as defined

nergl, §biEAE e paRatRERUEF Rl 5RB5RE N Kidupd" 0P
Representative examples of alkylamino include, but are not limited to,
methylamino, ethylamino, isopropylamino, and butylamino.

The term "“alkylcarbonyl" as used herein means an alkyl group, as defined
herein, appended to the parent molecular moiety through a carbonyl group, as
defined herein. Representative examples of alkylcarbonyl include, but are not

limited to, methylcarbonyl, ethylcarbonyl, isopropylcarbonyl, n-propylcarbonyi, and
-5-
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herei n, appended to the parent nol ecul ar noiety
t hrough a carbonyl group, as defined herein.
woe@raswn at i ve exanpl es of al kyl carbonyl i ncledEUSI901/071849
are not |limted to, methylcarbonyl, ethylcarbonyl,
thelliR@pr opyl car bonyl , n-propyl carbonyl, and -5 WO
2007/ 150010 PCT/ US2007/071849 the like. The term
" alTibgi teima "alkdenss’ raeansativalentgroup deejwd/mmfa stnaight or

braﬁ%ﬁéci’ﬂia in Nd ropérr%l&g\eﬁorﬁhaftorﬁ doHhEE 9{ %r]eggr%(’/l\f ne

on at oims. Representative exa
exampiésofelkyene lacledemutlaremotaldmtad to; {Q-Hz- -GI-QB@-[;HS)G(CH3)2-,

-CHCH7", C@é&ﬁ%%“ﬁﬁ% g QVFQWW as used

herTﬂegem%lsylmlfoaylkab uged lhp:euamedafs lanestkyl Beyupl Bs defined
pen e arent. nol ecul a
nerSf S et o 5 pAtEh HoieFaE At IDUGR.& suler Btapeas
defﬁédmiﬂl'agst Répr@s?ﬁﬂalwé léxgambles Bﬁglﬂﬂtgﬁlfcliﬁ% llnf%ﬁﬁepﬁ‘@t are nﬁt
me sul fo and e sul fony
"m'leé{nf?] mSFWi;’ﬁH'VP"Y' éédl?gwaﬁép ¥in mean)s/ a straight or
br ahelesn CARyry" Meawaﬁ %&"r@@st%qgﬂt%rwrmhga%ﬁh% to

10 carbon atons, and preferab g
hydsegankensgronn @oRigiting fiem? te 10 eatben aiams; and preferatynd, 3, 4,

or§ éérﬁbﬁs %ﬁg@ontaﬁﬁﬁﬁﬁlﬁﬁéﬁde r%r@d@%@ﬁ tr‘?ﬂle EHW nyl

i ncl are acet

Rerpfaafmlawe examplespgfialkynyBinolude niyut, areznptalnmyeq/lo acetgllenyl, 1-
t herei n neans an
‘am n ‘oup appended to
prog%,lﬁ%‘ 2‘&56#)% >)ﬁ53 E[]@n% -'Bea%ﬁ‘gpg 59}%5‘
thd heetemt'amubéasmsed hereért meahs anighmiro, mkyllmniyib ougr oup,
fin h Represent ati ve exa
ciaifafioL815f ABRF ik B TRE BARAL Holastier TR iobia & Carbony
grogpt dsydeiinieu heaa’lb0REbreséhtéﬁV@Ek&ﬁplG@@J&éﬁﬂh’d’hcluaé chuter &bt
- yl am i noc rbo 20 The t m no" as used
i1 377 RosBORY. AT priigRCarpav dmamiiocabopeand
ethiRTetylari®abgrbanyionocycl i ¢ hydrocarbon aromatic ring
system Representative exanples of aryl include, but

ar & h§derm 'aminggas ysed persirymeansha -NHy oraPoups of this
in t " [
S (R AP 28 Yiash et fhetht B oncyef hytiroferB afbmat
ringsgystamm.y Rearqs@ngatlve gkaoRies of aryk M@Iekbbttyafeaiok tiited toy! |
D ﬂytoxycar bonyl, al koxyi m no, al koxysul fonyl, alkyl,

arkyl carbonyl, al kyl sul fonyl, al kynyl, am do, car boxy,
cy dihe, arghgrbaes dfthisanvemtiph are stahsmjuted vith @al k®Xx3,,4, or 5

subﬁa{u?zﬁlslﬁX&epel}\%eﬁﬁlegeleaxg ?r%)r(ryacyli] cyl%x}/ aallléé/nyl alk orx(y:/fapt 0,
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxyimino, alkoxysulfonyl, alkyl,
alkylcarbonyl, alkylsulfonyl, alkynyl, amido, carboxy, cyano, cycloalkylcarbonyl,
formyl, haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, nitro,
thioalkoxy, NRaRg, and (NRaRg)sulfonyl.

The term "arylalkyl" as used herein means an aryl group, as defined herein,
appended to the parent molecular moiety through an alkyl group, as defined
herein. Representative examples of arylalkyl include, but are not limited to,

benzyl, 2-phenylethyl and 3-phenylpropyl.
-6-
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t hi oal koxy, NRARB, and (NRARB)sul fonyl. 30 The term
"aryl al kyl" as used herein nmeans an aryl group, as

waledorns@idher ei n, appended to the parent nol ecECHIS2007/071849

noi ety through an al kyl group, as defined herein.

Repriesterh agarpen@x s ebhétbinahuard & Vi( AG)CEM@ but are
not_limted to, ~benzyl, 2-phenyleth

3- pHIEHETBr G PXY" 25 UREH Fisein TwR0te oH FROD7Whizh 8aay be

ro?&wedggghegt@f IC saikiged herein nmeans a - C(=0) -
P graoup. The tergm carC%oxltlﬁ as used herein nmeans a - CO2H

gr ol]¢ telin"e¥anea gs beed bemrempeds asChlrgresp er group

COﬁTeﬂlehM |“cya-ﬁBEhérW| Mg @é@r}ﬂerelﬂ é‘aﬁ% gguﬁg&g?s dto

t"erm "cyanophe
therp@g@m naolemiargnggp/ thpqpughdepheany! grtobp. |pahudmvg bol rest lihvited to,

h | di but t
4-ohdEiéniiy s bR IC B 208G eyl . and
2- Chherteprh émcloalliw ast wsenh Hergin Inmedris;d Satamtels eyblib ely@iodarbon

ool RER sy i b, ISR R SR,

cyctoputybuyolopentyl, t?clawyﬂwemheptwah@@wbaétw cycl ohexyl,

| oqct The cycl oal grousof
et o Biobliyt Gtapas i rantion o sepesiitad vith 31, ars ora
substifeehis! defstiéd ﬁ@n%&ﬁ@cﬁlb PI' afkeXy, OaEIk’ox Qikﬁgy
al kox al koxyal koxy oxycar onyI

alkoxyalky ,a}hop%car q>rml,|alk<aqymn9.| aI Ynal yI @amld@m;arb@;mnmno
ethﬂbh&du@ﬂe% haid%nmk}: hehgé ﬁg{ n n, d?h%%ﬁ&dro%'u&?e”

ydr ox roxya Ky
met'wle@amsx.wmaﬁupalmmd :NféARuer m "cycl oaI kyl car bonyl

" |
Ry P T
defined mmn.aappanﬂmgd thegravent, mdeCleaf rlnﬁlety hedugmall carborlwyl
I 0 r i ncl ude
o€ ONPEF LB BT oo e,
buteye hoﬁmteﬁl toacmwbpylﬁbowlqhbgyhfygfaw,, and ;
e term"dia am no" as use
°V°ﬁ%\eéﬁﬁae'ﬁ8§¥lga4%‘f(%8%?ﬂﬁﬁm Yeal kyl ér oups, as defined
heFMMerrﬁPdlﬁlkﬁéﬂMd? dshRseB Hefslh nigdn8GWb %déﬁéh&ém alkyl
nitrogen atom Representative exanpl es of

9f°HP%.|ﬁéyﬂ|je§H?%eﬁ%|aﬁ>asnd%to the Sares mqlegylargroiety, through a
mtrggéﬂ?étbm %ﬁ?@serﬂbﬂé‘é’iaﬁ‘ﬁﬂlé@of cﬁél??’lhﬂﬂcf%kﬁ:ﬁhge 1 flot

yI am no. term uoro  as ereln
"m'iﬁé’atﬁsd'methmlnpeﬁltharmaao%thwmewwmmosemd hietytmethyeaino.

at fRASHM Mlford" ALY fefbin means -F.

The term "fluoroalkoxy" as used herein means at least one fluoroalkyl
group, as defined herein, appended to the parent molecular moiety through an
oxygen group, as defined herein. Representative examples of fluoroalkyl include,
but are not limited to, trifluoromethoxy (CF30), and difluoromethoxy (CHF,0).

The term "fluoroalkyl” as used herein means at least one fluoro group, as
defined herein, appended to the parent molecular moiety through an alkyl group,
as defined herein. Representative examples of fluoroalkyl include, but are not

limited to, fluoromethyl, difluoromethyl, trifluoromethyl, pentafluoroethyl, and 2,2,2-
-7-
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group, as defined herein, appended to the parent
nmol ecul ar noi ety through an oxygen group, as defined

whereitsnolRepr esent ati ve exanpl es of fl uoroal kyPCT/US2007/071849

include, but are not l[imted to, trifluoromethoxy
tnﬂ(]@Ga{ﬁM and d| fl uoronet hoxy (CHF20) . 30 The term

‘f1_uor oal L(P/ as used herein neans at |east one fluoro
gr oiiis teda "fogmyl’ ag ysed hesein meaps AdE(OHbIrame- par ent

ol Ut th "RAND'CSY hhlbhBHOAS @ébcf’fl- ¥ln ) q@s pr-i ned
her ei n. Repr esent at fve exa or 0oa
i ncihgderm phaloglkexy’gs used mettml me@ns fat leasbore hglpgen as

oo PS4 AT o AR Dy 0

as defiredinerejo: Representative emarmplesof haloatkouy adtiude; butarseans

s 5 MRy, G FmpZbAe IRy oo "

as Theddrrhénaloalkytbas ased héreasmeamseaﬂ‘lehstgjm ha?@gdil as

aerfEH B [Elp e pHe i BB RATN el o BB gk sl group,
as Geffredsendint Reer&éatmbesx%pfe@dmhb@}k?ﬂ ||nBIQJHéd!9Jt arehofr Z
i

ted t t ,
i o sriaisi o fiorerlfvl S horerhboid poIstaroatut ané ol n

chlé‘f@é’mﬂu@bpérﬂﬂst one hal ogen, as defined herein,
appended to the parent nol ecul ar noiety through an

al Khe tgra ipeteropnyl’a @s wsed heteimdetersio awpromaticiring apataining
on@dﬁﬁ@*eﬁ%t@foa%@ﬁ%ﬁéndéﬁ% Qg%ctegtffon?hﬁﬁghﬁﬂﬁeﬁ e& dutur,

chl or onet hyl | uor oet h trifluoro
or iantamnertberset. nSuch angs can benmonoci®lic bubicyglieras furthahe

deschib&d h@l%ﬁr?rlqgtreyclawl rf?ﬁs Y€ ofHilchid o tﬁggﬁ et%é&rgoﬁ%rl%r moiety,

aromatic rin one of nor
or tpd.d@pémdfd‘rarelyl Lz @inddt @de ﬂefm‘mdnntfmmgmu) aknoggh a carbon or
nitrﬁg gtr 15 or a tautoner thereof. Such rings can be
no )9"] ic or bicyclic as further described herein.
HetTivectarmis mommfycﬂxr kRetemangtores- boswmp@reamietmb@cmH\gar

as (e harin Brer § 5B BnGRbar a0 H BAIGANGh TSR Lo o 4
het@tvatdres mepmy@ble@téaehﬁﬁ eRfogen, Gtygeh; orddulfor,mpEber ed
het er oar é %_ﬁg as used hereln refer to 5- or
taulprgr HRIeg 5 f SUCRINGS diigen i are et fimitedde, aying
whé‘l@‘rﬁérﬁéﬂéé?ﬁﬁn I%S%Q@%ﬁ'a\‘\ O 8ctsfh; bhe vl bm N ato

xygen, or sulfur, or a tautomer there€of anples o
arr@wﬂqi in jarigablaananner ta gtovaieearh@pmatlmnngdomnnavwheregn two

carlﬁ@ﬁ%ﬁin‘ih lﬂrlﬁe ﬁﬁg QPé‘re'ﬁ a?{eg %ﬁcﬁﬁg"ﬁgg IBrr? %r%; ?ﬁ? tbq%ﬂ\
Summgacamngude,l bt agmnetrlionitedito, a sixgnemberedrarogatibengi n
whér&h one to four of the ring carbon atoms are replaced by nitrogen atoms, five-
membered rings containing a sulfur, oxygen, or nitrogen in the ring; five
membered rings containing one to four nitrogen atoms; and five membered rings
containing an oxygen or sulfur and one to three nitrogen atoms. Representative
examples of 5- to 6-membered heteroaryl rings include, but are not limited to,
furyl, imidazolyl, isoxazolyl, isothiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl,

pyridinyl, pyrimidinyl, pyrrolyl, tetrazolyl, {1,2,3]thiadiazolyl, [1,2,3]oxadiazolyl,
-8-
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25 carbon atons in the ring are replaced with one 0 or
S atomand one N atom Such rings can include, but
wae@7nsmid i mted to, a six-nmenbered aromati c rPE@LUS2007/071849
wherein one to four of the ring carbon atons are
thidzel{, akieflylb , 1B RiRasn [ Biazihily Br,3 BRARARARI11I, mzowl and
ntai ning a sulfur, oxygen, or nitrogen in t he ng;
[1%&9@20 Wenbered rings containing one to four nltrogen

at Offfe teA bitilie HERIFBARPGr F8-N8S 2391%@6 Blc?&c‘ﬂat@?&éﬁﬁn

g
or sul fur and one toéa’;y hree nitrogen a
ringRepy Beachhereiny eefers,ia@p &s9-of 05114, @razrrembew bicyclic

aro?fﬁit i€ rriﬂerc)’)htg'i IbQ&tl ?g&:bl%’ H%:ncf’sr %n? Whelrélﬁltltlg Stohs of tg}?

, 1'SoOXazo , 0Xazo

nnggsynpé:gle PP oF pwab@t@batom,snmdﬁpgndght]y sebgoted lfmm oxygen, sulfur,
on i, Rt B Bl npirgn g ndo,

bemoﬂemﬁmemommﬁwmmwzmmaazm;a,ztméndothmiw;eny|

b oS e
quuhimahwll qmnmztllalyloﬂht]\blazmyl ‘pleridirgyl, JpZmnWEﬁbﬁlﬁtﬁﬁld?hgﬂy clic

cingSiingh §fenof2,3-diasacie shgBpa-BipyiHinYIcaB RywnbYmFinyd
COfHéléfUam g?dudsQﬂfﬁﬁe VeI, MhBHiRA MordRFclidtr bidyRiid, eay be

atons of ring include one or nore het er oat ons

substitgrbyia hv¢r99§ré| %w@analwo%bgmy@@nmtmm QF moresidbstituents
md@bérfdéﬁﬁﬁ‘se@@tﬁﬂﬁ%%%é\fl égldizaéiﬁéﬁﬁ é?lE7 )ﬁ)z gh&ﬁkyﬁk?xy

heteroaryl rings inc t hieny

alkepagikvt, @I@ﬁwarbomaqmmmlngeﬁ@xﬁsuml wlkyl alkylcarbonyl,
alkggﬁlfdﬁw LA, Y:'a b&gnﬁﬁﬁzao\'dallg}PQ%Pd | ﬁ)‘?r‘ﬁ%haloalkoxy.

enzor soxazoal y urnol 1 n
halgalkylahalogery Ihydepxly nuycaoxyaikyl, npﬂrcdaﬁbamtruyalkylmer N&.Ry, and

R B RBBA oo R DN pgroan s e
subsiituted witly 0j f;j 2] |t3nytl or &Bummmmé Bk:gq:ll@Shelnéro‘al‘w or 8- tg 12-

i nventi.on er nono or_bi. ,
melrsE bk efei At Substdlseruid | 2 abkia A or o
substtituents) eHeterompyl groupsdfithel preisant uhMﬂi@ﬂrrd@ﬁbé resehesd ed
g Lﬂ om acyl, acyl oxy, al kenyl, al koxy, al koxyal koxy, 15

&Ry al kyI al koxycar bonyl , al koxyi m no,
al krhevtekth$ Wéroc?&li'&)ﬂng" éh&m&élr&?&é‘" as Lébﬁhle?éiﬁfrgf&‘lto a

am do, carboxy, ctyano, cycl oal f | 'uor oal

4- thﬁn'iﬂPmbﬁﬁﬁddHPRQﬁW"C owapréspwg contﬂ"ﬁ@@ﬁne,ﬁy@r 3%99 four, or
t d
fi vé"ﬂéié%)’ﬂés E}fﬂ'ﬁé?ﬁztggl’fg{é'd ffcﬁré e e I?:bﬂms%r%ﬁfrogaé?m

OX)&eﬁe sur Iaed @soagoptaining giherrat le@m bse icathondateit ditaghed to

aufors sy Bl SepAbrt ol NS G R 888 Moo

to twolntibértalormd. Wouh abd five-rfRemBered, rings nfay Mave&zeroor 8ne double
b ero roups of, th re

vori S efBaey s Bl 416 2, Boia oRiEBEREs. seven-

and eight-membered rings may have zero, one, two, or three double bonds. The

non-aromatic heterocycle groups of the invention can be attached through a

carbon atom or a nitrogen atom. The non-aromatic heterocycle groups may be

present in tautomeric form. Representative examples of nitrogen-containing
-9-
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The ternms "heterocyclic ring" and "heterocycle", as

used herein, refer to a 4- to 12-nenbered nonocyclic
w@eoositsoped i ¢ ring containing one, two, three, POUDS2007/071849

25 five heteroatons independently selected fromthe

hetgrogydles PBRIGE] wtghr@honﬁmag@n azEperge dzefidify|Saifidlhyiand
al so containing either at | east oneé carbon’ atom

az%@?ﬂcﬂeﬁﬂfpeyﬂqaémyl Sihysrorytidiny!, dihydrpydaidioyl. moemholinyl,
plp%?ﬁ}" b%ﬁ@lnw b{?rré\l’ﬂu%cbygr\'&/)gh&ﬂne SHrBiHid¥o ?}ﬁ%l%&?OWInyl

er ed ri
andz'é‘lqmqwh@ml Reprpsentalivedexagiplesrefman- eltrogerm gentammgmre

aroﬁ\%’hﬁ he%er 5 A0 BPhfe mr\ﬂﬁted %Voff&a%gl %ﬂﬂlangl

rings nmay have t three
tetrdbmofelr)tb.cmlnwromanylnt@trabydmayranylhamé[103:]31m|xelagyloups of

e T e A T

optignalypsubstitutdrbwitip 0 $,et3, N5t R T 8ner § subbsituents mdependently

S e T R R L N
alkdxyt:arlzbglaylnalkokyzlrgﬁicrt:ﬁdlkb%s;tﬁégyrlgélk*li algyzllgmlrdﬁymdmudo arylalkyl
ayBRGARI SER. QrangalcSiyh Paioalkasy. halRsondalogan,

h cﬁcb)@eh?drbﬁyélkyl nheu%bw Rito, OQUrtﬁlelal’kQNWNR Ryr&dl 1 nyl,
d|h drothlazolyl di hydropyr'i di nyl and

Po¥ol i nyl . Representative exanpl es of

nomdaittohsgée“anm&é 8 ﬁlét?:% n?éié‘s nn%uﬁ(eoﬁ‘[?ttéré nB?ﬁrﬁft?cﬁ%c IaE?lldm-

i ncl ude, but are not I oxanyl

2-0P@:t3Z8PGEH2ANE: Soindglinylcl- dWﬁ'a(tZ)H"H b@'IZO{ﬁM(#]dmemn‘)ﬂ(‘}H)

ond b BLR iy oF1 % RGN 8019 By
2,409t 3idhdibhg, pyniedidine21onel bﬂn'gh[dglrlazol-zsm;tpng ;;ﬁl,dlrﬁet(ﬁll)-o&e,
.. . . ec I O acyl.,..
iz 250 e pfBaAPIERENSIE bl egt bbbl
2(1Hponé ktH-penzdjd)imidazell ABMY-bne, 10,2, athiatiaiddynyl , al kyl

R e S N

1 Mbﬁétﬁ@zolo 1 @d]oxdtiAHi Al 1, 5-ARIYE AP Shzo[B]f T, M dia¥Sin-
(Loal koxyquN RARB, and NRARB)su onyl . dgglltﬂona 3
2- @3}’ npl es of het erocycl es include, but are not limted

t 0, THaA8kmh %9&0)&5 a31@€§ hef&i& Rizang aR"BH group.
i soi ndol i n-

( 2)TheHeme Hm{r@}y[akyﬂ]aﬁu used bierein means ajipast one hydroxy group,
- : Ch e dine2( 1

os i o 4B i thylndiiush bl VRN B
grobprasodefined inepein - B@Er@seotagyt_e pyarnplies-of hydrelxyalkg include, but

[ - -
ere PR DByt Z il Bfl it Sgoyaim 3
hydrbiypmm[ dﬂ 3-mhydypa(t§3|t—bnab Qesthyfl44- m&ird;}w-lbp@dl azol onyl

‘[221%11 sz d&@& arﬁch m& gI'onJ' n%)’éa4 tahslu %t%enp WPI%:L! ‘protects
hydroxyl groups agamst undesirable reactions during synthetic procedures.
Examples of hydroxy-protecting groups include, but are not limited to,
methoxymethyl, benzyloxymethyl, 2-methoxyethoxymethyl, 2-

(trimethylsilyl)ethoxymethyl, benzyl, triphenylmethyl, 2,2,2-trichloroethyl, t-butyl,
-10-
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[1, 2, 5] oxadi azol onyl, [1, 3, 4] oxadi azi nonyl, and
1, 5-di hydr o- benzo[ b] [ 1, 4] di azepi n- 2-on-yl. The term

Woizmd/ﬂsmy()' as used herein neans an - OH group. ACHUSEOT71849

“hydroxyal kyl " as used herein neans at | east one

trindetsin Sy t-ﬁb@l&?metl@fsuﬁlst-ﬂﬁ?ldmn SilyE] rﬂeth@%@%@%l té?:ew?ﬁde

b Fent nol ecul ar nol et roug an al group,
e

denecaaeial cfyelic prhe Bster mqtb@(yea@éhﬂe% qyelic carbonates, and
cydiy Qbﬁiﬁﬁﬁiskﬂyd'r&gj-%%ctlhg' gro@E%ré‘ 8ppéddid.diflo h9droxy groups

hydr oxynmet

by @aﬁgqmﬂ thg.cpmpg;@,&qﬁypntams thg Sydroxp oqupl with a base, such as

tneﬁwg%n%ﬁyéj{ ) e%g éel &Q&i frapg%méﬂk gﬂésféi ;aﬂg% %F%tgulgﬁwﬁllyl
halige; tglﬁllgylsﬁyl driflate, a}pldlam/isﬂxlyiﬂagar o0 ps altyldhiwbfonmdtss OHb) er

a clpBlate SHEh 16 SEMAIE Wi rRRENE Ren a4 7 1 ¢ ca
triethylsilyltriflaten agetyt thidrideh bansyichigride, by Himethylcarbonate. A

profiellib SRErAISH Ay e Rapisp s bFlgIa My Stoup il rgrggrig the
compdmrtdythat cmlﬁn%eﬂ%?dﬂ?@d@mﬂ@%id%ﬁ fikjCetRtal.

met hyl si |

:“b P ﬁ%%ﬁq'%?!"e Rerety ﬁ(a'NH)-agfe%m de

bermgd tbﬂﬁ“l@ieﬁ%@to"as tﬁb@'He?elﬁHé%ﬁs%ﬁS‘H §roup.
met hoxynet hyl ene, cyclic carbonates, an cyclic

bor G1eeea - 0§ Lised herein meags YR Eraups, Bp pad Redwbicho
arelBppeRsYd & the Fb%réﬁ( mMdéie&iartRoiefy thfb%g@%% %fbﬂ]i Rg.and Re

contai ns the hydroxy group w't ase

aretipgdenengdeathy $Qectgqh from hysisegem abwl, ecyleand fQDmylarRmrhyentatlve
[
exaifies Bt NEARGincibd, o1 afe ndtiirielho At gftEinigpe. o,
memylaammglamtmmrnoram acet@higtidylarnino. a di hal obor ongtg
4 W hyl i odi d e,

cr g e a8 UsERGbIn R an NRRe oo, &5

deftmedzhpm?.l a:ppedded o thebi pm%ﬂﬂ%j:h@ledt:th@rrmgety ﬂ%ro@l*%rﬁélkg@oup
al so ended on

as {efep it RoesSeoBREE Aaimnire s AR e inclle v ng
nmmmt@pzwmymmdommw @(dirhbbﬂ&aﬁﬁiﬁé)%ihyl @@rﬁlﬁ?{?thw g-no”

e term

d .h
(ethjfﬁﬁ@édﬁ'gm)ﬁg‘ryﬁégénﬁgﬁéﬁﬁ means a - SH group The term
- NFRRBrm ANRIFEICAIB6 R Mad B herdip e 5"5 'as

whi ch are appended t'o the parent nolecu ar nol
defﬂgﬂd\mnaapgepﬂg@ tohthgtpatentmrolaelammoietysthapugh a carbonyl
d t e
O i e T
butiaie nat lmitest tol aminasartonyl, anethwlandnmr)ealrbphwm no,

ifighPerilneRi MR faniaghRv R P AE R

gr oth® tees "(NRARB)squonyI as used herein means a -NRaRg group, as
defined herein, appended to the parent molecular moiety through a sulfonyl group,
as defined herein. Representative examples of (NRaRg)sulfonyl include, but are
not limited to, aminosulfonyl, (methylamino)sulfonyl, (dimethylamino)sulfonyl and
(ethylmethylamino)sulfonyl.

The term "nitro" as used herein means a -NO; group.
-11-



10

15

20

25

30

defined herein, appended to the parent nol ecul ar
noi ety through an al kyl group, 20 as defined herein.

weReprasent at i ve exanpl es of (NRARB)al kyl i ncl uBerT/ukae07/071849

are not |imted to, 2-(methylam no)ethyl,

2- ('ﬂ'ﬁé“@hﬁ%uﬁﬁbé‘r@bﬁﬁ@éﬂng gfolprgs 'l@e@ttﬁ-)‘ém Tr:ﬁeans those groups

(et hyl nmet hyl am no) et h and the
InterldﬁFtAweyc&mt@dwpgeraatouswmﬁémﬂasnm@a@honm synthetic

pro% s. ﬁﬁror%ﬁgitr r%'uBs c@tﬁ’l Sgrb%@a'i aﬂﬁtﬁ@éﬂﬂ -benzyl

ecul ar gh a ca
der@@tlveﬁs @nﬁ emmerﬂenmewe@s d?remrnedmneownmretecbng groups are

acétgf, eI %E@W tzénngglﬁg? rbor&’&%@z{)bﬁg@ﬁﬂ bhgr]l)}lsuqfon?l pivaloyl,
tenemnmcagucmm (rﬁim)ca;aeMuwlace(mthwommwaammuapnangamemyl

i SeSannaniBiog S alae e dponded bats Piiman dr seAncary
amampgrodesiby cedcling [rer eompounidahat! contding m‘e)/arhlhé@ld@jb with base,

T e I CE

trifiliteviat @dlk I%nh@&hd@i’rbﬂ dample gé reirbydiad B AKNI®PREEO, a diaryl
am no) su

yl
a“'évé’('ﬂw fﬁé?@?@!ﬁﬁ%&f&ﬁ%gmﬁwby (ayEQ)2G7R an agybhalide, @ged

Ik{ABRIBIJRor¥RA8 Sord iPal i
all RERIGIdloiRae orrr AkfauicRiRaiide, B a%@ﬁﬂ’ ihc%?g%)]é? falo

CONalkp)-, Eg%Q@almylehlﬁmwnmé@l@ﬂdmpgnzsri!orenu@ej to
beﬂ@xﬁ&érb%{l ﬁl&r‘i&e'ﬂorﬁyﬂmgﬁaé'ﬁh%hyféﬂﬁ IEHIGH A E@ﬁ)&kﬂ%‘?ﬂde.

efic ur e's trogen pro
(tednbutyh©-CaQ, s&@lmmtmaebydrm ded trlmebglnm]lhylchlonde

der-tﬁ/ea{em./‘egxo"a%q‘gewH?_ﬁ%gace\h%t(qﬁgenzPr eferred nitrogen

protecting grou are oyl, benzyl,
benkhd kemé‘swltmw las(USkd herdio mqahs apis¢Dy- gtddpo nyl ,

Fer Tt kB9 b3 T v Bl e g S ativt gropmens defierl

hereirr, appéndedNb tthe garenpmoleatar mugymmagne%uﬁup@taded onto

d m no reacting th
ReBissalYe PrATFEB AL iorkud ciiedthamns inten Bassthitia,
ethﬁﬁhlbrarﬁimbﬁmu@e and a reagent selected froman al kyl

allde an aIkY 10 trifilate, a dialkyl anhydride,

f orARYUsEHNerels thedsgrrasantagenishy eU%FPfRQ@S&?}SZOH@esﬁﬂQﬁSar yl
corﬂB&)’rﬂTs' tﬁ&t prfe@ént‘?éé’e’ﬁ%reacﬁﬁatfo?%ﬁé? Ay ?éi:e*&)’or(a%@‘u'st QbAEEch

an acyl e, an kyl chl or'of or imat e,
as histamise af&@‘ﬁ% amqmpa&&ﬁs SPTPOUNdkRaWRAS deveree apanists".

Inv@gﬂ,(%oméﬁ %Prei %@pcﬁﬁéﬁ%%r@?ﬂ&yg!ﬁ@eﬂ[ tél®ptor activation by an Hs

benz

receptor poomistc sutivay histanine deut afsorinfyibit intdmsiclel; receptor activity.
phenyl sul fonyi chl ori de, pival oyl chl oride, 15
(tert-butyl-O C=0 20, trifluoroacetic anhydri de, and

Compophdsof tire titmentiom| ori de. The term "oxo" as used

herEompou adqs of(the ?nventlon can have the formula (l) as described above.
In compounds of formula (1), one of Ry and R: is a group of the formula -L-
Rea-L3-Reb. The other group of R4 and R is selected from hydrogen, alkyl, alkoxy,
halogen, cyano, and thioalkoxy. Preferably, Ry is -L2-Rga-L3-Rep and Rz is

selected from hydrogen, alkyl, alkoxy, halogen, cyano, and thioalkoxy. When one
-12-
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The term "sul fonyl"” as used herein neans a - S(0) 2-
group. The term "thi oal koxy" as used herein neans an

wakdylisgioup, as defined herein, appended to PEBUS2007/071849

parent nol ecul ar noiety through a sul fur atom 20

of RISHRRSS HLARLMS R AEh oo Ot Blgheloldbly d}Bgé'ﬁ’ but ar e
limted t hi o, yIthlo I thio.

As '-@é%%?'ﬁ%t?@frﬁm 3 P@"‘ﬂ eﬂ"fﬁ'e%t@goﬁ('@)‘ n 6)&frD)-,
—C%@ﬁ)ﬂ(R 2ind SR id Pr"étfergefoet‘ﬁﬁf‘ﬁg .%%ﬁ&moof act | vation

recept or agon one, sucC as hi stam ne,

and—aa?r Qﬁe@ﬂéﬂﬁﬁhébésd AiRNE IO~ kEEHP)- 2S- - N{Rex)EEO)-, -
CENIRE) 20 KR L harit s SbRsRUl AT RAKEES A aht
alkexycaibonyl, amide, apd ifmrmyhnit lsapretamtedahabl.s iglaitmnd. i ntrinsic
L | Ll
o BB i bt 6 FRRRHATRelod Skt APy 2
8- tdeganembdream@yeuc h@@rdarylaingp and dst- & 12mierbeéret Ihetero®Rlic
ringy T 18 - BTt AP SBRG g, §-40 21 Beibared bipycic hoteroary

rlndmdd ag en1 2-aldnydere@ hbR¥ocyclidBhP R Re, BXRBE suBStfluted or
BI oa{eéoxy Preferably, Rl is -L2-R6a-L3-R6b and R2 is
unsypsiiy

d from hydrogen, al kyl, al koxy, hal ogen, cyano,

a0tk 1 abdss porieonata o 1S SHARBRLNAB o, anany

ring, 38 &t &2- m%ﬂlpﬁred @mﬁilq/hﬁgmaag &éng, and @ ¢- k1 2-o1emberedm

hetéroeg\élli‘é rne? eefp% &ﬂ%mﬂ?%gﬁemagﬁnw W rfr}g 8-10.12-

memb@re@lrblwh@ haterqa_ryi ringa abddedto 13nmembarbe hetedodyctm:mag for
O -S-, -N(RL6 0 - 5
R""%?HS @ﬁ%@%wn‘%’{f%g@ )vvher ei n R1(5 i s) sc,:él e?:t ed
fr (ﬁpelcyldreagmlesadfusy (o) 6mwh%ereglﬁemigmr ﬁngwéunaam fdoRea
f t s a
and R AOUR. ou bl Ak IRFIELE0. % iz, iSaBr IV Momsont.”
oxazwnw*ahwl PpyearolyR- pyhﬂaﬂlﬁylﬂwﬁdﬂfwcbs/ﬁmﬁiﬂ' ﬁyﬁtf%lefeﬂﬁ?%%ﬂkll
tero clLiC r
12310 82t e et ot om Aoy Ch Stmeaidiiber ed
[1 m]nsazlnyc; [hstf@thaﬁhyll (1,48 R]6:razwjl a%‘iaiotﬁtm]tr%zé@n nﬁﬁé?@rFe‘bds to

heterocyclic rin a can be substituted or
3 ly1? tereatyl f'n%e@r@ Jocexamenlepyrimidingly aytdjevt, and 5- t o

pyr§zdm mE%E:ﬁ of Rt 82te %"-Mbm'bbﬂﬂi hé&o@FW bingg Isrlgdﬁd%nth} 0

nmbered bicyclic heteroaryl ring
Unsyizstﬁewé?réubstﬁ é@w&whsmuenﬁgas dﬁs@rlaed heredy, fieraxample as

mtf'\‘@E%rﬂ?feié'or'iHéq@eﬂﬁfuyﬂs ring, 8- to 12 15 nenbered
bl cycl

het er oar ring, and 4- to 12-nmenbered
hettaopjes ofB-rtd 13- m@nbered bicyclic heteroaryl rings suitable for Re,

and Rep include, but are not limited to, indolyl, benzothienyl, benzofuranyl,
indazolyl, benzimidazolyl, benzothiazolyl, benzoxazolyl, benzoisothiazolyl,
benzoisoxazolyl, quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, phthalazinyl,
pteridinyl, purinyl, naphthyridinyl, cinnolinyl, thieno[2,3-d]Jimidazole, thieno[3,2-
b]pyridinyl, and pyrrolopyrimidinyl. Preferred 8- to 12-membered bicyclic
heteroaryl rings are, for example, benzothiazolyl and thieno[3,2-b]pyridinyl. Each

of the 8- to 12-membered bicyclic heteroaryl rings is independently unsubstituted
13-
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R6b can be substituted or unsubstituted. Specific
exanpl es of 5- to 6-nenbered heteroaryl rings suitable
wo o007Re@m10 and R6b i ncl ude, but are not |imtedP@€DUS2007/071849

furyl, imdazolyl, isoxazolyl, isothiazolyl,
or sabSRGled! |th°§Ub§ﬁﬂu@()jis asod’és%ﬁeéd’ hereW%r‘@éhﬁé ps in,the
yrimdinyl yrro , tetraz

pyr I
Exgmples Qﬂ%hlﬂﬁfhﬁ@b‘éyl [1 2 3] oxadl azol yl , th| azol yl ,

E fl“Eg(Bé-ip es df 42 1634 5 nﬁ'ﬁg&éﬂi hete[r&cal%llé Mm%é gl.zll{dBYé for Rea and Rep

I azi nyl
inclptie,ZJ,qu}a[er mtziilmltysu to Fazepanyleaiz@dmyb azigidinghiazoeahyl,

a5 BAY. 9%y, DB ooty Dorszio
pipéirfdmtr,tm/rmtidlhglt pyrealinyl, diiydgxthiazolyindieperogendihy,
tioffeeeliip iy diean VM. SRRt B oPA Exanpl s

tetr@lﬁydrdi}ﬁjréhi,flI[m13]d|6itﬂan)$x&féﬂhnﬂ32-@ﬁyl %zép@n@RgﬁW"fbﬁihééim 1,3-
or R6a

d'oﬁmﬁab% ol pleyt g*rl%e%en'r?%f‘{@ooqvﬁ PYTAREN3(2H)- oy pyndin-

2(19516ﬁﬂt Wrﬁﬁﬁilﬂiné(bﬂz@ﬁfdubﬂﬁﬁlbm -2 HﬂqLﬁSHb dionyl, Pyrrohdln-Z-onyI
benzl m dazol ¥_ enzot hi azol yl, benzoxazo

bergaid}ibiazek 2(BHFony pyn%ﬁ%)sqmbzmld@zohdqwrww iy-imidazol-

2(3H2—8ﬂ ?bl‘uﬂ?{ '2-0!%‘!‘ |84 tt il (ER}JrlmI&H ' ﬂ?ﬁf“bhﬂ yﬂp 2 ﬂ/hla%azol?nyl
[1 Q&]H’Hﬁﬂlamnw {h Béi@[@l@"tqnymwazidﬂ@dlazmowb[ 3, 2-

DB (TSR, N o SN 9,08

Prefereatpt-do 1lenembhriedzhelte;rbcwnhd rinhs areogtidinb2onyi, dzepdn-2-

onyf ifeedt {0 i bR AR 2 E8H &t the
het@@0yclit 5094 & iIRAEParsRO0Y LASU4Rutedor ?ui%ﬁmtéwwm substituents
or_ e

as 3RS HERL [ Ge BB ERR ine Esuibies iine LeTBtons o
12en® preferréE briboaidnt ahe ighdlp Riist-BRRS,-f PR AR L, is

t,are not limted to, azepan

a bg&cgﬁslu %%gg%{aﬂ p i hbend: Bee is58acted &from a 5- or Imembered
hetgr'oﬁlvyli hﬁ@,}’dridh} 'R}Yhsa F'!atbmr RQM‘Jn'dq_ 8¢ as prewouisly described

pyrim , rphol i'nyl, pi perazi ny
pi rj@,apgtihﬁg,prequ @ppgqhm)ent t@g,gmp,ﬁws -L>-Rgz-L3-Reb, Wherein

Loié 'GWBOTQEL' |§ﬁ?ﬂr)6§enq_3h¥ grtf?)ﬂ lélelef:teﬁghﬂﬁrgrdo hohbnyl,

di oxan tetra ropyranyl,
memberes tmm:hc bepywmlyring pad ﬂzdRmﬁhdﬁg&l Ra, Rs and L are as
azepan-2-onyl, isoindolin-1, 3-
preﬁ'?@%‘gﬁ?&i"%@% B'enzo[ e][1, 4] di azepi n- 5(4H) - onyl ,
pyrin aaaiher ﬁl(emﬂ)ed)erylbodlmpnt dlnengrol@ R(i8 - Rerlys-Rsp, wherein

L 8RR 16 byicbio® Vs o ORI RELS sftesten, forg mg- 10 922

memperedi etdiotydic-rimgy bnd Raj RaRa), iRl rRzﬂanahd L &re as previously
Hazol 2(3H) -onyl, p| peri di n-2-onyl ,
destcg{)?dd $&bpyri mi din-2(1 H)-onyl ,

[1 Iﬂ afibthet priféread &lﬁ)ﬁbdlmefni- tl?e ?iddﬁ' Rk aZPhQ nlYaLReb wherein

L 4]t hi adi azi nony oxadi azol o 2/
Laisa bond Reb is hydrogen; L3 is a bond Rsa is pyridazin-3(2H)-onyl; and Ra, R,
R3za, Rab, R4, Rs, and L are as previously described herein.

Each of R, R3a, and Ry, are each independently selected from the group
-14-
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[1, 2, 5] oxadi azol onyl, [1, 3, 4] oxadi azi nonyl, and 1
H benzo[d] i m dazol -2(3H)-onyl. 15 Preferred 4- to
wdaeomesdoer ed heterocyclic rings are azeti di n- 2PONYE2007/071849
azepan-2- onyl, pyridazin-3(2H)-onyl,
corf%sttth'df Flydﬁ‘oaeﬁ’rafﬁyl tAMshrBA)R rir Lo rkBQ alk fﬁalgé oﬁ tEsrano

heterocycliC rings Is Inde ent sub

and; thinalkaxy: Egefrably, KabBed, 80¢ Rasar%twdmgan ohexherafRyi Rza, and
Ray i€ hafgp@%bﬁt ot'h@rst nelﬁﬁﬁiq%hesl' h8 &Jéﬂ&f@q{al&aewlg ASorire”

one eferr enbo
- LRl Bgamcmnﬂndenw selecteﬁ) franbtd)acgrmﬁﬁbons:stmg of

A A aRY iRyl Moo aRG, oo BBk AeRR Pallir. S

Rs Riken dogetherawith the nitragencatemyto ddtatr édutds attaetist todbrm a non-

ferr enbodi nent, the group R is -L2-R6,,-L3-R6b,
aro\?d?zfzmﬁ%?ﬂ-fn%gmﬂlabond R6b i s hydrogen; L3 is a bond;
R6a is selected froma 8- to 12- Qemberaglel cyclic

heteroaryl ring; and R2, R3, R3a, b, R5, and L

are as 25 Igre i ously descrl bed here n anot her

preferredﬁﬂl ment, the group R s -L - R6a-{ 3- R6b,
i :

wherein a bond; R6b i s hydr B—s bond,;
R6ACIR)BMect e -f-? oma 4- to 12- e het e ocyclic
ring; and R3,¢{ R3a, R3b, R4, R5 are as

previ ousl y scribed herein. 36& er preferred
embodi ment Re t fd® group RL is -L2- R6a 3. ReD’ wherein
L2 is a bond R6b is hydrogen; L3 is a bond; R6a is
pyridazin-f:{é;!l—b-onyl; alapl R2, R3, Rsap) R3b, R4, R5,
and L are as previously described herein. Each ‘of R3,
R3R7, ReRRF3d K16 aemedch lnde;pzmddee belestet énetydrogen,t he

0l10.P US2007/ 071849
hy&b)ﬁ}sﬁlﬂ(g{ ﬂéé'm%\'ﬁyﬁ%ggl Iggl a%ﬁ’ QW trifluoroal kyl,
triRy armtl@@étleachfocahﬂgimqe, aRrgathdmhde@t bcte@ﬂdw tge group
r ra , , a, an ar e rogen,
corsfBtng of Risrogan, TRSEST i SR Syl ey alRvS TG, Busier <
andamelkb},adfmgen The preferred halogen is fluorine. R4
?F Ré"%{ ch i ndependently sel ected fromthe group
condPEa a%oaﬁ ﬁgibonf"n adredn i formuladabisysabstitited, such
maaé.w»aél@yh,, npcrlzgpmcﬂzﬁabme of R SHdRL w&hx ﬁ hgaféwe}%

taken together with the nitro en at ofn

Theypreferradysubstiluepts far RorRe, Re 1ocWh¢mgulnﬁ’ﬂtuth@. grer mul a:
hyd?(%)?yaffé% ﬂﬁgro'gﬁ(yl. Rr é}ky'.Q?THg prjegn%@él@f)g}cmd\ls more particularly,
methyl. The preferred substituents for Ry or Ry, when substituted, are alkyl, fluoro,
or hydroxy.

Groups of formula (a) are preferred for Rq and Rs when taken together to
form a non-aromatic ring. The preferred group for R4 and Rs when taken together
with the nitrogen atom to which each is attached to form a group of formula (a) is
(2R)-methylpyrrolidine or (2S)-methylpyrrolidine.

R11, Rz, R13, and R4 are each independently selected from hydrogen,

hydroxyalkyl, alkyl, and fluoroalkyl. Preferably, at least three substituents selected
from R14, Ri2, Ry3, and Ry4 are hydrogen.
-15-



XRo Rla RI3 RO Ro (a) or (b) R7, R3, R9, and R o

are each i ndependently sel ected from hydrogen, 1o
whyaresopal Kyl , fluoroal kyl, cycloal kyl, and al Rgl/USTRA7/071849

and Ry at each occurrence are independently sel ect ed

fr it

O o o Qe | [p ey RBREr eI,

di al 'wrrafﬁrrﬁd ngFb%éé Ratsing, R.-ewherretasen togethervisinthe miteogen

s 4B S0 Bk g BB g S,

i s Tdehvariableam ihgnlirdeger.fronThdo ref erred substituents

for R7 ubstituted, are
S hydrSriSlRNR I S SRG RetAch Seflnaiia e o
independently selpctied from bycpagén and alklly and ke hy2 or Ihereferably, k
is 1%? erred substituents for Rx or Ry, when substituted,
al kyl, fluoro, or hydroxy. 20 Groups of formula
( 2)Oms empoeifrant sslatesto Bdmpahdeorwhatuls aken t oget her to
forma non-aromatic ring. TI_Jie preferred group for R4
and RS when taken together W {h the nitrogen atomto
whi ch each is attached 3~
is (2R -nethyl pyrroliding
R11, R12, R13, and RiRgaf¢
from hydrogen, 25 hydroxyalkyl, alkyl, and
fluoroal kyl . Preferably, at |east three substituents
selected from R11, "N'RL3, and R14 are hydrogen.
-15 WD 2007/ 150010 PCT/ Ld§2007/ 071849 Qs selected
fromO and S. The preferredlthtomfor Qis oxygen The
erg.e 0 4 er wth
10 Wh%gﬂh R:1r gzg%a 'Fﬂ oFgr%ﬁ{’tF(E)S \Nﬂa(ﬁ? eagﬁ% %?W %’@ forma
gr do pn@fprefgifﬁ@ mepdbmen; oﬁomrppqundsycbf the Tiventsm ofa‘bfmulm(ll)

{
e o) B8R LEA brbRidLe 8 dodt B L1t  bona
Re.iis delpeted drom g 5s et Generdbéned metgrdarybrimg, aunré 4t 1 R.memBbered
3, .or
netpBgoiedingl E B B ARetE ke foasitier it ine riieberiordo Which
15 each is attached, form a 4- to 8-membered non-aromatic ring represented by
formula (a), and Rz, Ra, R3a, Rab, and L are as previously described.
Another embodiment relates to compounds of formula (l11):

a group of fornula (a)
2S) - net hyl pyrrolidine.
Bachgi ndependent |y sel ected

Ra-

L

N
Rs (1)
wherein L, Ry, Rz, R3, Raa, Rap, R4, and Rs are as previously described.
20 In one preferred embodiment of compounds of the invention of formula (ll1),
the group R is -L2-Rea-L3-Ren, wherein L; is a bond; Rep is hydrogen; L is a bond;

Rsa is selected from a 5- or 6-membered heteroaryl ring, or a 4- to 12-membered

-16-
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R3a R3 RA.NL R5 (I1) 10 wherein L, Rl, R2, R3, R3a,

R3b. R4, and R5 are as previously described. In one
w@e@aswed enbodi ment of conpounds of the i nvePtT/082001/071849

formula (I1), the group Rl is -L2-R6a-L3-R6b, wherein

hetér%cyéhcfhn@ORQamE@g Wrﬁenrlhﬂijérp Ethekavlthqhé‘nﬁ%@@n atdfR %o Wﬁlch

sel ected Trom ere eteroary ring,

eady.is paghedieieet ad- tm%merawéd |n@nrarwgatlmngxrﬁpre@ﬁntembh
forh @38, BABFLIRE, RIE!Ry,! By 1 41k leibly bBsfbenh 15 each

ere on-aronmati c rlng
r ep?rmélﬁteecanmes qf@pmmoanmontampla@ ag@jthiR3he sKate ofthe

mvént@é%@&c{%%@\éé%%ﬂrrﬁt%??§ 'hefhilo her eg"OOd'RB”En} L ro

R3a&'{3S,2%): N[Qs%zmethwgyrmhmnal yi]mgthmgycmrom,.1 R3a,
_4%?5%0?:}{} R5 are as previously described. 20 In one
5 odi ment of compounds of the invention of

f orm(ns AS)2-J[(2R e metryipyproRdin Syl @nieyclobraisn. 1,1
b lil n. L2 tl a bond; R6b is hydrogen; L3 is a bond
|plp%ry Lalgitbl€aq from a 5- or 6-nembered heteroaryl

i REH((18,2R)-2{[(2R)-A-enetNipRFctielin- +-$m ¥Ry BORTd -
«SZOOF?/ Oé[:(LSl?g het'er ocycllnl cg(?rngya%% aértggg%@'\;\hen

bip %Wé “GARRNAIE with the nitrogen atomto which each
- t
e ey e e g IR -
b'P'PG'B/"‘aﬁ@@CLn“alee as previously described. Specific
i
of Tpassizg ‘2%@9? e TR odbbt-1, {-8pnpaaee
carbmtrlleal | owi ng: 4'

> ol (%lébéi%ﬁésg? rﬁ&h@ﬁg fQlddihn- 1oyl 1 et hyl peyel opro

on| rile;
yl]mtnﬂ}cmbpfqumhmyﬂaymmidpw rolidin-1- yI ] En(et hyl } cycl opro

X sty SN Poabphrodh £~
ylmethyijsytloptdpyl)pherptjpmirhidink; 1
2,6-dimethyl-3-[4-((1S,2S)-2-{[(2R)-2-methylpyrrolidin-1-
ylimethyl}cyclopropyl)phenyl]pyridine;
2-methoxy-5-[4-((1S,28)-2-{[(2R)-2-methylpyrrolidin-1-
yllmethyl}cyclopropyl)phenyl]pyridine;
5-[4-((18,2S8)-2-{[(2R)-2-methylpyrrolidin-1-
yllmethyl}cyclopropyl)phenyl]pyrimidine;
5-[4-((1R,2R)-2-{[(2S)-2-methylpyrrolidin-1-
yllmethyl}cyclopropyl)phenyl]pyrimidine;
5-[4-((1R,2R)-2-{[(2R)-2-methylpyrrolidin-1-
yljmethyl}cyclopropyl)phenyljpyrimidine;
2,4-dimethoxy-5-[4-((1R,2R)}-2-{[(2S)-2-methylpyrrolidin-1-
ylimethyl}cyclopropyl)phenyl]pyrimidine;
2,4-dimethoxy-5-[4-((1R,2R)-2-{[(2R)-2-methylpyrrolidin-1-

yllmethyl}cyclopropyl)phenyl]pyrimidine;
17-
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bi phenyl - 4-carbonitrile; -( (I
R 2R)-2-{[ (2S) - 2- methylpyrrolldin-l

WO gdopretony | } cycl opropyl ) -1, 1' - bi phenyl - 4- car bPei/U8100B071849

4 -{(1 S, 28)-2-[(2-nethy| pyrroli di
2é%%@h‘&ﬁq'}\é’lsl@@@?%T-Ey{[(bR%Q%éth&lBDﬁBleiﬁﬁ: 15
yl]msrr@ﬁ}gyaedrbpﬂ#)heﬂymmhhydlpgr rolidin-1 -
S PRy AR 925 BBIES ol Ry Bl ey
yl]rrl@Ww}@wlﬁbrbpw)pnehl'wlwﬂlheycI opropyl ) phenyl 1 pyrim di
o R ERE e Ferabhp it 1 -
yl]niéltﬂyllﬁz Mﬂ)rbEYl hémzaez idhpines{gH]-pye;i di ne;

2S) - 2- 2- hyl
py|2r[61((1(§y%sl yf[l(é ﬁ]ﬂ“?%@t‘f‘gb&'o g/l ) pﬂgtnyh pyri di ne;
yllwétrliﬁrc?éléLpr%p%ﬁ)he%yﬂ;B;(r%B):mZ's(nﬁI Bwépyrrolidin-1 - 25

I di 5-14- 1
A zapemylf%i%%ﬂgpzars?%{fsa&me wonaine > L4

hylpyfrolidin-1-
R L
y| [1ekbgme M%f(dﬁ;ﬂ%)ﬂ%ﬁﬁ)jwetwm’rrﬁwn -130
V'l“%t@‘ﬁg&’gg g ﬁﬁi{yﬂé‘&@(raﬁ?ol idin-1 - yl]methyl
} cm-dmnelpylm Me(( 12,26 )-2H][(28)-Rimethylpwrrolidire 1 -

V“”ﬁ?‘éﬂ?"yg‘a Tog’ﬁ%é%ﬂ@%r@?epyr rolidin-1 -

y | INvpt- KYS}Z&M{WWWMWMW+ mdine;, -17 WO
20 Ssl4150010 R? 2007/ 07 849 _ 2, 4-di met hoxy-5-[4- ((1
ylimeth

cyslopfopy wudm/ PO n- 1 -
yl ]4'0@@1 Ry28)c2.¢2- ngpaw(wéthtapwbﬂwn iyifethyheyclopropyl)-1,1'-

- di net hox

b'P'EF’B@ Car Trﬂﬁé 2- et hyl pyrrolidin-1-
yl 140 %Yié)czgi Rakslmfhethplbmwtd.rpyrw]awl}emopﬁoayn[ 416(1
R 2R) - typyrr0||n
blppqarm-étcrwbqrutyltq vopr opyl ) phenyl ] pyri dazi n- 3( 2H) - one;
[ﬂ{tr%ﬁisfz %@?)%@ol{c{u( asﬁétﬁylf@fﬂ%fdbgg??inl@wl -4-carbonitrile;
N-[4- (e/ 18 Zg) 2-{{ 28)—2y mePhylpyrro idin-1 yl]methyl}cyclopropyl)phenyl] -5-
(trifluoromethyl)thieno[3,2-blpyridine-6-carboxamide;
N-[4-((1S,2S)-2-{[(2S)-2-methylpyrrolidin-1-
yllmethyl}cyclopropyl)phenyilisonicotinamide;
2-[4-((1S,28)-2-{[(2R)-2-methylpyrrolidin-1-
yllmethyl}cyclopropyl)phenyl]pyridazin-3(2H)-one;
1-[4-((18,2S)-2-{[(2R)-2-methylpyrrolidin-1-
yilmethyl}cyclopropyl)phenyl]piperidin-2-one;
1-[4-((1S,2S)-2-{[(2R)-2-methylpyrrolidin-1-
yllmethyl}cyclopropyl)phenyllazepan-2-one;
1-[4-((18,2S)-2-{[(2R)-2-methylpyrrolidin-1-

yilmethyl}cyclopropyl)phenyl]pyrrolidin-2-one;
-18-
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2-methyl -5-[4-((1 S,29)-2-{[(2S)-2-met hyl pyrrolidin-1
- 1o yl ] nmethyl }cycl opropyl ) phenyl]-1, 3-benzot hi azol e;
wa2®;78s5an0 et hyl - 4 [4-((2 PCT/US2007/071849

S, 2S)-2-{[(2S)-2-net hyl pyrrolidin-| -

Yl Ry %@fga[n@ogme\wwnhmh H- pyrazol e;
yl]mst'wﬁ):ytzoqrpp)ﬂWeaylﬂm‘nehshnp%mm@| idin-1 -

1 YRS R BRSO ne: 15 N (4 (1
ylimetiyeydigprbpyiphepyilazetiipkRzane;] pyri ni di n- 5- ani ne;

4" - s 2:42-d (2R) 5 2- lidin-1

- y|1§[é'tj(ﬂ%é@/%' 'ﬁ&%ﬁb%&le}myipyi‘%%@%%;;? I4 ICQII‘ bonitrile;
yl]m@ﬂry]ﬂ}éflclﬁbraﬁ)l)rfheh?HaEZ(ePE)IfﬂelﬁB?t gyl pyrrolidin-1

o) - ' - 20

b?/ﬂﬂgﬁ&)g éﬁﬁé,ﬂ% th}%‘/}pyﬁm'ﬂ'{‘f} “ans) - 2- (2-pyrrolidin-1

Y']mﬁfﬂ)ﬂf}twbl)f@ﬁﬂbmwmbéndh-?ﬂﬁ@ phenyl - 4-carbonitril e;

gffj‘ (és{?§)2§iu%s)n%‘ﬂ}%§hwwpi”d1 n- 1-yl ] net hyl ) cycl opro

nfélel Sh lidin-2-
2 r)ia}?Pﬂg?(rbby fn pyrrepnlgm oan] pyri di ne- 6- car boxam de;
(2 My

N‘ Nal4e (1S, 852 &) IF("ZQF‘Y'EV'E@ fpyrrolidin-1 - 25
R BIEING  r Ta

yl Mgt (61 PSWHH?%?VWtDWeWMl%ﬂWHamtrrvl}s(/erropmphenyu-
1H}%£{,h(%a1e}% 2 ho2arhide2R) - 2- met hyl pyrrol i di n-1-

cyclopropyr)phenyl]plperldln 2-one; 30
1- [The(félbwin@ SmBeyrdsaian- i maté peeyrdinglto thexmigthods and

cl opropyl ) phenyl ] aze -2- - 1-[4-((1
e T e S
yl()]mvgglgdimyggﬁﬁg%% %ggggﬂgwtlz-wr?i?rlwf one; -18 WO
yletéy%gfll rc{p[yﬂa nyﬂpﬁ’é&ﬂ?l pyrrolidin-1
L - -
[4 ((1 25) @"'?'f el 9'Wlb9¢|0@0§vl9ﬂei biphenyl-4-

) - 2-met hyl pyrrolidin-1
°3'9<P']' rhyl )cycl opr opyl ) phenyl ] azet i di n- 2- one;

i e
bip enyl-4 carbonltrlle

4'-((18,2R)-2-{2-[(2S)-2-(hydroxymethyl)pyrrolidin-1-ylJethyl}cyclopropyl)-
1,1'-biphenyl-4-carbonitrile;

4'-[(1S,2R)-2-(2-azepan-1-ylethyl)cyclopropyl}-1,1'-biphenyl-4-carbonitrile;
and

4'-[(1S,2R)-2-(2-morpholin-4-ylethyl)cyclopropyl]-1,1'-biphenyl-4-
carbonitrile.

More preferred embodiments are compounds selected from:

2-methoxy-5-[4-((1S,2S)-2-{[(2S)-2-methylpyrrolidin-1-
yllmethyl}cyclopropyl)phenyl]pyrimidine;

2-[4-((1S,2S8)-2-{[(2S)-2-methylpyrrolidin-1-

yllmethyl}cyclopropyl)phenyl)pyridazin-3(2H)-one; and
-10-
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1-[4-((1 S,29-2-{[(2S)-2-met hyl pyrrolidin-1
yl ] met hyl } cycl opr opyl ) phenyl ] pi peri di n- 2- one;

wa2Q04450010 S, 2S) - 2-{[ (2S) - 2- et hyl pyrrol i di n- IPCTDS2007/071849
yl ] met hyl } cycl opropyl ) phenyl ] pyrrol i di n-2- one;

| l'i din-1-
o B (s 28 25)aR) Ble kfgﬁ a@‘ét o de: and N [4-((1

yl]ngat g)cygzzp[qpygphgamp,ymazm 3(2H)-one, or salts thereof.
E&lrlArth'jlt ri az%%ag?%hc ar%ox@%nmﬁég%%gﬁge%‘%%)%da %254'
(4 S.@ﬁi@db{{(@&-@ﬂht_atbglpyﬁdlmmd Qd)]gw(tmg}cyd?prlgpym?idwdpyrmadin-
rrolidin
az%/?@ﬁéﬂ%ﬁ%%?ﬂ [?[ flaﬂs) 2- ?)?i pyrrolidin-1-
yl e(td)mbc)mdslaﬁmne)qmyéﬂnmrrengde}namedjbylacD/Ghet{\Slketch version
5 OF (B8l G BBy Ry Db g i OB
Caﬁad&?)or We{reg{vés R)am’ésmode.erempwrm len) h&nén&lbﬂtﬁé hatersativeRp

4-carbonitrile

corgo 52” e{'ﬁ aF?'S@é)d Qa%'fﬁ Hﬁmmq%ch&eﬁoﬁ)- yiN€et hy
praklice/éf é%l%fg@lmd namds tb cHeriiER RYMpBuRds PRI stfuctRes, Znd of

asssanz&;( chenisalstustures fromeaivgn ghepiralnesiss ip wellknowne dhose
of orémﬁ%f Q@ﬂhttﬁé b; and 4'-[(1
2- (2-mor phol i n-4-yl ethyl)cyclopropyl]-1,1'-biphe
nyI Cmp@msmﬁ ithe inventiasnay gxiet as stetecistimets whereinar e

‘@4@2@5 g’qﬂ"ﬁ égﬁ%?%g%]ﬂ@sen@Q'h%aﬁ{e?é’aﬁgorﬁe,[sdfarg( R or *S"

yrroll

dengriding: oy thpopofigyatipry bf wbeshgulemsyamnmdljtheechnﬁl Earboif atom.
Theterme Ry pid 21RO TN arOTRMA R 5 pedpadn Wpac 157
Resdﬁmbﬁﬂﬂﬁﬁ%/fdr’&ﬂéﬁﬁn Eﬁubsamaﬁfaﬂ)%ﬂéi‘é@che&al{stﬂy (ih Pure Appl.

| |
ohine 357,49 YRR, T IR CoterfoRiss varioss siayeqispmers;and
mmmes mérb@fre&mfthesé\am émﬁiﬁfﬁllyelnblﬂdé@ witBih tag3edpa1BNthis

'""%‘@@; {ﬁ%@tsg)eefgpn@t%ﬁﬁwf%ﬁfsoqw diagte{eamels, andEiyHes
of éndnlieernydrl didtedadkiens. Individual sterecisomers of compounds of the
invention may be prepared synthetically from commercially available starting
materials which contain asymmetric or chiral centers or by preparation of racemic
mixtures followed by resolution well-known to those of ordinary skill in the art.
These methods of resolution are exemplified by (1) attachment of a mixture of
enantiomers to a chiral auxiliary, separation of the resulting mixture of
diastereomers by recrystallization or chromatography and optional liberation of the
optically pure product from the auxiliary as described in Furniss, Hannaford,
Smith, and Tatchell, "Vogel's Textbook of Practical Organic Chemistry”, 5th edition
(1989), Longman Scientific & Technical, Essex CM20 2JE, England, or (2) direct
separation of the mixture of optical enantiomers on chiral chromatographic
columns or (3) fractional recrystallization methods.

Compounds of the invention may exist as cis or trans isomers, wherein
-20-
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5 3(2H)-one or a salt thereof. Conpounds of the
i nvention were named by ACD/ ChentSketch version 5.01

W@ devasoped by Advanced Chenistry Devel opment, PATITS2007/071849
Toronto, ON, Canada) or were given names consi stent

subdtifuent¥dh 8 ARE MedyBdtticRed M §tﬁfhr5‘ﬁ1'a¥\ﬁéb’th 2’%‘?%’ BA ?}F]é/‘@irﬁe

assi gned nanes using ChenDraw ( Carrbrl

sidg oh e ring (s¥s) éﬁé@trvgﬁp@gch ahes, Qr@wmsﬁgsldsgmmmm fefative
to dch'thet ﬁ"§ns)a'?‘i{)r @&amﬁ@s b%t}lﬂiﬁ&eéﬁz{;@ Hﬁéé':;rﬁ? pf OM
nanes

gl ven chem cal -
pregentiin dheycis or trang nomflg@r@tuon, ambnmmedsesenttasea singlerigdnoer or

2 IRl AE Rl R ORTE, ol o AR MG o o

compourgis of 8te ingéntidmgeaylbe Qreparedw syrtbetfcatiy fratn aommeércially

avalpR{starE b el g SReEe GontEaPaIeToRons ohereppi i

single isdd(C fdAV Hy pReificativard atiktarss dfahe Siecdndarans.isomers. Such

nd st P
melf s 398 Bl koS 6 e B Sy ALt el
sepﬁr@ti‘cﬁmffisumrs bayrtécryman‘zumsortdr%mafo aéphy]g h?ﬁ e ar2 8
e o I'S

|uded Wi thin th
" oEsauTbe Ynuriaiaaselbe PaBphHaISAHIe ielian sy possess

tau%n@&tﬁbﬁﬁﬁs&melﬁéﬁgéﬂﬁéﬁﬁ%m&é STPRkEL (8B §Is%rconstltgte an
di ast ereonmers. | ndividual stereoi soners o onpounds

aspsct phibe invention. Ibls algn unsiersipes thas thesgompritndsf the invention
ma9%ﬁi§f=‘é§Is@ldp’bnféY@'Wl?é?éﬁcﬁz&ﬁEH av@aéuﬁérbﬁt\ﬁel {sCRor

contain asymetric or iral centers epar ati on
example dusheaen, desterivmsanddritioneor 3G, }@mm‘c’Coqr \REIdndIQPE)\m

to those of ordinary skill in the art. 25 These

rret hods of resol ution are exenplified by (1)

pundsofdhe Irveatiomn oners to a chi raI

a“y‘“ gkl n%ﬁ‘?Q%E ﬂiée@?%@{‘)gﬁ@ﬁfﬁe‘?%{?f yPemidiil gaamtor

wntlathé foftowiog alynthetie setienues arid tbthode piHicHaillllistrte BEMESMAACt
hf t he aux Ila‘retr as described in Furniss, Hannaford,
whighytie, Y.

COTRA LS NeTg Prep V&&el s Textbook of Practi cal

Or gastireviGiersiehiicly havebderedidd iAMhe Qeé&%ﬁgbés ofl—t‘he%fﬁémes
ngl an

and e CHamies (raLIPaEre AT SRRyl PIR ATEtBRSHTRrE G AIBN for
2 Zeﬁﬁﬂis(glmétﬁylpfbpﬁ‘cfﬁlth@) BINAR TR 99 B%'(t!nﬁherﬁ}i’éﬁﬂmgmef (13)

fractignal recrystallization neth

binaphiBy; Pe fq%&ytsé%ygarb@gwe By foirbutylagiea fowm_engyhdmmmne.
e e T S
for diigoby U@lrw@ Bydridee DMAR) far - @N, Nfc@mthy{aenmo)pgamhe DME
for 91 26imetitxyBthaRBPORIF 6r RINQin&hyifdifmalidd Bisatfy €
dimethylsulfoxide; dppf for 1,1'-bis(diphenylphosphino)ferrocene; EDTA for
ethylenediaminetetraacetic acid; Et for ethyl; EtOH for ethanol; EtOAc for ethyl
acetate; HPLC for high pressure liquid chromatography; IPA for isopropyl alcohol;
IPAC or IPAc for isopropyl acetate; LDA for lithium diisopropylamide; NBS for N-
bromosuccinimide; NIS for N-iodosuccinimide; Me for methyl; MeOH for methanol:

Ms for methanesulfonyl; MTBE for tert-butyl methyl ether; Pd for palladium; Ph for
-21-
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to each other (trans). For exanple, cycl obutanes and

cycl ohexanes nay be present in the cis or trans
wa@oeezitgun@t i on, and may be present as a singl ePCHORENN7/071849

or 5 a mxture of the cis and trans isoners.

phenel kst fB#@ért-Bu@l Q"E BRI Sorl SESRBIRaRIn m@m EBARA e A
i nventi on ma Pre pared synt heti cal rom
oA foryeucs

for trigiiaraings T oRGtis e&ick ThE fﬁmeéra??m@funan.n@s for 2-
| |

omESEAHEBAP § HABSHRN T Y o PLARARILILD o

“roamn éempts'atmd erramiientdemperatursstitablysamgiog 1546 k| As

SRS of oripia B B eStnrons Jeralfabis MR

available ftoomeeroighya [BAS nLtnbetsambyg bb &isutidBAS hentberHaie itiBstifier
a

conmpounds t he inventi Sess ut ric
nurfigHTR $S55 el goraRo R e e TR serven ol e dsberican
Ch@hﬁ;el Sediety] dnd sreadell IFFRECO tRdsd SfooriiRYBNSKIIPIA-thé Brtl S
§$@%?derstood that the conpounds of the invention

EPOYEds ShHHIMBILON GRTISPTEPBIESRY Fugriatypesynthetic

progédures. eRbpreBEAaLive Cpnfo%dllr@s RGO i Bl é’r@‘j{bt ALY &, um

and tritium or12C 11C and 13C, or 19F and 18F.
Schasesottd. for Preparing Conmpounds of the Invention The

conpounds of the invention can be better understood in

connection wth the foll owi ng synthetic schenes and

met hods whi ch il ustrat&chem@ans by 20 which the

conmpounds can be prepared. Abbreviations which have

been used in the descriptions of the schenmes and the

exanples that follow are: Ac for acetyl; atmfor

at nrosphere(s); AIBN for

2,2' -azobis(2-methyl propionitrile); BINAP for

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

but yl oxycarbonyl; Bu for butyl; dba for

di benzyl i di neactone; 25 DBU for

1, 8-di azabi cycl o[ 5. 4. 0] undec- 7- ene; DCM f or

di chl or onet hane; DI BAL-H for diisobutylal um num

hydri de; DVAP for 4-(N, N-di net hyl am no) pyri di ne; DME

for 1, 2-di net hoxyet hane; DMF for

N, N- di et hyl f or mam de; DWVMSO for di net hyl sul f oxi de;

dppf for 1,1'-bis(di phenyl phosphino)ferrocene; EDTA

for ethylenediam netetraacetic acid; Et for ethyl;

Et OH for ethanol; EtOAc for ethyl 30 acetate; HPLC for

hi gh pressure |iquid chromatography; |PA for isopropyl

al cohol; I PAC or I PAc for isopropyl acetate; LDA for

l'ithiumdiisopropylanm de; NBS for N bronosuccini m de;

NI'S for Niodosuccinimde; Me for nmethyl; MeOH for

met hanol; M for nethanesul fonyl; MIBE for tert-butyl

nmet hyl ether; Pd for palladium Ph for -21 WO

2007/ 150010 PCT/ US2007/ 071849 phenyl; tBu for

tert-butyl; TE buffer for a conbination Tris and EDTA

buffer; TEA
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for triethylamne; TFA for trifluoroacetic acid;, THE
for tetrahydrofuran; Tris for 2-

wa@poonas@idydr oxynet hyl - 1, 3- propanedi ol ; and TsPdDUS2007/071849

par a-tol uenesul fonyl; rt for "roomtenperature" or
anbi ent tenperature suitably rangingyl§-40 C. As 5
identifiers of conpounds avail abl é.—%m—d/escri ptions
reported in the literature or avéil @® commercigally,
CAS nunbers may be used; CAS nunber aPe i dentjfikr g,
nunbers assigned to conpounds by Chembgcal Abstr
Service of the Anerican Chem cal Soagpety, ariagrg Rs
vveIJ( known to those of ogdinary skrtziejdmhe aisgl”«The
Ra\go poynds of this inggntiorg,can bg prepared b
RLOT OFERYr es—are—SRoWnRi;f, YDIR, are—+=o/t\l—4f,.'S Kd to,
genes 1- POMS@fenre 1 €22 WD 2007/°15 R
PCT/ US2007/ 071849 oH)g N R ~LN (R)| x OsB, O Rsbnb
(3) R3a R3 x"X ZnEt2/CH213 (s)"®8S) R3
DIRAL R3b R2 00/ HO (5) R3a R3lm3a ¥ W1, ss;har- 8~
DCM -78 CrE (s) x OB, OR3 R Z¥y@,HO n-Bu JR3a 1
/I R3 (1) (2) (4) (R (R ZnEt21CH212 HO (6) HR x R

¥tV of pgant hetic 1 rocedurds. Bem es}enﬁgtiv@
X

R3b R2 R3b PH(S) R2 R3b R2 ®)
X X R,
R3b RZ Rgb Rz Rsb R2
R3a R3 RSa R3 RSa R3
Clgli S
O O 0" H R‘*.:;
)\-—/< R4RsNH
7 48 R R4B(OR
o o M 5 10) 1 ((12)101)2.or
e e
DMSO

R
® (19)

Compounds of formulas (13) and (14), wherein R, R3a, Rab, Rs, and Rs are
as defined in formula (1), Ry is —L2-Rea-L3-Reb, and Rz is hydrogen, alkyl, alkoxy,
halogen, cyano, or thioalkoxy, wherein L; is a bond, -N(H), -N(alkyl), -O-, or -S-,
and Rea, L3, and Rep are as defined in formula (1), can be prepared as described in
Scheme 1. Esters of formula (1) wherein R is a lower alkyl, and X is Cl, Br, |, or
triflate, purchased or prepared using methodologies known to those of ordinary
skills in the art, can be reduced with a reducing agent such as, but not limited to,
DIBAL to provide allylic alchols of formula (2). Allylic alchols of formula (2) can be
converted to cyclopropyl alcohols of fomula (5) and (6) following the methodology
of A. Charette, J.Org. Chem. 1998. The cyclopropy! alcohols of formulas (5) and

-23-
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R3a R3 R3a R3 (s) (s) RBa R3 (S) (S OOORA NR4A.N
C | (7) RARSNH R5 (10) R1IB(ORl01)2. or Rs (13) - --

W@ 2@y/15MB0 x X 0 R1L R3b R2 R3b R2 R1- BO R3b R2CT/(18208)/071849
R3a R3 R3a R3 Pd, Base R3a R3 (R) (R (R (R (R (R

(6) &%ﬁ‘b@ﬁxﬂz@é vf\é é ?éacﬁén Hé’n}m Bs vaéH 0995598# rt&é%r%% L{\t such

formul as (13) d (14), wherein

as, hyt netdimitgg tg,é?Mﬁghanqqoxq;ylmmoaudg to p?qsudq @ldehydes of formula
4 it 35 e B A Y e
Tidwel, Aomas(bl Redanic Reaqtloos (N Yk (99239 | 287 -57RiaRbthe

e 1l i 5 7 o
W|trR'adsICIagIage,ets saick s, buatrrebt Nmited @, sog’mlmod:yambordhydif’dieable
socfUfh SRRB B Phro R, B ineSihncs o 8 Aok B roBOAla) diae
reamtldri‘krmwrmhmdngn&Wﬁhaﬁmm ho pﬁ:gldfil?mf@g rdf fdﬂﬁu!%ﬂsmpand (11)
feSN?%HNcﬁaﬁiﬁlvﬂe§?m% 4%? Sf ethodalogy may %f?&ﬂ@?’t‘%@‘et 0

fou%agam[ zDBbméhﬁ@hQH 8. Ir f@lﬁ%ﬂ1360’®995f5§60 99159|A CEN' ng
e ne

dol
MoSHERER Bp SYIY | CamEineI 23 THS-85(ha s et Baler €26, ho
Ch&ﬂ0§6d5|913101 P 253084y B Ki¥el-MBkiccéih DY, 81, Breds! 1998,

a reaction known as Swern oxidati on, by an agent, suc
67,284913862n0t |inited to, DVBO and oxalyl chloride to

pr Q‘He%z%kﬁ%gléﬂﬁ'ﬁ%éﬁ db§ 9§éﬂ‘ﬂoacon(/gr)t ]gaﬁﬂqedé &Pfor rﬁ.‘ﬂg HEUHS

describe this net ogy nay
(11} easpediively: to compaands offfesmule (T3) ancg(am omrraaramtRsa 32, RYS R4,

oL i, 4300 P00, R 5] S S
or thioalkowy] andiRtis FLQd%uamag?sa,gmmemd.uohaamnd lwt:i Ryatand g dred
R 8 S EORONBIGLIF e SR s i
(13§ amdr(1443, \(/I@éremvx s teiflatech &, arrCl lcan\m raacted Wt Borénic acids or
vorbt i Beb PB4 el e s ook Sl il 4 il bbb
sucheish bataice gmnited Yo, PallaGlumcdiadetatr Pd(PPh;)s, optionally with a Pd
ligand added such as 2-(dicyclohexylphosphino)biphenyl or tris(2-furyl)phosphine,
and a base such as, but not limited to, aqueous 0.2 M KaPO, or sodium
carbonate.

Alternatively, pinacol borane reagents such as, but not limited to, those
represented by formula (12a) can be used in place of boronic acids or esters of
formula (12) in the Suzuki reaction. References that describe the preparation and
use of such reagents useful in the Suzuki reaction methodogy may be found in the
following: N. Miyaura et al., Chem. Rev. 95:2457(1995) and references cited in the
article.

There are many aryl, heteroaryl, and heterocyclic boronic acids and boronic
acid esters that are available commercially or that can be prepared as described

in the scientific literature of synthetic organic chemistry. Examples of boronic acid
-24-



10 followng: M D. Bomann et al.,
A E.
W@Umsn010 23: 789- 795(1993) ;

60: 5995-5960(1995) ;

Chem Soc. PT I, 4:717-

J.
Mbor mann et al .,

O g. Chem,
Synt h.

720(1984); A F. Abdel -Magid et

an@borontl: acid Ssteﬁé%glsarétéqgrﬁthe sﬁﬂrtheé@%? cgﬁlgau?r]%wgf f§H’ﬁM§ ((ll 656

reaction can to

convert am ne

proyided 1 imutnpl imited; foe ceagests/shawrciorifabien tisbadéw f anchihledol{oiBig

n4), wherein R3, R3a,
de%ﬁﬁyéed in formula (1), R2is hydrogen,
or thloalkoxy

] SEBR S BomplASTT 5

hal ogen, cyano
-L2- R6a- L3- R6b, wherein
and R6b are as defi ned

and R5 are as

al kyl , al koxy,

and Rl is

+ bl ﬁ a bond and Rsa, and L3
mula (1). In such a

R3b, R4,

Suzuki Exaraples ohBormmiceeid ahd Borenit Acid(Bster Reshdnid!) |

Estep wherein Rio, is hy

HCREisisial 5%%?- Chgmica| ARstracts

INQeBBr (IIASl bk \dr Litardt@reReference

: alys s—but hot limted ta palladium
j%’P&WB?&H{O@eoﬁ‘ beRMEPAGS4, Gbﬁ#ﬁ?&ﬁﬁ‘}ﬂmh fa Pd |igand
?%@Pg IgﬁSo gghﬁ e' ﬁr%%‘:géPS‘géhﬁﬂc” L%QSHYU'{”[A%A
G'(i’nted to aqueous 0.2| M K3PO4 or SOdI um car bonate
not "’in‘ﬂ"#gigl“vabﬁ gls;abr%?#‘ Elﬁ"@ﬂ%?”#@?.‘?ﬁﬂ“ﬁé*@aém -

haranibacigsed i n pl ace of
formula (12) in the Suz
descri be the preparation
useful in the Suzuki re
inthe followng: N M
95: 2457(1995) and referk
There are many aryl, he
bor oni ¢ aci ds and boron
avai | abl e conmercial |y

aasmoszaazda Svhiresd, Rayntind F.;

Pushlt R Sehoga gt o

AN YAFoXYB PP A oRTI ditRe ér@HJnd
ra et al Chem Rev.

u
@%ﬂ PProBLantRiIRiAG PYSMIdines. c| e.
t ﬂ’dxﬁﬁél)df Orgalc EHeRifRY @ '986)

acid eSters that “are
p?o(ﬁhzﬁ“ﬂan be prepared as

PR RB8ronidadidc Scien

organi c chem stry. Exanp
2007/ 150010 PCT/ USZOO?/

CRSTEOp ey ool S
OUQQB#QUTahléBAboronl c acid ester

2,4¢ ‘Hﬁ'ﬁé‘thXYp;Yr g’ndiﬁe ynthe

dre prov t not
bcxbhie atid bel ow, and t he

?%\S“#eﬂ@\*%%”ﬁ”%ﬁgmeg'%iﬁs&mm.'hc)

If.cntgdrpm‘mglspdescrl ption.

alo ronic Ar‘lr*l

|

Eiic

SO IEE BRIGPISni
Sour ce,
Literature

deidmrer ci al
(CAS #), or

Chen

Ac+d—ahd—Bod
lAigita JpediglysHhemisgls Dublin, NH;

CABL #1834 05.853; N SielNtaB e halo-

Ref er ence
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
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2-pyri m di none-5- boronic acid CAS #373384-19-1
Scientific,

UT, USA acid 1 H pyrim di ne-2, 4pCi/osmo5071849
bor oni c aC| d CAS

2- met hoxypyri m di ne-5-boronic Frontier
wo p@7/15d00@an,
Specs

FI em' ngl aan, the Netherlands

| H.,
- and

y
rel at ed boron cont aﬂJmangghplyg;intsbnwsAndcchr Bxicenf
Organic Chem stry (1985)

pyridine-S-boronic acid
Scientific I nc. Log.

rﬁ@ﬁ%’ gt?-bﬁgéi}gﬁ'r—"%ﬂiﬁ' gf Organic
nChesistriyB2002), 67(21), 7541-7543.

C CAS HOOEA1 19 Q Eranti Ar

SETEe b@fo""ﬁ@md"' bor o

CAS DRI, SRt ot o

. 2-met hoxy- 5- pyri di ne borgy meg fiihesis oPREafOA thlénKle and
- Chemcals, Dublin, NH | acid S #163105- 89- 3
shel f-stable hal o- and [fal@nignydRisstidipgs’s §hem. Scr.

. pyridyl boronic acids angh (b 80 5-3§8 ¢44ge) CT 0Ss- coupl i ng

reactions to yield hetler nar ylpyridineS, Parry, Paul
pyrimidige-pchorongiecidn R. : [Tldmemoto, Bt ahnAngmwp Lhemerint. Eoif

M , nthesis (20 "
unc ?%tﬁaa/il | ?éd Pyridy I(b %ﬁi"a’g@?" %éﬁéogjrﬁ'hei r_Suzuki
Mwmdmiei-ﬁgo@mxzwmbnssmCmm OH®vel -25 WO

07/ 150010 PCT/ US2007/1071.84 di
riyﬁtﬁ Paul R ; Wang, Cﬂ%\'ﬂﬂ%ﬁgl_%t' roaré@yki ')Béﬂi?'r i

S.; Bryce, Martin R ; [Ta4132 GeBhamy) CAD#E58142091-9

O gani6—Chenistyry (2002} —67(21) 7541.7543
GABALYIHI4 2\F0d: Murata, diki; Oyama,

?B:'yF’iyiﬁ’id?rﬁed'BY%Sr‘idni c ac
(@r giiettrametw fB.2 "On T{/kﬁsrﬁnk’i?\liéntgigéﬁe cs‘mriiiaivia%uaa

hi'eny sel eni eny

dioxaborolan-2-yl) Yuzuru, Synthesis of alkenylboronates via
palladium-catalyzed borylation of alkenyl

triflates (or iodides) with pinacolborane.

Synthesis(2000), (6), 778-780.

CAS # 286961-14-6; A versatile synthesis

of 4-aryltetrahydropyridines via palladium

1(2H)-Pyridinecarboxylic acid,
3,6-dihydro-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan- | mediated Suzuki cross-coupling with cyclic
2-yl)-, 1,1-dimethylethyl ester vinyl boronates, Eastwood, Paul R.,
Discovery Chemistry, Aventis Pharma,
Essex, UK., Tetrahedron Letters (2000),
E 41(19), 3705-3708.
CAS # 497147-93-0;

Chemstep

(5-cyano-3-pyridinyl)-boronic
acid

Institut du PIN - University Bordeaux 1
351 cours de la liberation

Talence Cedex, 33450
France
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26(2):305-309 (1986). pyrimdine-5-boronic acid,
Urenoto, et al., Angew. Chem Int. Ed. pinacol ester

wWaA{0145002620- 2622 (2001). 2-net hyl pyri di ne- 5- POF/U81007/071849

aci d SYNCHEM OHG hydrate Heinrich-Plett-Strassse 40;

Kassel , D 34132; Cermany; CAS #659742-21-9 2H Pyran,
3, 6-di hydro-4- CAS # 287944-16-5; Miurata, MKki; Oyama,
( 4 BordniGacids pahmohgpl acld esters ofderauhia (12)aandthéi2a) canbe) i ;

prefted o, o bABAGRG HAG o nalke Vit D el hange i
an @’ghﬂtﬂ}!ﬂhlum agémtaolk:sve(domth odiditikrsdf alkyl bomte ac piriaoolbnuate or
t 0 8-7

(2) G634 FSRTDATTA oy b 55 B netlimitge e 061- 14-6; A
bis(ﬁﬁb&ﬂﬂd)??iﬁh&(?ﬁs #731?3&4«:3 hy Retzelrelsncfie{k thatdescribé the first

- e S VI u .
meifadiiasmaybeourd e b &1 Rl St spreanic Leteers
2: 42010(2@09)9%)'0 rmnauﬁehkﬁry@t &G, Tezrahéalron 57 Zegdn g@odwlwt oyl

ester vin bor onat es scaovery

Blagin @tk - e%?é}?m 54%%?%&1 999)5&&( '—elﬁwgef ehek.ah Amin

Chérﬁts&f ss{: 2@@%1 (19fbb()1399dl=37@5rr§|7918a| J Med. Chem, 44: 2229.
ano 3-p ){ boronic CAS # - 93- O; acid
@RS DorReleibred (il HsmpR e SpeanshaehpaBoRT SEbELiOVBE

t“e?%‘%"?obﬁﬂféﬁ%ﬁ bR R e R TR e

et ahod dDitg: Cheird, @X7%087510(199Nuanrd Takygi ehald Tetrzhpdroarl eters,
corresponding halides or triflates via
43; Béfeﬁé‘éﬁgobgg

exchange with an organo |ithium
ag éirtotHier methed fcwl prépaadiibr ofcdroraric atiklg landdyoaordc acid esters is

e B RAEE Rt 0 ebu o0 B R SR Bb oL 27 B
in Wrﬁiﬂtﬁa#V&icBBetal%a'ﬂyl)hahM or teifistes ardmsactibwith behetllky%o%ybbtdhe
Such qgeqqq%o raréep |n H@{;fyg%grgc | cgttp%ﬁglamlne anc? 8alladlum (1) acetate
in dioxane.

Alternatively, utilizing other coupling methods such as Stille coupling,
compounds of formulas (13) and (14) wherein Ra, Raa, Ran, R4, and Rs are as
defined in formula (l), Rz is hydrogen, alkyl, alkoxy, halogen, cyano or thioalkoxy,
and R;is -L2-Rga-L3-Reb, Wherein L; is a bond and Rg,, L3, and Rey, are as defined
in formula (1), can be prepared from amines of formulas (10) and (11) respectively,
by treatment with organostannanes of formula (R102)3SnR1 wherein Rz is alkyl or
aryl, in the presence of a palladium source such as
tris(dibenzylidineacetone)dipalladium (CAS # 52409-22-0) or palladium diacetate,
and a ligand such as tri(2-furyl)phosphine (CAS # 5518-52-5) or triphenylarsine.
The reaction is generally performed in a solvent such as DMF at a temperature
from about 25 °C to about 150 °C. Such methods are described, for instance, in
J. K. Stille Angew. Chem. Int. Ed. 25:508(1986) and T. N. Mitchell, Synthesis,
803(1992).

While many stannanes are commercially available or described in the
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2: 4201 (2000); M D. Sindkhedkar, et al., Tetrahedron,
57:2991 (2001); W C. Black, et al., J. Med. Chem,

W@ 20021257001 1999); R L. Letsinger et al., J. AnRCT/U2907/071849
Chem Soc., 81:498-501 (1959); and F. I. Carroll et

B tpt L ROl oo tBes oy s
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out el o FRsArBa b giskinsang JCAS 4661851 SORE Aethcds diee
desl@ﬁb@d: mecinstanéd inekdigchaetnal. &Helvemblaﬂmwn Aétb)awrmqﬂ@os-
utilizin t her cougllng

0 Al
102t o 384 iy Senddtis o140 detanedbh Lok iuitar 5740 (1857)
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defi yd
forrapiRg (13) BR3¢ reRasEEl aosrcq”p‘éﬁabéq umroﬁmmpdﬁ-&?ﬁ? oRfori
exaglécge BRderttAe ggﬁdltﬁ?r’eﬁbﬂ ms F%ﬂ?é‘ di gnd FﬁaAmJﬂB Chgﬂld

are as L3h he prepare
SOQ‘ r16m6@ﬁ316@§3d?002)r mul as (10) and (11) respectively,

(R RS T Rrmifas V130 65 030 BRI R R, Ry Bt Rs are

as @efmdnn &Jro'(ulaa(lpﬁzllslUydmgmn alkyl atkoxbr alogen, cyano or
.tr s dj A I I

ekl AR Ko R PEL AR el oy
), aslsia béritd, fant\Re) is‘mainblgeﬁ-cbﬁté&u#g Eété&)aﬁy’d&)\ewrocychc ring
inkefy 16 W s BB Bt el ok Bidodep astie bisparesty Feating.
corfipaUrids 26 férmiutasy0pand A ) Eésp‘é@NéquhﬂﬁféteméWI 6& ﬁst@rch@duc
nn@fg_sgéfglgrgrfltﬂ%gbﬁsag;%bwhe&pln,u @é@%ré&%&%\/ﬂ H*@Sm ogen atom (ljn the

preaeﬁéel&%asevﬂfucheasrraat\/nc&mmeam@ssoarm £BRIG! i cbium
avai l able or described in th 7 WO 2007/ 150010

carb@@twml@am suq:h @%rbatt u%hmlm tOé‘@pB@Fr fmetaher Syl | e

S UGBy S0 STt o BB E1 ), AV
or tartartbthphosnmetme mcyon ran be candustebinsa soleentsuch as, but
notq{nﬁfé‘artg Sy\érﬁt ﬂ\?{éeér )frlﬁw L3R déf@l%'nl:&'?ﬁ'iat describe these

ar erodryl hal i

trrfrates, and
meﬂmdenwlyéfaunﬁllmtl'msfolbgwmgattHautwugvet al. ,rngewalChem. Int. Ed.

37:gp§§-?8§?@§>§ fJng W“:}j}ga%%i CAREICHN RS £5058h37158s); M.
Sugahara et al., Chem. Pharm. Bull,, 45:719-721 (1997); J. P. Wolfe et al., J. Org.
Chem., 65:1158-1174(2000); F.Y.Kwong et al., Org. Lett., 4:581-584(2002); A.
Klapars et al., J. Amer. Chem. Soc., 123:7727-7729 (2001);, B. H.Yang et al., J.
Organomet. Chem., 576:125-146 (1999); and A. Kiyomori et al., Tet. Lett.,
40:2657-2640 (1999).

Compounds of formulas (13) and (14) wherein R3, R3a, Rap, R4, and Rs are
-28-
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a pal |l adi um source |i ke Pd(Ph3P)4. Exanple of
hexa- al kyl di stannanes include, but not limted to,

wheooastoly | di st annane (CAS # 661-69-8). Such ne¢hos®07/071849

are described, for instance in Krische, et. al.
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(10Card(1 Reespechivel$ With &lebniIAMA)af fdﬁnuléswmu.a-ﬁ%s uéihg a base
sucgh asnbglp ltl]%llg'llteggﬂ,esrﬂdlu% gycig 7%%5%1\(%@@;@ asp;tolqene,@khl)@l

dmﬁthy&fcrmaﬂ@ |rhﬁétprese4'nc5%1a5ﬁélél2&{ﬁ?élnm ca@%k@&ﬁé§cﬁt or
Chem Soc., 123:7727-7729

palﬁdma'aé?taéﬁ Refgrences $ial deaeribecthess meymoi%eqmey be found

d L
4 0o gl o, o ot o7 g0

E. Targcapial.ed rArRQ" qlz@a\ SCh 123407 Z0+d ORB1 £2Q01)-- &8<umabe et
al. %P?He}{z 85 /1%%%6? 0’7%"2%9(?&@@ Reﬁa*i‘&%cbé‘ef Qr MUy

i's hydrogen, I ogen cyano
Chemi 8a¢.k 4231 1290e-1R908 (;20003: RAQlivesa %ai T\slhdrekh r41L42353s-4356

(2090887 “@%ﬁg%%nﬁod’ﬁﬁ%@?ﬁ%& “9(@%? 1o (4881 A
Aramyohehalt RigAmer. Chem. Soc., 121:4369-4378 (1999); T. Satoh et al., Bull.
Chem. Soc. Jpn., 71:2239-2246 (1998); J. F. Hartwig, Tetrahedron 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); A. Aranyos et al., J. Amer. Chem. Soc., 121:4369-4378 (1999); and E.
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% 576: 125-146 (1999). 15 Conpounds of
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Y. Latesal a,scilgfcnrmﬁ 6B: sfewnséea (@bbm Ww&md&%’ Og%r? Qhéy!
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PN hak ni catal yst such as Cul or palladium
12’%?2?2%@)1?&& ences that describe these
nmet hodol ogi es may be found in the follow ng: J.
Hartwig et al., Angew. em |nt. Ed., 37:2046-2067
(1998); K. E. Torraca ®t"®1€< J. Amer. Chem
Soc., 123: 10770-10771 (2001); S. Kuwabe et 25 al., J.
Amer. Chem Soc., 123:12202-12206 (2001); K E. Toracca
et al., J. Am Chem Soc., 122:12907-12908 (2000); R
Oivera et al., Tet. Lett., 41:4353-4356 (2000);
J.-F. Marcoux et al., J. Am Chem Soc.,
119: 10539-10540 (1997); A Aranyos et al., J. Aner.
Chem Soc., 121:4369-4378 (1999); T. Satoh et a
Bull. Chem Soc. Jpn., 71:2239-2246 (1998); J. F
Hartw g, Tetrahedron Lett., 30 38:2239-2246 (1997); M
Pal ucki et al., J. Aner. Chen1 Soc., 119:3395-3396
(1997); N Haga et al, J. Og. Chenl, 61: 735- 745
(1996); R Bates et al., J. Org. Chem, 47:4374-4376
(1982); T. Yamanoto et al., Can. J. Chem, 61:86-91
(1983); A Aranyos et al., J. Aner. Chem Soc.,
121:4369-4378 (1999); and E. -29 WO 2007/ 150010
PCT/ US2007/ 071849 Baston et al., Synth. Conmmun.,
28:2725-2730 (1998).
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Compounds of fornulas (13) and (14) wherein R3, R3a,

R3b, R4 and R5 are as defined in formula (1), R2is
whyarosgen al kyl, al koxy, hal ogen, cyano, or PCT/US2007/071849

t hi oal koxy, and Rl is L2-R6a-L3-R6b, wherein L2 is

sul fur and R6a, and L3 and R6b 5 argyas defined for a

compound of formula (1) can be pr rRe,(sLh(y heati ng

conmpounds of formula (10) and (11} rgEsgectively w,th a

compound of forrmula HSR6a-L3-R6b i PgHe presgpcel ok a

base, and with or without a netal cai@l yst such

Cul or palladiumdiacetate, in a sol y®nt suclRss

di ret hyl formam de or tolgene. Refremmpegst hat (s
de x)e these net hogl o‘i gs may Qe found in Lhe
Ng:pa. 10 Y. Li al ., J. Qrgo 6her)1,

N .

7;7-8»684?—(—2991);&. g et —aH. N Med.
1): G|Li “hgl.,%%. d,

et t DEM.178°@91 - 89484 200
001); G Y. Li et al.,

, 44:1202-1210 .

n Int. Ed., 40:15 -11)516 (2001) ; Lf)(%flJSchopf g
al o) Tetrahedron, 57: 30_69- 3074 (2CM C. Palom
et 'al., Tet. Lett., 41:1283-1286 (208, A Pefltfer
al., Tet. Lett., 42:8391-8394 (2001); W Lee eHO15
al., J. Org. Chem, 66:474-480 (2001); and A (18)
Toshimtsu et al., Het. Chem, 12:392-397 (2001).
Scheme 2 -®) WD 2007/ 150010 RgT/ US2007/071849 O QN

~-N (R) Ry X,0 1 BR D Ry BU (3) R3a R3pR R g
ZnEt 2/ CH2I F%(3) R3b X ol R3b X O O HO

3a N-41Rw a R3 DCM -R8 CI3R(E 3 / S () Hy Rs
O B, O R b} RO O HO n-Bu (16) ®4) R3a R3 o

o o 0% H - Ry Risy

o 5 (19) s Rs 21 RzB((g:wdz,or Rs (24)

—_—

DMSO

Similarly, compounds of formulas (24) and (25) wherein R3, Raa, Rap, Rsand
Rs are as defined in formula (1), Ry is hydrogen, alkyl, alkoxy, halogen, cyano, or
thioalkoxy, and Rz is —L>-Rea-L3-Reb, Wherein Lz is a bond, -N(H), -N(alkyl), -O-, or
-S-, and Re,, L3, and Rep are as defined in formula (1), can be prepared as
described in Scheme 2, from compounds of formula (15) wherein R is a lower
alkyl, X is Cl, Br, |, or triflate, using the reaction conditions that are outlined in
Scheme 1, except for substituting boronic acid or esters of formula (23) for (12)
and pinacol borane reagents of formula (23a) for (12a) for the Suzuki reactions,
and except for substituting organostannes of formula (R192)3SnR2 for (R102)3SnR4
for Stille coupling. References that describe the Suzuki reaction methodology
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(15) (R (R ZnEt21CH212 HO (18) RL RL Rt Rib \ X
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R2B(OR101)2,0or R5 (24) (9) (21) (23) DVSORL R1 0 R1

o A O e A A
referanqes qited)n e qriicle. R5 (25) Sinilarly, conpounds of
formulas (24) and (25) wherein R3, R3a, R3b, R4 and
R5 are as defined in fornula (1), Rl is hydrogen,
al kyl , al koxy, hal ogen, Selyem®3 or thioal koxy, and R2
is -L2-R6a-L3-R6b, wherein L2 is a bond, -N(H),
-N(al kyl), -0-, or 5 -S-, and R6a, L3, and R6b are as
defined in fornmula (I can be preparedxas descri bed
in Scheme 2, fronRe s of fornBipa £155 i
is a |l ower aIkyIR d, Br, I, or Rrifflate, using
the reaction condi®iydis Bhat are ouRisiggd Rn  Schene
1, xexcept for subst9fU¥i ng boronic achp @r esters of
A (23) for ( and pi nacol bagane reagents of
la (283)" for (12a) forptpeySuzuki reacti o¥sTHo
Raaand ekcept—for substituting ost an®®s of formuta>
®102) 3snR=—Fo+ (RlOZ}SSan'“W%W Stille couplint®
LR, t he SuzukiRa-€
7/150010 PCT/ U

I

Ren

methodol ogy - 31 WO 0b7/ 071849 may

béfound in the fRETOW IRy: N. Myafkéd gt 8., Chem
Rev. 95:2457(1995) itk 7 @
07 H 7
(25) @7)
X X Ry

R3b R2 R3b R2 R3b RZ
Raz Rs Raq Rs

RS 1, MsCI Ry (R) (s)
HO 2, RyRsNH RiB(ORg1)z.ar  R&

(28) ) (12)
—

o:f
Ry—B,
(12a)°

Pd, Base

(29) @1)

Compounds of formulas (32) and (33), wherein R3, R3a, Rab, Re, and Rs are
as defined in formula (1); R4 is —=L2-Rea-L3-Ren, and R is hydrogen, alkyl, alkoxy,
10  halogen, cyano, or thioalkoxy, wherein L; is a bond, -N(H), -N(alkyl), -O-, or -S-,
and Rea, L3, and Rgp are as defined in formula (1), can be prepared as described in
Scheme 3. Aldehydes of formulas of (24) and (25), prepared according to the
reaction conditions in Scheme 1 from esters of formula (1) wherein R is a lower
-32-
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references cited in the article. Scheme 3 5 XX R b

| LRR RBb R2 R3a/ RB RBa R3 X (S) (S (R (S R3b
wo200%a5meme 1 H OH3-THF R R (24) Ph3P CH3I' (21&)T/BS|2037/071849

-~ X KQ(t-Bu) X H202 (~j RO O R3b R2 R3b |

o 1 Hof A b A4
basezsuchRE, p@)not imikedto, (pBjastiung Rputpside Ro [reyideialkenesReR5NH
9 12 2) -
oo GBSy, sk g
JohR3an REd&@CheBastey, Read@miePress: NewWRrY ork, 1966, and Hopps, H. B.;
Biel, J. H. Aldrichimica Acta (1969), 2(2), 3-6. Alkenes of formulas (26) and
(27) can be converted to alcohols of formulas (28) and (29) via a reaction
sequence known as hydroboration-oxidation. Alcohols of formulas (28) and (29)
can be treated with an agent such as, but not limited to, triflate anhydride, tosyl

chloride, or mesyl chloride in the presence of a base such as, but not limited to,
potassium carbonate, to provide the corresponding triflate, tosylate, or mesylate
respectively. The resulting triflate, tosylate, or mesylate can be treated with an
amine of formula (9), optionally in the presence of a base such as, but not limited
to, potassium carbonate or sodium carbonate, to provide amines of formulas of
(30) and (31) respectively. Compounds of formulas of (30) and (31) can be
converted to amines of formulas (32) and (33) repectively using the reaction
conditions described in Scheme 1.

Scheme 4

-33-



10

(R Rg (S) " (R NHOR _N(31) Rs (29) s (33

Compounds of fornulas (32) and (33), wherein R3, R3a,
wR3W;7/15010 and RS are as defined in fornmula (1PCT/B200%071849
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-N(H), -N(al kyl), RaQ- X -S-, 3x and Rsb
are as defined in fqg a (1), par ed as
described in SchBse A4 dehydes oRs; Ras of (24)

ang, (25), prepared @pC® ding to the bAsit | on

in Rehemey | owner 32 / 150010 BH,-THF

7 UR2007/071849  al%l . Wtreat@@ With —— o
hyl t ri paedybphosphgni um i EiBde in th@ presentf: of a
Rse such as, butgnot ligited to, mgia
RQ"_But oxi de, to prow

(2P respectivel yr;Referrnce for t s Red may be
found in: Johnson ylige Chem stry, 24derm c Press:
New Yor k, 1966, and Hopps, H B.; 5 Blel, J. H

Al drichimca Acta P1989), 2(2), 3-6. Al kenes of
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t not limted to, P SI um c@Rpbonmat e or

H,e, to provide angf
(z ,,r,espect ively. Con'pouns. -
) can be 15 converte “{° ami nes of fornul AR
amnd 3) repectively uRi Ny the reaction condi fi ons
(39 )

described in Schene 1. Schem®)4 -33 WO 2007/ 150010
PCT/ US2007/071849 R R, R3b PH X Rib T X |

Similarly, compounds of formulas (42) and (43), wherein R3, R3a, Rap, Ry,
and Rs are as defined in formula (1); Rz is —L>-Rea-L3-Reb, and R, is hydrogen,
alkyl, alkoxy, halogen, cyano, or thioalkoxy, wherein L2 is a bond, -N(H), -N(alkyl),
-O-, or -S-, and Rea, L3, and Rey are as defined in formula (1), can be prepared as

Rl OF MHgsasseof (30 and
el} *formulas of (30fR&nmd™

described in Scheme 4. Esters of formula (15) wherein R is a lower alkyl, X is Br,
Cl, or |, can be converted to amines of formulas (42) and (43), using the reaction
conditions as described in Scheme 3, except for substituting boronic acid or esters
of formula (12) for (23) and pinacol borane reagents of formula (12a) for (23a) for
the Suzuki reactions, and except for substituting organostannes of formula
(R102)3SnR: for (R102)3SNR; for Stille coupling.
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R3s0-Y oRs-S-—agd R6a, L3?®and Réh are 3s d
la (1), Tafrpe prepired as pmso

RO™ "0
(1)
Ry
Rap R
Rza R3
(S) (S)
Scheme 3
R4\|}l
> Rs
e ——
——

ey
Rs (47

Compounds of formulas (46) and (47), wherein R3, R3a, Rap, R4, and Rs are
as defined in formula (1); Rz is hydrogen, alkyl, alkoxy, halogen, cyano, or
thioalkoxy; and Ry is —L2-Rga-L3-Reb, Wherein L2 is a bond, -N(H), -N(alkyl), -O-, or
-S-, and Rea, L3, and Rgy, are as defined in formula (1), can be prepared as
described in Scheme 5. Esters of formula (1) wherein R is a lower alkyl, X is Br,

Cl, or I, can be converted to alcohols of formulas (28) and (29) according Scheme
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described in Scheme 4. Esters of formula (15) wherein
Ris alower alkyl, Xis Br, d, or 1, can be

w@ewvasted to am nes of formulas (42) and (43)PCUBE2097/071849
the reaction conditi ons as descri bed in Schene 3,

3. Aft)éﬂgﬁtof ffc?&'%?éé?@h % R er'fodl WHa Y reSStdH Khohd 59‘

I haco orane reagents o
Swero ioridatiorf, byzm) agent, s(u.@laa)s btairnot fimie St VIS Ocanst dxahd |

o555 O I 1 4 AAPRE PGS o

formiIa 1Ay add (4B) OARERY AT TGI8 H3 ) aBd i4Fcah be Me@d to

s ESboboRuEE ) o ke b Bl .
deséfibed VEGhsmeFR randfoiming cobolinds ddormulag (24())anER$25)F{8

HOH (29) 0 (45) RL R3b
COW&"%O'(?@U'%‘SP'L;)&M%M R4, | -)RS E46§

Scheme 6
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R RBb R R3a R3 (R (R R4, N R5 (47) Conmpounds of

formulas (46) and (47), wherein R3, R3a, R3b, R4, and
wR200anso1ms defined in fornula (1); R2 is hydrpgens2007/071849

al kyl , al koxy, hal ogen, cyano, or 5 thioal koxy; and Rl

is -L2-R6a-L3-R6b, wherein L2 is a bond, -N(H), R,

-N(al kyl'), -0-, or -5-, anf R6a, L3, and ar el as

defined in formula (1)Rab Xprepared as e
a (1) wherein i N4 R
jj%qat 3

in Schene 5. Esters of fo
or Rz can be con

| ower al kyl, X is Br, Rg ,
§ (29) according Boh
h

al copgl s of fornulas (28

Ry MQ 2007/ 150010 P é{ 2007/ 071849 Q3. Al aphals of
for @ (285chame 4( 29)Osan be oxi dpzéd via a fleaction
agSwern oxi dation, 3y an agent & such af eyt

K NEWwW
n5t(5)l i m t'ed TG0 and oxalyl Thtoridf in the
pregénce of a base*such aRiriet hyP¥3Pne to proRge

as (44) and (45)30
of f@syulas (46) and I(%A"a
reacti on conditions deScei.
conpounds of fornulas (%
fornmulas (32) and (389 chemre 6 -36 WO 20 50010
PCT/ US2007/ 071849 R 2 R2 (3dg3b P(S) X R3b X
RsR3 RR2 X (R) 00 H (RJ (S) 3b Scheme 4 HO7-¥R3a |
R3 (38) C C 0 (48) (E - R2 DVSO RO O R3b X R3b
I

X R3b X
R3a R3
(S) (S)
Scheme 4
i?4\rlq
> Rs
—_—
—

ey
Rs (B1)

Similarly, compounds of formulas (50) and (51), wherein Rj, R3a, Rab, Rq,
and Rs are as defined in formula (1); R4 is hydrogen, alkyl, alkoxy, halogen, cyano,
or thioalkoxy; and Rz is —L2-Rea-L3-Reb, Wherein Lz is a bond, -N(H), -N(alkyl), -O-,
or -S-, and Rea, L3, and Rep are as defined in formula (1), can be prepared as
described in Scheme 6. Esters of formula (15) wherein R is a lower alkyl, X is Br,
Cl, or |, can be converted to alcohols of formulas (38) and (39) as described in
Scheme 4. Alcohols of formulas (38) and (39) can be oxidized via a reaction
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(15) RBa RB R3a _, RB3 (9. (R (S) (R HOH (39 O
(49) R2 R3b 1l L XR3a R3 (S) (S) Schene 4 R4, N RS
w@2@y/15820 R3b X R3a R3 (R) ' (R R4, N R5 (5RQT/US2007/071849

Simlarly, compounds of fornulas (50) and (51),
kndMiﬁé@SWeﬁQox:&iﬁ‘m Wan aBént s@é}daBEbLﬁFISt Iﬁﬁltéﬁeﬂ‘o' ¢ 3nd

fornul a ogen,

oxals) shride & bi P@Hldéaﬁlwes o g 1) a8, 1Py
Ald é%'d? féf?ndlé% @85’9 &49&?&%;0@&@%& H} %ralngs of fc?m?:[as (50)
and((5y1) r@@necbéelwl@m the resctitestonditions desitiediie Seheifistéer s

vafor gl HISEELAN B 508 Y EoBblfhasffines 2

aHQG%” and (39) as described in Schene 4. Al cohols of
formulas (38) and (39) can be oxidized via a reaction
-37 WD 2007/ 150010 PCT/ US2007/071849 known as Swern
oxi dation, by an agent, Seherheds, but not [imted to,
DMSO and oxalyl chloride to provide al dehydes of
formulas (48) and (49) respectively. Al dehydes of
formul as (48) and (49) can be converted to am nes of
formulas (50) and (51), respectively, using the
reaction conditions described in Schene 4 5
transform ng conpounds of formulas (38) and (39) to
compounds of fornulas (42) and (43).
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Scheme 7 -38 WD 2007/ 150010 PCT/ US2007/071849 X X
R3b R2 R3b RR 10 R3a R3 R3a R3 Pd, DMF ~Ej Y (52)
wWRDD15001) X X R3b R2 R3b R2 Ph3P 0~ O R3a RECT/BSm0ORB71849

(E) CHO heat (53) ROO (1)

R Ri

io R3b X R3b |

Nz~ Y R3 a R3 R3a R3 Pd, DWF Y ROO (54) (35) RL Rl

OR3b L X Ph3P R3b X t 9R3aR3 R3aR§th~) %—D
h t 5 & ~ 3 2
ea (R53b) %2 /\fo(
Ra
Y

>~ Ria R3
Rag Pd, DMF L
RO™ "0
2) (™)
X
X Rap R>
Rab Ro Phspé\n’o\/
R3a R3 > (E)/
CHO heat
(53) RO 0O
(1)
R4
R X
R4 /\nxo\/ 3
Rab Y 0 Ra; Rs
> (€)
Rsg Ry Pd, DMF Z
Y RO™O
(54) (15)
N R N X
Rap X Phap? N O %
© - RSa R3
Raa R3 o (E)
CHO heat ~
(55) ROO

(15)

Esters of formula (1) wherein X is |, Br or Cl or hydroxy; R is a lower alkyl;

Ra, R3a, and Rgp are as defined in formula (1); and Rz is hydrogen, alkyl, alkoxy,

halogen, cyano, or thioalkoxy; can be purchased or prepared as described in

Scheme 7. Halides of formula (52), wherein Y is |, Br, or triflate (prepared by the

treatment of phenols with triflate anhydride), can be treated with ethyl acrylate in
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(15) Esters of formula (1) wherein Xis |, Br or C

or hydroxy; Ris a |lower alkyl; R3, R3a, and R3b are
w@sgoodasioned in formula (1); and R2 i s hydr ogenPCHUKR2007/071849

al koxy, 5 hal ogen, cyano, or thioal koxy; can be
thepresdrwead agpallpdiepesadcasuctessr i bed in Scherre 7

aicfBytiiFipRepy Bhdip e Eefs asSer-03me1 s i ¢ 1
tris{dibérizylidineadeyshie)dipalladnan (DASH S40Bd2Mp 2)0 ﬁoi&ﬁlum dlaCﬁtate

NTHERRSE AT Feh LGl s

hebphiHe? PP 56I( &Mt I pal
v AR L s T

(1 )( CAS # 52409-22-0) or palladium di acet at e, and a

i %@nﬁ%r} @§teF§hbt(f3 rﬁMfa)(ll))&'lﬁ%OBr’ ({dqsﬁu%c‘%h s%i)%ﬁﬁég&

or triphen osphinas i h a 50|
benealdehydes t)(vform@leu(aé) vt theolittig seamouh.onhmh & wéllL)(nown to

thop SENEI 8 et of Sradtic sline i B Beties FR et BeBE)

methq_gswem beyfaueddn trmrfp:Jaw-ngis ils el ICI#err?iwhé B?"émﬁigs

12 T od kb 3T GBS ATEE LPbuad 08 T e

5034&“983&0/1 ng: S. Li et al., Chenische Ber: cht '(Ie'etrahedron
L2 100 R by B ol

loweoalikyl, R,(RE) andRELird a>.4. de$méd urﬁbnﬁﬁla@i) 8hd h%(%f I’%fe%é?m s

and
alkﬁ wk%yarh@?)’gex.aqy@ng or, tglmy@?(y,g@ﬁ beaélg‘clg;q@ﬂ orI pggp@qu as

dedtAbed fnsceme®, or thioal koxy; can be purchased or
prepared as described in Schene 7. The conpounds and

i nt raungs gndimermedjatgs iobthennyerfionirsay be isdladed and
purméﬁitfg' rRéknBYs Well Iﬂﬂg\ﬁ W& iHosk %El’)f(\@d rf’th%rbﬁ’f ﬁé* l:?grathgflg he

or gani c synt esi s. Ven
Exaraplre @t c¢rayﬁnn@¢al meth@daafndlsplatlng wnd @uuf;mgnmdpomm!s caf

mcl'uaﬁ tﬂﬂ%re RY n%[egiutgﬁ&géhgﬁq?%pﬁy %%deﬁ”t{%hgﬂrggﬁ%}f ag Fllll?% a
geldaluming, ior elﬂca\deﬁvaatkq'wah Iaﬂ«ytsnlgm@gmpsbtyy recrystalllzatlon at

nigh SF o teMrelrdfite G 8h onlipdHl et e MBI P aivAled dhrhon hin-

|ayémomaivgf&mtypdlsmlﬁmbn adVéﬂiddsl ;ﬁéQ@fﬂe@tsuBﬁthhﬁb’rﬁunder vacuum,
on under, vacuyum and trituration,

ancg{gl E@f Iséﬁé%ST:%t;enaftﬁg inslangce ih"Vogghsd exthogk of Beastica){Organic
Chéthrtry, G e@?EIQ@(HQBQ?Fb ﬁi's§tlrlé{nnaf§t’6 ﬁﬂh} bl‘Pd‘Té%ﬂélf))pub
Lonb maauégler?tlsf’ ic &i_?gcr:]t?mgarl Essex CM?O 2JI£Z]I Engla(;nde

The compounds of the invention have at least one basic nitrogen whereby
a desired salt of the compound can be formed by treatment of the compound with
an acid. Examples of acids suitable for the reaction include, but are not limited to
tartaric acid, lactic acid, succinic acid, as well as mandelic, atrolactic,
methanesulfonic, ethanesulfonic, toluenesulfonic, naphthalenesulfonic,
benzensulfonic, carbonic, fumaric, maleic, gluconic, acetic, propionic, salicylic,

hydrochloric, hydrobromic, phosphoric, sulfuric, citric, or hydroxybutyric acid,
-40-
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Longman Scientific & Technical, Essex CM20 2JE,

Engl and. The conpounds of the invention have at | east
wop®7hs®ic nitrogen whereby a desired salt ofPE€TES2007/071849

conmpound can be fornmed by treatnent of the conpound

captidtsulfohid eidlic, FreHiRicefic, s Qﬁl'cdglu?a‘l‘l‘nlﬁ a%c?thégk?t he

reaction |nclude but are ot ITmted t artaric
acid, lactic acid, succinic acid, as well as mandeli c,

@gbghéﬁébﬂpe%ﬁaﬁsm fonic, ethanesulfonic,
hthalenesulfonlc benzensul f oni c,

c arﬁmnwntm:ﬂso m‘ovmﬂas ®harmageuticalicompositibhs comprising a

AR08 el ot AR P

a pha(maABuﬂCmW/abBé;ﬁlaﬂleRﬁTnidﬂSZth@HoﬁVprman compliss sompoumds, of

theBysson Fee @ Scfner e it ViR Bmmpegcall”

acqeptableieampdsammmmeaéutﬁ:énmﬁpdsnwh% déﬂrﬂéffoﬁrhaﬁte% fer oral
eraPeutlc F‘r?¥<l,‘eff ctlve anount of a conpound

adryieyaf Wdifora. |f8fmaxpﬂtﬁfa'avﬁ¢$&nﬂd@mep@é| ly

admmmt.abl e carrier. The conpositions conprise
conpounds .of the invention fornul ated toget her with
one' 5 teffBr RharBircewiGaly preantelie geiriesl, by used befsimisneans a

norf-fxid, ﬁfe?t solif esé?ﬁﬁasfd'ia‘b? gérl{"e fllerc aRe) éric%E&rﬂﬁgﬁboFﬁ%fenal or

formil ated for oral nistration in
formulation auxilianiobany kype. iSgmeexasmples of materials which@an serve as

phﬁﬁ@c@blﬁaﬂ?&b%ﬁa 3@ %aFr%w%re@@%@ﬁﬁﬂtdsclg{:tjgé?@ﬁfo%%%w

carrier use ns a  non-
Suasese; @tal’@'@ﬂ su';blasct:oom stargjuant! pothioestarcti tellaidse and its

cerfRSASHICH 4 YoolTH SotBiex Ryl i) &Ry lopa Fnd cBluose
acedate; ptivaderad eragamith,ynalcwtmbtaa: coatsoa Bmseraa"rﬁ suppasifory .
t starches  sug
waSl g1 Rt G5 . TeS of 2afioher lissSemanl. pive ol
cord@nnanatsoyasarsom lgly@elss SGtHEp Ry Ieds RO Wstet & 'sListh 88 Bthy
th [ 1 ul ose and | lul ose acetate; powdered
°'e?§ea%'§c%iﬁ¥' faurgie; agar, ‘ybhile g1ing agests suchrymagiesiwh hydepxide and
alufisupe Bydrekide; é\@?ﬁﬁ:sam@' fyPodetCiedwalee: qgé'tbnf&' éailne, Rln%er s
cot t onseed o | ower oil, sesane oil, olive

solgtipn, ety a ﬁﬁfdplséﬂﬁb@mpaate bujfey selutions; @swell asr etper raretoxic
corﬁbéﬂb% lubREAMRE §uéHJ§§f‘ s@tﬂurﬁtlé\y | sififafd &?& ﬁa@ﬂgsﬁrtnrgféarate as

aurate agar ering nts such as magnes
weh9ap@lﬁrla@agems r@lmngmengsdpgatirmeagemt@smeetmgiﬂavormg

f

s YA o b8 ) i RRLG ol 4 b rosent e
compositiany asqordu;\g\xe the jadgmehtemf anerskillexiit thecantpbformliations.

[ u C |umI sul.f at e ndma

ot el By Ford8Ssitifs o ¥ B b6 PR 2o g 8Red 1
huagesiasd otheatriangmalg @ndlly, rextally! paren@ralfy, mitracistegnally,
intravaginally, intraperitoneally, topically (as by powders, ointments or drops),
bucally or as an oral or nasal spray. The term “parenterally”, as used herein,
refers to modes of administration which include intravenous, intramuscular,
intraperitoneal, intrasternal, subcutaneous, intraarticular injection and infusion.

Pharmaceutical compositions for parenteral injection comprise
-41-
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25 and perfum ng agents, preservatives and
anti oxi dants can al so be present in the conposition,

wa@ewonsiong to the judgnent of one skilled in tPEr/E§1000671849

formul ati ons. The pharmaceutical conpositions of this

phérﬁié@é&tic%ﬂy Q&Eéﬂ%lé‘gf@nm S4B of ﬁoﬁ%&?@&s%ﬁﬁntu%?er

manmal s orally, rectally, parenter
dispeipions; ispeRsiPNs or emulsions agld siarily POWﬁ@ﬁSe{pleliecomtéuiidnynto

steﬁl‘éﬁhj@@tbbbé dofiitioR¥ oP @ @Fs?bnso'ﬂlﬁ%@ﬁssofcg ﬁﬁlglt%ﬂ.leoug’gnd

bucal [y or as an oral or nasa
nongguieews earsersy diluegnds, @Qb@nw@re«emclesehdude waterpethandlf polyols

eSS E5 S SRR g v mixrs

theeadf); vegatable vjls i(suchaesrdlive wil hand injextdbi® or@mtb ¢91érssueh as
C sjtionsfor re I nj ectjon
e edIB G S8, FiBRS sttt ks B&LBY Ph Preirghiostion may
be piaintamed, for mezdlmpie,aw:mpttsblaé adoatihg Sucia€ReRhiAl by the
ueous sol ut i spersjions, suspensions or
mallfEg ot heriGallred PR sidean 6 Grse cbenars ps, oM Byt
usesdsfes"mfaetanfg ectabl e sol utions or dispersions. Exanples

i tabl e agueous and nonaqueous carriers,
qi 15 SomoeRUant Sy BRAaNA ddENs Guchas vesasvalieol

agdiﬂ% wadttndPaddt® %tﬁé\ﬁ/lf@j AGets, a%'dfﬁew h§ B?el%y Pbvention of

\écerol and the i and suit
theﬁ? P8t m'cr%rge@lamww lp% Y ETE bmgammw@tmapgenahand

antfich b, F SR Sie oar8bens: SEiBrctitaridh, Mlenf|, S8ic plh and
thedisep8<snay ajpo hadesinablento inckidadsbtoriio agemamlr examplet bagars,
sod@'ﬁ cﬂ onr@e %ﬂattﬁ@ﬁi(es Lfgﬂalq?ugeh %Bk&%h Rg%g a@‘gctggfa' ntenance

equi red Size
pharmpemtmabfm;m maudb@prddget alooul by th)é uselbf agdragtislayihgese

| t h
ab SRR b R R lE Rt R AR AN O i1 o1 7 g
ag elmseme?:raéestl i pedeFitt Prorgreythe. k;eff@bﬁdf@ﬂﬂggglt & oftdrdesirable
on o Ccr ni sNs e ensure varl ous
to sy atormlan ol ee ey AagulanRaNs Or 'rft@r%%!ﬁswuect'on
Thig Na%tt%ﬁéccoﬁiﬁh@lﬁéd)b* fHeQlse diRARAd s&%hsuen%@ clstahiig oFS

like. |t ma so be desirable to include isotonic

ama AU mateyial Marpﬁpéwawgﬁw'my S-BH? '[?l‘ﬁ ehaksorptionsefdhe deaig
theh 'd%Sencﬁ &Bd?ﬂ&ﬁ%t@@ﬁdiééﬂlut% mlcﬁ he tdrH %%Qb@n%upon crystal

pharmaceutical form may brought a use

S'Z%age%p@swlwpm A!i@@ahmly &elawed@b@mﬂpn of aglagentenalty
[ .
aorTRSCE A s apriched bl oRRARIE T Shapbbifl MR grl8 n
an gihvehicle] ow t he absorption of the drug fr om
on. .

ZcnnsAgeHs, if souflon BIMBHNGE pohBiids, oy dlgin Sibehing
ag&rﬂgl,id)raé)damme athoxyateq lsosteanp aizohals, mlydixypdwlenwécebltol and
sorg? gs'tlenlst, Xlicrggr(?lstaﬁne cerlulgges %rltprﬁnlngr% nqetathygromdegbentonlte
agar-agar, tragacanth, and mixtures thereof.

If desired, and for more effective distribution, the compounds of the

invention can be incorporated into slow-release or targeted-delivery systems such

as polymer matrices, liposomes, and microspheres. They may be sterilized, for
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then depends upon its rate of dissolution which, in
turn, may depend upon crystal size and crystalline

w0 ooomi1s08d er nat i vel y, del ayed absorption of a PCT/US2007/071849
parenterally 25 adm nistered drug formis acconplished

exéh’{plé“ Wrﬂtﬁdﬁﬂhﬂfugﬁ‘ésmgﬁd‘%ééﬂﬁgq?'tHrgori lﬂ/ in@Qrtp%Htion of

vehi cl Suspensions, In a
stegilizifshagants indhe foranefsterile solitbermpesitiongewhich may be dissolved

in s?é?ffé"g))?;’/eét EP@’%&@%&S%I@W I¥|m@c{)&|ﬂ grﬁhfeég at?lg before use.

mi dmsenapbt dﬂﬂOl fasmsedre magieeby fatraing mmmaeat:adrgmhted imtitrices of

R0y OB ARE e AORE e B0 i Booona

upahi the ratinuofi drag ta hdymemamu thesnat@retdfehe pantieolar pOIym@ﬂ be
rated i,nto sl owrel ease, or t et very
emb5P8 ME BIEAr bllg T BreRaht he coricaled. [kt e olhic
buomgraaatp@ po@merghﬁwdmpwmmwerw arﬁﬁpolf/@hhydr?de\ép Depot
Pﬂ%g% 50 PCT/ US2007/ 071849 exargp filtration
injeg 'éﬁ“ﬁ'a Qs &SP 3T RieRAmRdRy ¢ntrapel gothetsiyug in liposomes or
m.crmlaehQWhm #& cofipalibleiviihhdydmBLéss.i n the form of
S'rhlle solid conp05|t|ons which may be dissolved in

e igjegfable foppulations eamke stefilized, @rueafpe@lea by ditraignum
thrdd@i@béﬁtéﬁél-r&ﬁfn@{geﬂlfé? ®r by Hﬂoﬁftfré‘tg'lgestgﬁ%egé%ﬂ@ gﬁ!\ﬁ form

y ormng mcroencapsu matric

of s(gqarug solid enrerRsiffang aieh gan herdissolved br dispersed in sterile water
or &ﬁéryétéﬁéhrggﬁglﬁéwamgﬁﬁﬁr iofof¥adi ng  upon the ratio

drug t ol ymer an e naturée of the particul ar
pollgigetablernrepyrations, ffier examplefstatilemjectiie squeaus dre

. bl '
clofAbS bt 5, B oo R FARRb B0 R L
suiiableatispev$ing bﬁwe’glngtagents aridssuspenrding a'antsd The sterllle.

t i, PQSOE m cr oenul si ons
e el PRpRB Y dife. bf S8 B in e saliidh R SPpae b o
em?lgﬁmm ta_tnont‘cs(tlcﬁ @Brdﬁﬁeréll}ead:dtept’atﬂh diuvtnt exmrf& slutbu asa .

N n rou erial-retainin ilter or
solytiongh dot BoieRgriet dimpra FiRoegiRbis Yainqerans solverp that may
be emprdybc afWitbr CRINGESS $dIGLH, WIS P ahd isdishié s&&@hV&ﬂ’orﬁfe

sed in sterile water or other steril

SO'Wfﬂ"ejE' APAoResielf fxggoils @F%PO'%V@nU@,%allyﬂnnlﬁ}’%t@%@ iselvent or
suspeAding M. FBpfh.semaeé@an%shg 'f&?d Bil egﬁ 391?%‘3@%%3. ’

eagl nous suspensi ons ormul at e
including wynwﬁmoalpt omélmygenm tlabndnthn,sfpey etidg sueh aeoteithg

acu@g?&éﬂﬂ%égﬁﬁfﬁbﬂ% g.Ihe sterile injectable

ration serllelnjectable sol uti on,
sus‘géldsiogage)formerfqn @abadminisiratiom inchide, capaules; tableld, pills,

oSS B Enfit s Lbgile B 6% 81 PRt
thesmiention & mixat withyat 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
such as carboxymethyicellulose, alginates, gelatin, polyvinylpyrrolidinone,
sucrose, and acacia; ¢) humectants such as glycerol; d) disintegrating agents

such as agar-agar, calcium carbonate, potato or tapioca starch, alginic acid,
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be enpl oyed are water, Ringer's solution, U S. P. and
i sotoni ¢ sodiumchloride solution. In addition,

war@ritbmwio fi xed oils are conventional |y enpl oyRdI/aS20a7/071849

sol vent or suspending nedium For this purpose any
cerlairasmba‘tess@dd@bbluﬁﬁcarbenﬁé‘pé)cscmﬂlonlret“dr&iﬁlg %@eﬁh’srgubﬁ‘tabc

d dd f d
pardne) abeorplch ki lerniors suth £ aaIB B AAMANGR compouncs: o

wetting agémblsach aSebiyrale6isa @ad igh/ceFol f’rﬂino@fe%'rate h) absorbents
sucSdm ni tratlon i ncl ude capsules, tablets, pills

n and heplonite clay. arrthl) B-l?é'ﬁa%‘élspeh aéé%lgeca‘kawnssteasﬁ@
maghesiith S1dPABOMIRD Methyid ?lgc\,’cﬁf‘téoﬁfhrﬁ R sEHaty 4iy at

east one I nert pharneaceut y accefso 'e carrier

mixdyres theseefo dn the easeraf capiesiitabietsianthpillso thehdesagadormmay
a|s@2;0,{\g,l,ge65,§fr %ggﬁ{éder s such 30 as starches, |actose,
g ucgs

sucr ose, manni tol, and salicylic aC|d b)
bi rfpdid §orrmeinoasoﬁ:asbnbay Weh’ga)celbb nbbcmeployecgamﬁdtees in soft

and il oBR ol ey kil LIRS miy Sl BF well 20 T ™

molagelat wenght;pd:iyetﬂylagaglwgtsr cal ci um carbonate, potato

DT RReshE BpSadt s B nlkts, difgdss, passulGs, . and grandles
canclss prepaied; with ceatings | tiaﬁﬂ sheﬂsaétldmr&te?ﬁ@ﬁd éoeﬁhgb afd other
or | ONn ccel er rs SucC
codjs el R i BR HraBerRs R e gt They s epdoaaln

condin ©phdityird] s5Med afd Bard b6 Bef arﬂbﬁﬁﬁisﬁfbh%& th8y release the
absorbents such as kaolin and bentonite cla nd i)

activg ingregiantés) Qb or grafefeptiallyainca certain part &f the leqﬁagaiéEﬁcum
a délg o ﬁ\ta?mels oémn;neé ts%%t&a%&%ghy E2h Be wsefll fnd %WHQI

m xt ures her eo e case O
rel@épwlf@sactwabgéﬂtscamdclpde pelymerie substag@ea‘ anchwaxss. al so

COMHrhy &ltpiﬁfsffgﬂeE%l 8P &Yial aﬁﬁ.ﬁ.& déi;lb;ﬁ%ﬁ;h@é@% fsgft

sumndntdmasdrdﬁlch Caa'dbg prepared byapmuﬂ@memm;g)umsmﬂm inventidnk

w1 o S R b B 598
suppapfmryw whith are sotid a@amudmser?paatdne bD{ kpuid adbduyt h
coa enteric coa

tempgaRthiRcand BPretaiegnsi Fiife rebiuRar yasoal Fouy g ERSS I

act@eélcompa@kd.may optionally contain opacifying agents
and .can al so be of a conposition that they rel ease the

15 LHQyid dasagefiorns &rqrahadministratign ipelude pBatmageujicallyn a
acceptdbid é‘rnQ@fdnsoﬁudré@nhlgfo%téd\ﬁlonErﬁ%‘pehé‘ion@ %Weﬁ@ eluxurs.

manner. Exanpl es of materials whi can be usefu
In agditiop; tgéhe adtiveompoundsdhe iguid @Oﬁmfm’ mﬁmam@nﬁ@e mert

GBRlCFy 858 B FE LS oo BRP Sl 2 g savents,
solubilizing agents and emulsifiers such as ethyl alcohol, |sopropyl alcohol, ethyl
carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-
butylene glycol, dimethylformamide, oils (in particular, cottonseed, groundnut,
corn, germ, olive, castor, and sesame oils), glycerol, tetrahydrofurfuryl alcohol,
polyethylene glycols and fatty acid esters of sorbitan, and mixtures thereof.

Besides inert diluents, the oral compositions can also include adjuvants
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suppositories which can be prepared by m xing the
conpounds of this invention 20 with suitable

WORW7i15001@ at i ng carriers such as cocoa butter,PCT/US2007/071849

pol yet hyl ene glycol or a suppository wax which are

suo’ﬁcﬁs' WetBihg 896MS r@mﬁlgiﬁﬁ%aﬁd‘ GG ﬂaﬁhlﬂqﬁﬁn?s Unelihing,

rrperature and t re ne rect um or
flavpggg rafd FLQ!(H"!'S}Q ggentse| ease t he act i ve conpound.

Li d
plﬁg?arra eut cal pri% I é@@%’?{d%he erru ?r%ﬁéﬁ 8f'a 'ccr}r%pgur?d of
thlsnmr,ertblenumduldmelntMtsupastes ﬁﬂaasmeImnns.sgelsa);roumrsalsdlutuons,

t co
sprfiys, firlfants bPpdtphd<. | RBebfod (indiidd G LSS TRBRRAR s ddivived
undeo lstamhtd gonntﬁmdnswnthtdwpharrﬁageu%lla&ccéplablemmér%md\mt,ler
ol ubi in
necled Repinbes SEhitiers aRil be aspd” AU formulation, ear
drops i‘eyle ointATEnE) ?b@de%té‘ndl stﬂlﬁl&inléfaﬁe lah@%%\ieﬁlg@thcﬁlsebﬁéng
en ene co u
W'*@P%?CO"&.OE@{%%VPBW@% de, gl I)/s (in particul a?/
COt‘TtHértﬁﬁﬂféntQ rp%Hfé@”él‘bams%rbe@r%%g]coﬁiaW fn a&@ﬁéﬁ’f ahand

sesame oi l é cerol, tetrahydrofurfur
actiyg (CORPRYNEA thgﬁ lymt@naﬂ@m‘abaw veaetableéat@r Qllsoflvaxes

parﬁﬁihg' dtareh, @?1513 g\t Hélﬁﬁoéerﬁérﬁ/gflves'?’gﬁfygﬁlén%r%b?co IS, silicones,

| uent s, ositions ¢
befﬁ@!}'@?aﬁh@C acnd4tamwmw 0%0e.1w rMRinreshedssf071849 such

o T nd RS eaf BN El, W AR A ogHa R ERBLUR L8R
invéndionslattoset talw, sdlblcacldl; atmnsnhﬂmmbraxdm palsiunasilicateoiind
nt nents,

t | ud )
oG RR. o Hl A 5B A i
contanhahstbnmrppropgﬂawhesucrﬁzﬁlelslbitwdoslwmwgfboﬂﬁ t he .
t er sterile conditjons wi a
o s kel 2 e nigtiogiaey @t Beiacknglied i he feue
liposomesr Walis Keswoin thtufaherﬁos@ﬁwdégate leenérMly Uéﬁ%{d frortn
m ¢ formulation, ear.  drops e oi nt nents,
Ph%%&? Ry %fdm sihslarices. HP%%P'B%@'@H%T@%BY APnge PhHEUIt-
lanﬁlémy’(’dré@@ ligGie F&W&ils iﬂHt%ré H’%E@r%b@'ih a&Qngthme&.Gﬁﬁt

stes, creans and K contaln, In tronto

ﬂofhf@mcv ehysinlegically aﬂceplﬁb? and matabelizabimiinid capahle of formmg

| t
o8A8% Ay i, P14 eodEpostN 5o Bif ey conan,
in aginy:@mt@, thes¢0"ﬂ%tﬁ@§ of thﬁenmmlonestabﬁtzdzrscpresawaﬂvest ahd the

a | s .and
e hesl B s o 1 EBod Rl SRR o
phasphatidylcholimesefieditbins) Umd separatelyl ar togetherci ¢ aci d,

al ymi roxi de caIC|umS|I|catsand

o R POE DR B Simes o BBl e 58 tep Pt
Presdolt, tHdo,fdethpds in Cell Biology, Volume XIV, Academlc Press, New York,
N. Y., (1976), p 33 et seq.

Dosage forms for topical administration of a compound of this invention

include powders, sprays, ointments and inhalants. The active compound is mixed
under sterile conditions with a pharmaceutically acceptable carrier and any

needed preservatives, buffers or propellants, which can be required. Opthalmic
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contain customary propellants such as

chl or of | uor ohydr ocar bons. Conpounds of the invention
woren7as@o be admi nistered in the formof |i poBONES2007671849

is known in the art, |iposones are generally derived
formbIRATbRS) SYELHR & R
or posomseg 2 eﬁ‘\‘é'ni mgg thrs rfégirc]ir(}‘_%'iué’rohg F‘%E&Qﬁhﬁeﬁ‘@&as being
wﬂhlpdh%@@qpq of dlis dnvenjien. aAguemhqwdecammmmcconmmmg

G ysi ol ogical ly

co'ggceptaflrﬁgéjg'géd‘ﬁt}ret a%o %?%ﬁl ‘p‘*?’g capabl e of form ng

| i pﬁmmpmswéthﬁsnedentﬁnesantmmw mcblnmtmnntofons in

o RS S5 S Al & B B o oo
organiesaeidsatThegsrm ambrh'iaeeﬁlii:ally kecepldise paktd, @stepsl ahd Biges”,

as QhELelEin bt Qoo ™F bl il 500 B8eUBpaALe amesions.

estersgaridamided/of bordpolrmisiaIfommulp 05 aRRH 276 SwikHiR e ddbpkhit
Prescott, Ed Met hods |n Cel |

|
ol edEst iute, SRbIEoR s NCopas St a6, of Pmaps.

and (bWée aninfalSkitRdutifMdue S6kidS ﬁﬂl@tlérﬁ”dﬁ'érdl@l‘esbﬁﬁéé’ @nd the like,
adm ni stratiqon of a conmpound o hi s 71 nvent

are; GRENTRRSYrRiRainsa ragspagale bér‘ﬁf!tff@ht"%t“h@@dlaﬁﬁ affaettvg forTtheir
inteteled\(@econpound is mxed under sterile conditions
with a pharmaceutical |y acceptable carrier and any
neeU&)‘eb'ﬂ eBRar@ceytically Boceniatie salt'efare to those salisiwbich are,

RS s T B A it i o

tisgygs9E humansiard lawer aninals witboutt Lmqubamecit)asmtwon,gallerglc

ool B 06288 o e YL L PRUBUR L B o

PhMMeahmllyancmpblatsaﬂs aFé‘welemmmumdae@rt tThe sameeahiben

ro b 7 Bk Vol 8ot g HRATRSE A bbb o

mvemtmngamepamtely by gedting @drd&basmﬁnétﬁfmlth a suitable organic
.pharmaceutically acceptable salts, esters and

amgm des" as used herein, refer to carboxylate salts,

am R@réﬁrﬂatﬁ/écbdid aadieén §8lts irvLAE, EHdt 8RSnot A%teRAS a@@@te
anm des,_of conmpounds of fornula (1) which are, wth

adipgle. algingte. &r‘fat%ﬁﬁa"%@dbmoaf%@Qﬁ%@ﬂesu&fmatabtwéulfase use
butiyfate; %ﬁﬂ)‘hbré&bt&nﬁﬂ}ﬁ)ridlﬁ:ﬁﬁfes d@fuc’&ﬁ?i‘rénﬁlg& ?Hg a;}r[%‘f\é”

ani mal s w t hout und uetOXICIty ergqgic
hem@%@ﬁe@eptmt@ Hhexaneate, fumaéatéoh!‘d!ﬂ@i!lﬂlati% hmdtdbr@mlde

abl ve for
B8R GoREDEEA e (Raondlf LRSI
meﬁmgpwlmma@e S\mqmated@laphmelenbe@&maw ogalate, qnlarrmaes,

c I
pet?ﬂgr%@uEg?sﬁﬁat%bﬁ%ﬂeﬁyiwﬁ@ﬁdﬁ%ﬁﬁ%r&% plk/glggér%%plonaqe succmate
tartrate, thiocyanate, phosphate, glutamate, bicarbonate, p-toluenesulfonate and
undecanoate. Preferred salts of the compounds of the invention are the tartrate
and hydrochloride salts.

Examples of acids which can be employed to form pharmaceutically
acceptable acid addition salts include such inorganic acids as hydrochloric acid,

hydrobromic acid, sulphuric acid and phosphoric acid and such organic acids as
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15 tissues of humans and | ower animals w thout undue
toxicity, irritation, allergic response, and the

wo pdog/15@mnd are commensurate with a reasonabl e PCT/US2007/071849
benefittrisk ratio. Pharmaceutically acceptable salts

oxa%%cWBeHal avA, 4 Hﬁ’k‘en&‘iﬁ'}tlso cSRld s can be prepared

In sit |ngt t|on and purification of
t h@&ﬁﬂﬁﬁﬁmsabtﬁ cande praparatiinsitwduriepthedinal igolation and

o3G5 B RO, A0 B by SR Bl

molety with 8 sntﬁable base edch as thedtyaraxide, zdrbjomate obigarbahate of a

o 7 S HE rgl418 G AR ) S0y

seoongdanycm ttextiary aphipe e Phph'osqﬂmtﬁly ad&emaSleJ alisanclude, but are

noa hexanoat e rate, drochl ori de,
"°t|‘1'§7ﬁ‘.e§ oot s bgss %?'5?'6 "ﬁaés 023'h9' RERIS YDAR e
Ilthl(mﬁebdiumpb@ksmhﬁ@bl@m niEdrieaiuen, andRfilamesisdI_Nahethe
at.e, napht hal enesul f onat e, oxal at e, parmat e,

"kep% ‘? napYe QHQP:!;" Iy Amimonya gRe 3M1iRe sptionsapeudipg @mmenium,
tetram\éﬂiyﬁatn@noﬁhﬁpta&%&r%»larﬁhh%ﬁiuﬂﬁtn%thylsﬁﬁﬂé %Lrﬁethylamme

t hi ocyanat e osphate, glutamate, bicar
tf'"\ﬁlhvam'@ﬁe%'eﬂw ipe. %@ylamm@mmml@e anddhe suehiasaOther

rep@sehﬁﬁvégg%ﬂ%m@fs %@fﬁlf rﬂQtn%{gf ﬁé%g o@ﬁornastaﬁs 30

and e sa acl I'chcan
inclgde éWMQWd@ml@e f&bhanqdﬁmmna@ethanobtﬂnye. piperiEiteglane aci d
Ppﬁ'gg Li on salts include such inorganic acids as _
rochloric acid, hydrobromc acid, sulphuric acid
andhlgh dlsgp basic mtmged—cantdurﬁm@groupg aan beayuiaterniasd with s\IEh

sod 4 A A RO S Rich e T

brosédessanrioditdes; tialkylsaifates satt ds dinidthg, dlbﬁhyf ld’tﬂ.ltyl and diamyl
ound

f f
sultfi o Sl B budn SSUea uSiey PR aHI and sieeni Ghingdes.
bromidest shdibditles @Mbk@hﬁeﬂudb@%@cfﬁ% Beu@zﬁ/l bhe phé!r‘i’étﬁ?ﬂ'ﬂi'&mdes
onate of a har maceuti ca

b b
anchei5t At HEOlkpoluBBICE S Rpersine BreEpAR A Dero obla

Pr i TR tésm Wﬁ@@éﬁt&aw a&&rpié@é L‘st@m 88 used herein, refers to
Phar maceuti cal x acce l'e salts include, butf
e Hive

estergiof comppurds f t wb@ @ydwlsmeuawwomdangude those
thagﬂ)ljéék HBEn ‘?é'édnlp ﬁ’l“ﬂeal]\l.fméﬁI 680D lehvd t'%%erﬁ%%htﬂappd or g salt

tassium ca gnesi'um and al'unm num
therepé Exarrples @ﬁgharmacentlﬁallq@acwtableynmuxm estenscbf 416 ne

I t no

i S LA OB R, | TR LR WihElan o
to-&i.falhysltels;dramerm'efarredet&sjéramf thes, coinpndmbamdrmula (1) may be

lL.am ne and the .su resentatlve
prefpigt B8 oniEnbre mRhonE P3F i, Sichstes may be
appetided ooto hyaihb)@y groups by reaction of the compound that contains the
hydroxy group with acid and an alkylcarboxylic acid such as acetic acid, or with
acid and an arylcarboxylic acid such as benzoic acid. In the case of compounds
containing carboxylic acid groups, the pharmaceutically acceptable esters are
prepared from compounds containing the carboxylic acid groups by reaction of the

compound with base such as triethylamine and an alkyl halide, alkyi trifilate, for
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i ncl ude et hyl enedi am ne, ethanol am ne, diethanol am ne,
pi peri di ne, and piperazine. 15 Also, the basic

WORE0r08®Nne cont ai ni ng groups can be quat er ni zedP@i/UK2007/071849

such agents as | ower alkyl halldes such as net hyl,

exaﬁ{oﬁw (C»{ith ) l??ﬁodld?@.'”genli’)%ig1 bUdlcfehE %hloa?&ﬂ ml'ﬁ@ysali‘a ‘?nely be

tes su
prepaned by reagliondif éfng/comswrfdancmammg rﬁ@e @WQDNVIW@QIdjgr@ua (ith

on 34155 8l BB Rl NI ML oRR) apanc,
and rphemtmrmbc@mcalhsampm amige’ sas Mdetnerem. refers to
nongg)%(%:isagl(l\eiggé Stljﬁg uq}e?ﬁﬂ&r) éh@eﬁdﬁ@éﬁ%ﬂ@ﬁﬁmgr §rgﬁ£r§r§1 Cs alkyl
amiees and ,seamdas;edrltn&r:e idialkyl afmies. tho theecdser of setomamamm.
o and

the i Fraly e i Blhé Rarft ol i & i FlteRi e pniditing

ond m&u%ert blterrpia?mmelslﬁmﬁp@dmdﬁrrmm@l C1-ttct 03 gt ?rnrﬁamﬁfihﬁés
rm | Ca acce a e non OoXl| C ers o

and sl as BRI 49ORIRNANIGES Bit preleribon Apideg of iescatppunds

of f6fmule (IS hay e ;srabéméb RBORArY to&iohh&%ﬂiha%etﬁdasm al kyl

esters_are pref erred. Esters of the conpounds of
Pharmaﬁevtspa{ Y ?C‘F&R}a e a"b‘i‘@p%fﬁé?ﬂe%% f @MEPTPRC WIS CORtAIAG|
pnrﬂﬁ?'?ﬁ@éeoﬂ: PRHERGBup §H§Fba%%ﬁbf5th@%n%unaﬁﬁﬁ3ﬁﬂgams the
onf o hydroxy

(0] reacti on oun
amipergraimuith pB aﬂqwawoyndgrafubawmndg@w balidennr aryl halide. In

theQ:'agé( bf&s O‘hﬂé‘t}ﬂds oﬂf‘du‘ﬁnéﬁﬁ Qg caé(}% gﬁ)uﬁg' Q) Earri’l‘éééﬂjtléaly

cld and an ary car bo n20|c acl
acqeptablesesia@earefprepam trndeconmunas gonigining w@«;armxyh@ add

aroflp S Feagh of (R Tichl it esB RURR Bt ngRhRIg o

m con‘p un BN xyl Ic acid
detydating dgent amhtasodwyn‘londxgl carmdmudml omcamobwlmnmdamleaand

t t hyl d | k k trifilat
an bl B R e, 35 SaEle B siFiny Sl dlekidme i ¢
pipéilfbdihed Trb@vbdleo nwwbrepgdadd@ retawﬂmrpf?m? ﬁbmpodndiewtla ‘Bheacid
SO A e repar react] on e .Cco ound, .
such sl GcicRocan Hoabani e s ova etic Srdant it aei
anchén BWM&PEMW& B6id3uCH a8bénadic akiaaihder elftiratingBondtionk as

or ethanol. The term "pharmaceutically acceptable
wntlamq[goular&gvgg &dded dhe comppsilien an containa ?QTRP%U%Qde%

mv@rfltudnhﬁ thé‘fb@rﬂtdf%rbﬁ&?ﬁ]b&&ﬁlcﬁﬂf%m %odﬂig mary

am nes and secondary Cl-to-C6 di al kyl

s Hastorm AphaTEasauicaly aseensala PlodY IS prodrua amipdd
henﬁﬁf réireSerté tHdge?Jgﬁl ﬁ§ Bt Ak AmpouRls Br e rﬁ% which are,

erocycl e con one nltro en atom
withiorthe/ e@bner@fraoanﬁmaw;al mﬂgmncsuaabd9 forgusierinicpntact Witk the

tiss%%g 8@0@1&1?&3&‘ lo&vé??ghtﬁglg %Bw ur?d"u"eqS? ici )rier@b ?@Le?&c
respopgsrand the like, @Dﬂg‘lermutamwhta reasbnable baubfit/risk ratio, and
effective for their intended use. Prodrugs of the invention may be rapidly
transformed in vivo to a parent compound of formula (1), for example, by
hydrolysis in blood. A thorough discussion is provided in T. Higuchi and V. Stella,
Pro-drugs as Novel Delivery Systems, V. 14 of the A.C.S. Symposium Series, and

in Edward B. Roche, ed., Bioreversible Carriers in Drug Design, American
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Pharmaceutical |y acceptabl e am des are prepared from
conpounds containing prinmary or secondary am ne

w@e@apsooby reacti on of the conmpound that cont aP@BEUS1967/071849

ami no group with an al kyl anhydride, aryl anhydride,

Phafivdcelfi¢dl ‘A%soé?étléﬁ arlld Péigafifon Pridss | @72611%%6&; inCOIBRHOS By

contalnlng carboxylic aclid groups,
refe/éB¢Praceuti cal |y 15 acceptabl e esters are prepared

froméiﬁm%%nfﬁﬁlaieg unrhggvtmelﬁl Bg Nb%oﬁ'fbé@nd@é%s

by reaction of Se suc
cherpicaliy-synthesized ai foranse/bir intvivegbialgansformationas compounds of
fon‘iithay(f)l ohexyl carbodiim de or carbonyl diimdazole, and
an al’kyl am ne, dial kylam ne, for exanple with
met hyl am ne, diethylam ne, piperidine. They al so may
_ﬁ;ﬂﬁﬂg@hﬂzeacti on of the conpound with an acid
ric acid and an al kyl carboxylic acid
S uc’Fheammmends andicdmpositiohs bf m@llﬂ\\/erﬁﬁd aféluseful for treating
L c_ acid such,as benzoic acid under
and RiRY R oxlaib R sesr AT SCTBienA Rumedgiage ETBeles As an
mptdtéﬁdcoﬁ@b@um&hé BNty e 6thpblhdd &QI@W@HH&T tol he
lon in the formof a pharmaceutically acceptable

"‘°HF'@Eﬁ '15}5 efferls of istamisg=3 faceriors dlls. the ceppaunds déscribed in
theRhRSHtiYa caR %ﬁe&rﬁ?ﬂéi‘é%glca%rdé%ﬁﬂa Pﬂﬁ‘Lebrbndreﬁ%ﬁﬁenﬁ fhi

t hose prodrugs i nventi on whi
way,the COWPPH"CHS @%C@Umﬁétl%ﬁ %gmdmdh@ iiventioiyareruseful for

treéth'igtéﬂaI ;ﬁeflélftm\%%?séa@eggﬁ& %&B{#g Fn te& ﬁié?a?p% 3

humans "and r ani ma XIC
receplors. al ynically atréatmgntor prevertionef sadnidisbasés &g dlsorders can

W fit/ K d
be SAREIEBY S&EGVAY hoBul AT AR Gul ™ B radrierd o p HoarBmal. 25
admhnmnrimcmpo%rm c?racgimbgsniba dfltmmﬁ/emtgg eltlﬁbr\awﬂb érdna
. or mu
ool Efin, GREBRNRES Saive 3Bt berbr & MeceRS MG eimehy ovi ded
i n The wrmmlmdsmﬂme\dnvéit@hl mcludfigbud fnbﬂﬁmﬁ’éd Nlﬁ@ée specified

i 168 BIABPIeS HPSSBRs ERALINHY S 1 BRIATIER-S ropbBIPE R hgrefore,

theGorigoaihs bNheXiing: ke inthys be%%rfuuqa«nthe%?ea\me&%ﬂ &n’é@&%n of
PCT/ US2007/ 071849 Pharmaceuti cal Associ ati on and

disgasegancAndifigns sychpasrttentiapsisjicit hmﬂr@@wav gisorer (ADHD),
defich i &éiftion,|déinéNEe Bhi AkeBOSY GITR LB diRALBCEHARA.| Y

active conpounds elt em cal 'y synthes
scmm&n@;sognﬁtlw dgflqnsmfrsgwg@mrma cognittyetefiptsiand of 5

sff@ﬁ Conp%és)?cma'}#é &Qgﬁt ﬁs&&iiﬁ%n Vs%‘séé@% g c&ﬁﬁ?g nds

I'tions |nven ion~are’usef
nmnmrgmnt repilepsyd spizoresnaliergicohinitiaj andlastbase matiod sickness,

dizgii'\éé’é. ‘Rﬁén‘?er%@ J?éé%@,sveas'ﬁgulgpid@}dsérs,%%rt%rc]). obesity, diabetes, type
Il diabetes, Syndrome X, insulin resistance syndrome, metabolic syndrome, pain,
including neuropathic pain, neuropathy, sleep disorders, narcolepsy, pathological
sleepiness, jet lag, drug abuse, mood alteration, bipolar disorder, depression,
obsessive compulsive disorder, Tourette's syndrome, Parkinson's disease, and
medullary thyroid carcinoma, melanoma, and polycystic ovary syndrome. The

ability of histamine-3 receptor modulators, and consequently the compounds of
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10 i mportant consequence of the ability of the

conpounds of the invention to nodul ate the effects of
worarasione- 3 receptors in cells, the conpoundsPCT/US2007/071849

described in the invention can affect physiol ogical

theﬁrﬁ%ﬁ&ﬁ 98 prévent BRIISataieh AoRRIrS is % 6ﬁHt|%t exéuﬂ es
npounds and conpositions descri in t nven I on
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The ability of the compounds of the invention, including, but not limited to,
those specified in the examples, to treat dysfunction in psychiatric disorders,
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Meguro, et al. Pharmacology, Biochemistry and Behavior (1995) 50(3), 321-325;
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neurons in development of epileptic seizures in EL mice” Molecular Brain
Research 132 (2004) 13-17.

-52-



10

15

20

25

30

H3- ant agoni st cl obenpropit on spatial nenory deficits
i nduced by MK-801 as 5 evaluated by radial maze in

weEpagsmwiaw ey rats" Behavi oural Brai n Resear¢T/usf®nz/o71849

(2004) 287-293; Mazurkiewi cz-Kwi | ecki and Nsonwah,

ol l51|e‘1abllﬁv{“I ¥inelco Ngaopggéglﬁféﬁ% én\‘elngél% m@ Ed'"ég%@& fimited to,

those ggecifiad Ialthe exsunples, tatreahaliesgic rindissandsasthma, may bee

d r
den?ﬁrg%ﬂ ?’é% %@c[{@dsfggmm ), C -Gé-t'J’%f’?'ff tar HBE 8N Ato-Culver, F.,
Kremtnee \WplEgamaBdVadiey, 1A ("OoptbingDistaming HA-Btighi3 I@neplor

bloffHde Focds kA okonor by Bh expgipeRte) Bopsi frsd

congestiordt AmnJ oRhiRolo (1999a) 13:B89161898N McKaptﬂ eRokdelk), EgRayen

P New_Yor k t gl . d
RO RE: OHS Fstcloyolspr. Horad & higl Y3 A Pliaiay, fEeHng-
PloagivResestsh distitute, mempm U8Al pHioggessiHRaspiratoryr t ed

Reigen (290 oRE Ko, P oggstie: dlereneny 4SabEyi33-136: A

DelHah@d A., étal., 'ENilodiJIatlonldf@c@ty‘&bﬂneﬁfcbs.‘?félcnﬁfand substance P
[ odophenprop| t, a selective histanmi ne H3 antagonist,

effests Biryitaming HiiteGRAara I BPIARCReTUSeR) ADIbIWEGS - FUropean’

Jotﬁ%l'o?i:harmé )(P§§5 é?%zlé@soaéurmﬁiddoasetbéf Malyiena
harmacol . (1993) 234:" 129-133;

relat@laﬁly'aib&tww mpst qells apé Snsensifivediervs fitwra evidenceshhy

v 8 BRI AT S St 5,
87.2%71-1%31; Onodera et al., Prog. Neurobiol. (1994) 42
685Fheq}fflﬂy ozthhe O%L\ds oP lh%f.ﬂi?e%‘i’ Rglhzc.lﬁkngf %St%o% li |ted to,

car ci ni ne’on m ner gi C neur ons
thoBe ispedifiedliodhe ekamble@htartrmt olatigp s{cROEes), Hikziness IMeaiere'sR.

| d,. H i ' di ¢j I
disiefed, Vs ylar Ardnrd Bl itioc,soay S BB Rera g R By Bagy L4
MetHwSIéanﬂaFgmml 0|H1$6|rrmae5 Lghanﬂacggjquness) RO(IY TS - msemﬁem et
al. Meliod A0S FINdG0S b il BRRETAGRIOR (1BRD) (4 785:285: & by
R. Liébre! RIC. Volimgd oal . Fimiering 'lmtmsm@népéhemg and

treatment of epile R2 321- 330
the(quglg? potentjalof "%?‘Eﬁ&éfrﬂ"e hﬁta%ﬁ%iﬂdﬁaept Ryegfrssdn Dy
Rebéél’b'ﬁe(@!?@b 48 170846%)3b%ada %Qapllﬁi%stleﬁgr&‘ﬁfs‘{arﬂﬁ\éﬂg%eébtor

hi st ami ne H3 antagoni st, decrease sei zure

exprgseian ant binding intheyvestibbias auclyl afted lrkyanthestamsingat i n
Bldﬂé&snt%ﬁaurogblﬁﬁceg?@ R%% Phar macol ., 17(C):70-73

awat a e of hi stam nergi ¢ neurons
i n The/abilityeé the egmpgunds of the lg\e¢rzt@nemcludlr& bt redfimited to,

o s5eetghrghaetomiBiod foht bigeitvrisbees b 1i3pp 0
SyndnopeuX,deswin resistanne syndrome, and hwdabql;p sym!roma. mayrtie ed
deltn%hstrated by Hancock, A. A. " Antiobesity effects of A-331440, a novel non-
imidazole histamine H3 receptor antagonist " European Journal of Pharmacology
(2004) 487, 183- 197; Hancock, A. A., et al. " Histamine H3 antagonists in models
of obesity" Inflamm. res. (2004) 53, Supplement 1 S47-S48; as well as by E. ltoh,
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The ability of the compounds of the invention, including, but not limited to,

those specified in the examples, to treat drug abuse. Amphetamine is an abused
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Compounds of the invention are particularly useful for treating and
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those specified in the exanples, to treat drug abuse.
Anphet ami ne i s an abused -54 WO 2007/150010

w8007/ 071849 stimulant in humans. |t, apcI/US2007/071849

sim | ar abused drugs stinulate |oconotor activity in

predBhtiRy écorﬂi"ﬁbd ér d??&d@re&\fécilﬁg' Bledtiladiin H;‘ﬁen%'&ﬁ\ﬁ@on' st
t hi oper am de sugpresses the | ocomptor stinhul ation

AIZhﬂmeédi'wsa tige; Cqmmmroéthesmmtwewgtwaély
uséfhl“fS} tedt %d%@\%ﬂtlﬂé‘ycaﬁdﬁﬁh'd?%ﬁ& ﬁ@ @lmr@rﬁa

denonstra atri CE
or cogitiyg slefigitsgef, schtz@pl@,r@n@ct¢mp¢urasazhtmalnvsntrcuta;ptnartlcularly
usénntfeeegstﬁg ar@;prswm\g% éo@dmawmo%wﬁ@ch@qc RERbRbsy,

ropean | ourna
sleplhdrsnedam @prdic geniyis, aeBwiR or obééitym The ability of

| AGORTEG s Il Bkdhne [T afpedittel”! oo

compasitiaristaf this lrmentldm pan’n be vdiiebsalas to dmad\eap'r amsuntof the

2o Xarel R I Ak B plFive B9 e Merspditic spsponse
for Irpmlmrmuémbomboﬁhmmadd of é@rﬂﬁﬁstﬂa&@n The selected

d°s(3§§3'?Yﬁij%V?' q&%ﬁ@%{tﬁg Bty ! ng parlig %‘(F:Qhﬂ(‘)%lﬁ{ﬁ’ﬁn?h%%g% of

admEd oA sm@fsemﬂy bnmrttdnemon ibeFigUftdiéd ah@therwndhiom drgd
to, 15 those specifi n the exanples, to treat

prigs{pegical dyistarypf é@e@'% ba'ns deegted,Haowever, ibiswithin therskileof
theckH {oCdtare dbsesPdrithé EMmbSuh@éf Ib@él@ ldWB’rQﬁ'&F feﬁ)u:r@& % achieve the

patients' brain have pam ne | eve
desiwdoherapauticeffsct ead &,cmrzaduelimgcrease the degage’ unﬂl thealeisited
GRAJQr activation inhibits dopam ne D1
eﬁé_%ésréﬁtor I nduced cAMP accunulation in rat striatal
sl i When usiediroheiabove ot etheetreatrEnds) ja tBérapepticaly &ff&Bte

ot nglorf col T ki3 p0BLF 5 0
or, Iwherexlsmm'ofphps eristin pladrniaceuticalp aceeptable sahdesteamide or
e o, e oo R B R BB ™ °
phéwizgatidas compositiovatortthinfigatheeempodid aﬂﬂt&éﬂ% co®Bination
Ther apeuti c 313: 17 190, et al.

with spe £8 ?'E'&?ceé'f'?é'dt@cﬁ?ta%'&rc@irrﬂﬁrﬁe Tbﬁ PRras€ani ner gi c

"théfapBafida{ effbtivedndlin® &F' th@bbn‘ngwnd] Qﬂthefiﬁve‘hftlon means a
Phar maco o%’% (2004) 143, 573 The abi t he

suffigRplAMmeunt th%@mméttpérﬁat digoidies. aga reasonable henefvask
ratfooaémhéim@ﬁ) gicﬁptréaﬁmbhfe |?mm& GriderBol IrI’?tﬁ'sever. that the

ary carci nona, el anomma, po'I

tota)\daily ug%fd@f comyums ardieorpositians nyh@mvesm)rwtﬂ be

de ﬁé? b%’fﬂb at@%ﬁﬁ%h %o(c?%n wiftid h“%?@#’@?‘? Qﬁ%ga?%@gment.
The epmlmmempeelllwlw affective dpr I¥eel forSany. paviicularopatiehD@H)
depér@ uJo‘]‘\ gr?éty gpgc%rylncluding the disorder being treated and the
severity of the disorder; activity of the specific compound employed; the specific
composition employed; the age, body weight, general health, sex and diet of the
patient; the time of administration, route of administration, and rate of excretion of

the specific compound employed; the duration of the treatment; drugs used in
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Fitzsinons, et al., "H stam ne receptors signalling in
epidermal tunor cell lines wth Hras gene

w@kdensmogons, " |1 nfl ammation Res. (1998) 47 ( Supi/Uus2007/071849

1) : S50- S51. Conpounds of the invention are

com Rt b BBYALTA i 5] st 5oRBoRE eoloyelland lke factors
well&nownd theemeditalearts.. rfpr xampte, diis well within the skillaf thevart {o
' i .
sterfUaR o Ble bR sefs 2P Benfen R RIRARAE 1 BBirec
therppwerdﬁengamd tn(mddmallynnmeash therddbsageuhtidhe ldgsnred effectis
h chi zophreni a or cognitive deficits of schizophrenia.
ounds of the invention are particularly 5 useful

f ? FOt ur;emhiengonamrévemtmnemtﬁnmse,dme mtgt daly dm:sledif g der

a ect | nar c eps Sl e | SOraer ergl c
comppfifs pidtisdayaiian agiminsietd b = aman o el goimdl reawragpe
fronREoU®. 00106 MoaNss mglkg{) Srebday aveigiee Wor palpose9BPO@I t | ONns

of this invention can be varied so as to_obtain an

ad"ﬁ'i‘fﬁ'uﬂtonofnof ¢ areferaple\ doses ¢ KR AT He fange of Foayahaut P\O1tg

abo@€| &y Waght: Qﬂdégﬁ%ﬁa@@éﬁeﬁtn@&ﬂmeJ&nfﬁérdlﬂded into
articu ar pat| ent, conpositions and

multipleidases fos pumeses pbadninitaben; Q@@§Q@}@ﬂ”¥v@nglﬂnqo§edepend

corRERSH PR B LIS B ol e

dailgdask-ti on being treated and the condition and prior

et RbrrBbShAY dnd brosBEs A v B Rt BRI

by refeeennertpcblumtbllavwrigenuahmlésamcrt aranntended agdnillustativresfe
era c effect and to gradually
and 48 pIRETER Bt ISCRRRR I s RS iED, Tod ' or fect s

achi eved. Wen used in the above or other treatnents,
a therapeutically effecti unt of one of the
conpounds of the inven&%@‘ﬁpﬁge enpl oyed in pure
form or, where such forns exist, in pharmaceutically

acceptable salt, ester,_amde or 20 prodrug form
Al ternatively, the co n be adm nistered as a

4" Py » -wm@&r&ihﬁm éz%rﬁb@y NEyogrbSyIF 9 ARBiBRENA4-
| Nt eres N conol natl on vvl__oneor nor e

phar naceuti cal | y acceptc@Ranitiler rj ers. The phrase
“"therapeutically effective amount” of the conpound of
the invention nmeans a sufficient amount of the
conmpound to treat di soEdample Bk a reasonabl e

benefit/ri sk ‘f“ @E@ j ?@g@é_% di cal
treat nent. t?a':}zs Helh o™ t hat the

t off@a skauﬂlqn Qfﬁgyj trahshleroomeitoancie Bhohlcd2paembl)ims of
n n | e
annyHulsiSHRirk e, (186 i SE08F N B adfied i yminym
hydfide irs giehlioforethbee 1R8UML c'aw J2&miret) atvd 8dCsdropwisel Afer
the BdYitidA. rt‘wle%ll;(t%{'e Rk Iaﬁowetyvlo warm from =78 °C to —30 °C over two

hours. The mixture was then cooled back to -78 °C and aqueous 1 N HCI was

added till acidic (pH=2). The organic layer was separated and the aqueous layer
was extracted with dichloromethane. The combined organic layers were dried with

MgSO, filtered and concentrated under reduced pressure to provide the title
57-
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depend upon a variety of factors including the

di sorder being treated and the 30 severity of the
wale@onsiwrg activity of the specific conpound eri/Uymd7/071849

the specific conposition enployed t he age, body

coBbs <Rtk Bpciies 118 €1 o8 10 4 1§01

Hza2H), 687ddhf) =%6.6d42, drF G)Hz ﬂH): 6sge@tfJ 18 Blapodelddiz, 1H),

1 SIS 3k S ISP 10 B

coincidental with the specific conpound enpl oyed; and
li ke factors well kno in the nmedical arts. For
exanple, it is well wi ERAmBIeB L1 | of the art to
start dos q:os,czfs%gm e%mg%ﬂ_@yaégédlﬂsbﬂ]nhém&ﬁolt han
ired to achlieve the desire erapeut1 c ef fect
andHieis campaund WaspreRaredibydha meted ohAB. Ghaeetiscand idd
Letsdi f(@f%janicSS%e é’é?é“1©¥)8d76 "_SBtQG)rS%B%ﬁfﬁﬂﬁg REnPB{YS %%m&;;hé#yl)

di sease total daily dose o conmpounds o

propm-ennmuemtaupamarﬂm Exahpleemnf@r 2 h@m?r@-zlww ahi RR
O\W &9& from about 0.001 t 3 %of body
(30RN A CORIg 5&9%@13%"0?“&1@65 1eﬂﬁ1ﬁ"h|?é1)r 4¢/Poh B5({ay dH),

ARG s e L E T

NHe¥ méxr228/@M+H)tl y dose can be divi ded int o mul tiple
doses for purposes of adm nistration; consequently,
singl e dose conpositions may contain such anmounts or

subrul ti pl es thereof t@% Yo the daily dose. The
t he |nvent|on will be

$¥€ oW ng

eXIDRSES(. U\ﬁiLC B e%ﬁﬁale'ﬁtsﬁ 'O%Ch(ﬂ‘éd N/lhé’ ?6 53biufion 8f oxaIyI

and not_a limtation upon the scope of the inventi

chigride\f9.485mL) i anhygdus dichjorommethane (50 mL) under N at -78 C A
solﬁa&%r(asﬁé)%%%ﬁr%%ﬁngp Omdtrgﬁb ni'eﬁt%r{dg@f@w{é@égg%f 0

EX@maa?sﬂ% B@ﬂm)dﬁﬂm&ﬁgﬂn?th@ne (20 mé ) whasdhert addedsdrlopmnserat
76, i o A CHRIATRA Y Rl o ol R 01
trueﬁwlambel(gzhﬂ.l draquivalertts)vasdadded, did tHeodryries bathavdsiafhoved.
sendor PPk byl o B A8 G A o s s
The mixtde waseeradtedwith diethyl ether twice. The combined organic
extracts were dried (MgSO,) and filtered. The filtrate was concentrated under
reduced pressure. The residue was purified by elution through a pad of silica ge!
with hexane to provide the title compound. 'H NMR (300 MHz, CDCl3): 6 1.48
(m, 1H), 1.65 (dt, J =9 Hz, J =6 Hz, 1H), 2.15 (m, 1H), 2.57 (m, 1H), 6.98 (d, J =
9 Hz, 2H), 7.45 (d, J = 9 Hz, 2H), 9.46 (d, J = 4.5 Hz, 1H). MS (DCI-NH3) m/z 226
(M+H)+.

Example 1D
1-[(1S, 2S)-2-(4-Bromo-phenyl)-cyclopropylmethyl]-2(S)-methyl-pyrrolidine
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30 hours. The m xture was then cool ed back to -78 C

and aqueous 1 N HCl was added till acidic (pH=2). The
woe@answid ayer was separated and the aqueous | BYEUS200H671849

extract ed W|th di chl or onet hane. The conbi ned organic

| t

corceitd (P AN o R bbRR B el idenyde,tne
produgtiof Examplad Q@20/mgod 66 mpat) ais? (B)72-owtiddyrralidinedariaric
acid}l%gﬂ\ﬁz’( &,ggl%olmtﬁgﬁol %Olrnﬁ1 vJaE ’tre‘étezd \gitljl_%odi&ml_b
cyahb@bhyBide 345 mg=3.66 Birnol) =Bhi mixlireowss Stg'red] atldomiz, J=3

) =.9 Hz. 2H) ... 7.45 .(d,. J. = 9 Hz,
tenlpfratditor e THo prisdulf wag bhsindd &0 16712 yita NeipH
(10%,) 280 p(agmbﬁecBbenmeheatWI )acytﬁk@am?ﬁygémﬂhbaqoég& layﬂ Wwae
e 0 of . ar e e

ext BRI o acRlE Tl TheleHTRines olbarisy isavers arigg)
(Mgﬁm?) bhdl filtérag. thhafitrale %sbbﬁﬁ&ﬂ@éﬁ/hhderﬂé@@ce% sresdur8land

%e Mr oduct _ of Exiarg) zfl
the sesigiug s pugfipdon silica gel e'lit gwmla 1% tp 3omeatisanotisontaining
10 &, &%cénl@atém\ll-@th-l) |r1di4:ﬁro?=0rﬁ§théﬁé tc?gl)owd% tﬁé‘t@le %rpéﬁhn&- H

NMQ 93200( MHZJ BC@) I-&O 821-9 92(!0&; 1G-DdJB7NFr@ (. ﬂ H2281§ MHFS Hz,
ZH)E?f?g)R!Tg- %ﬂ%fggrrf)%%eﬁvﬁ)by'c o?o'r8 EI) nz!m%'par ba "be%wd% SBI\%d

Hz (101)8246 (rr131bI¢J,LB v&(chdths)Z wWazsJ=aiHed1d), 824 e 1H), A.00 (d, J=6
sol ution of ox chl ori de i n, anhydr ous

Hz. DT 37 deUrahe. T MO i) Rivz 284 s A ™ Sor uiti on
of (§48.rRethy &%&M&mﬁ@&%@@%@@@%b@% gm%rﬂat Gt he

product from Exa

s gpuses NG ER2 retbylpyrsaicie (Ehomieal GbsEacts ragigry
o S A S Y g, S 145
LOLUB WO ce3 178t WS Aeand (é‘t)ﬂfmdthylps(rrbhdlne hiydmochigrifie (Chierhizal |

L X i HACI .
sodfE T Bl L ARETL e R B e
ParkI2526 cﬂdarlr&ﬁkd;a;uieltrﬂlmstoleRAr 49007 US?E Nthb'th@u!is cgﬂ\djﬁéw)wgqew-

Ihe r was ¢ ent rat nder .

mefrlgefiing BY 8nphioseRity Bepbialon fifataceEhave bren
desicl'ib@uugin eRamplé infSakitai,oat alrysta Grbvhﬁmnesugﬁ (szooa) \dﬂ* 6(7)

IGH)G 01?gggiltﬂﬁclhyléﬂm’\llgﬁqqzbtqtancgcp&saltl@p@ gr@’ng)st%
recgysfé)llzea fl%-r’n é fﬂhlxtbré‘l}:f 4.8 Lﬂgrs(d? eth]anol afd 2 litefs)of nYetH&wcfl d,

46
hegted abB}° C @mi ﬁ}lqwed to c(:ool to deposnt (S) -2- meth;Ppyrrollduge L- tartanc
acid salt.

Example 1E
4'-((18,28)-2-{[(28)-2-Methylpyrrolidin-1-ylimethyl}cyclopropyl)-1.1'-biphenyl-4-
carbonitrile
To a solution of 1-[(1S, 28)-2-(4-bromo-phenyl}-cyclopropylmethyl]-2(S)-
methyl-pyrrolidine (the product of Example 1D, 50 mg, 0.17 mmol) in isopropyl
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30 Exanple 1 D 1-[(1S,

2S) - 2- (4- Brono- phenyl ) -cycl opropyl net hyl | -2(S) - net hyl -
w@ygea7abiode ne -58 WO 2007/ 150010 PCT/ US2007/ 07281/9S2087/071849

sol ution of

alcgHoB(2HL) ﬂndér i atrsphee! df@medgéarmétﬁfe@rbayaiﬁmeﬁylséﬂaﬁ.c

d
aci® (56,0 Dol e abreUrib AR osPhREIRPIGER A Ermo .5
pmél) &ad %luh’ﬂceﬁ‘b&lﬂﬁ@ ésﬁ /g, 0laB rﬂﬁ‘t‘él); Tﬁ@hﬁﬂu:‘@ Wis ROALYTB

or ohydr i de 5.46 nmol he m xture was
20 @ﬁ%&lﬂ’“&i °|°8l9ﬁ‘1t9 n?%maer@t% ﬁnﬂ\n@rtn@ued betwgen ethyl

acefaty (28 MLYAAd lPQ@ (fl O%Q.)t Phé {s"ﬁp?fré@d]cﬁ 4t ‘bﬁ)g?gé? V&a]SQ% with

and partiti oned bet ween acet
bringg Q%%@WG%‘}dr filigsed, @)@pe@t&te@ umﬂerrredumd pressiyratand( 2x)

Ch@hﬁmgp‘*?”ea?ﬂ St &Iaqa Jtlﬁ%a tﬁcég;ﬁ E:Tge rt}f?ér{ot? g%orh%@ Egﬁhb duc ed

congerisated HadH) in ue:hloemnelbhenwaqumwdeftheﬁtl@ sospbund HeNMR

of e SIS 1oy A TR oD RIS TP, ) Ao

1H), nmqmgn?ouagl(mlm) R WOm)Ntiao (ED@W))z 6§(m 1H5 2679 (m,
1H)Hz3 7 %ﬂba 3. ‘{‘rﬁ Hz, Mj) 54090 1%915?2 @ 4%)9 e, 3,789 (0

- 6%*%?%’%"%@ SR ST T ST

(m 1 H, 7.00 (d, J=6 Hz, 2H), 737(d J=6Hz,2H).
M5 (DCl-NH3) mfz 294 (M+H) +. 15
(S)-2-methylpyrrolidine and its salts are available
coomercially froma n sour ces i ncl udi ng;
(S) 2-met hyl pyrroli d| neué—?%%ﬁécal abstracts registry
28)-29R2%)-2Meit rootidfsi- tHymétitlc )-a all'-bi hzn 1-4-
Corrpany P. O Box 14508 St. . Louis, MO 63178 USA,
and (S)-2-nethyl pyrrol iwﬁ%rochl ori de (Chem cal

abstracts registry nunber 174500-74-4) from AstaTech,
Inc. Keystone Business 20 Park 2525 Pear| Buck Road

Bristol, PA,.1.9007 USAE_XQEQIQQ%& of obtaining (S)-2-
Biothd-ghé Pysei hREHVIVOR 2-meth I- rrolidine
recrys alll za |on W ar ar| C acCl ave

dedei tie sompound aas rieparesaringdne peacedure @spgb@m in
=g SRR (92 roRled rSgEnabin e
NME&R &angsco@@ao Yosi) azann Zi), 0.99rtma 1Hij, xt 13 &, Q=6HA 3H), 1.24

(Db 3, faf ke, BN g PR, L3P Tz e PEL S,

2. 3e(dmd=|swz aH)d2.a¢ (th; 1H),t 204 ¢dd,aeid HgUES @amPlseza(rE 1H),
- 2 f 2S) - 2- Met hyl pyrrolidin-1-
7. 00 nﬁ%m@l F}z;)zt?)oba | Y= &Hz. 2i). MEHPICI-INH;) m/z 294 (M+H)*.

(R)-2-methylpyrrolidine and its salts are available commercially from a
number of sources, including; (R)-2-methylpyrrolidine (Chemical abstracts registry
number 41720-98-3) from Sigma-Aldrich Chemical Company, P. O. Box 14508 St.
Louis, MO, 63178 USA, and (R)-2-methylpyrrolidine hydrochloride (Chemical
abstracts registry number 135324-85-5) from AstaTech, Inc. Keystone Business
Park 2525 Pearl Buck Road Bristol, PA, 19007 USA. Methods of obtaining (R)-2-
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30 carbonitrile To a solution of 1-[(1S,
2S) - 2- (4- br ono- phenyl ) -cycl opropyl net hyl ] -2(S)

woreaongtsoopyr rol i di ne (the product of Exanple 1 BCT/BE20A7(71849

0.17 nmmol ) in isopropyl -59 WO 2007/150010
metﬁ’iﬁﬂ’%#&@%ﬂﬁgﬂa‘m%e@étﬁ@ﬁ%r él%lh&hﬁo#ﬂﬁﬁ karfticHIPRAa S den

[ nitrogen was_adde -C anop enyl boronic acid (30
desgﬁj:eddoge)fﬁmly in Sakura| et al. Crystal Growth & Design (2006) voI 6(7)

pagés ebd)emelm 8ihd m P@eaxéh SRICIPSLAR! ‘*‘?% WA &'D v%g;p%n
pnol ) and pot assi um car bonat e S 0e
2005h% 4%5Q.ure was heated to 90 C for 5 hours cool ed to
anbi ent tenperature and partitioned bet ween et hyl 5
acetate (25 nL) and H20 (10 nmL). The separated organic
| ayer was washed W|th Examnple 2Bdr i ed (I\/gSO4) filtered,

(cont a| ni ng 10% cnceatboattmle—MO—l) |n )
TheqwélChl o orre hane to %ri 8@’#:18 éEqugadarlfedf%% d%amp_{eg/g
subétﬁutmb—ﬁ[zﬂm br%iﬁo-pﬁer% @s 2$Pcﬂc|dﬁropﬁm@ﬂ9ﬁ]@R Zh%ethﬁ)- 89
PYfémz@e Hﬁﬁz Pwtﬂs '90@ Eﬁ%&d 2A)1f°1 -[(423 2%@ (4zbrom10r9heryl)4o
cyclbﬂﬁogg‘lnﬂ\@thyl 72(%3—&&? oi‘Blgle ?t\’ﬂa prgdu%? erE'{) 1Dy _"f’-i WRWS?'BO
MHz, QlD:,QQ) sg% gHL[qQ@;mgim,kﬂhga (d sy 2H), 24 (m. H),
I L -
1480 180 7o, 3 TBR I 36 2 PR IR st Rl 0 e,
<028} 192 6b(mpyHe2.BY Kdd, (J2RD H, o6 higl 4Eyra28 (1) i), 7T0cH,

| e conpound was prepared using the procedure
3 7

‘9d'é758H|) bedb (th JEHAp2Hd). MB (DEIrblkt) fviz 294y (M+H)*.

(R) - 2- net hyl pyrrolidine for (S) 2- et hyl pyrrolidine.
IH NWVR (300 MHz, CD3QOD): 0.92(m 1H), 0.99 (m 1H),
113(d J=6 Hz, 3H) Emm{_ﬁ]lH),l43(m1H)

: ), E'? 3 : .

(dd J12Hz J=6 Hz, b@gltﬁlZS(m 1 H), 700(d
J=9 Hz, 2H), 7.36 (d, J=9 Hz, 2H). M5 (DCI-NH3) niz
294 (I\/H—|)+. (R -2-nmethylpyrrolidine and its salts are
avai |l able coomercially froma nunber of sources,

i ncludi ng; (R)-2-nethy erol j di ne (Chem cal abstracts
regi stry number 41720- ' m Si gma- Al drich

Chem cal RIY2- PBrdﬁw imetRandlui S, MO,

63178 USA, an % rro I ne % rochl ori de

( Cbaitidacomppyn a@ﬁsprmegﬁ by %mﬁﬁpﬂ of #5BoGhaysite jand Hhm
LebBF{r§8RiE Syhthesiskeyod, oe s6ie®) 8@Sstituting trans-3-(4-Bromophenyl)
prop-2-en-1-ol (the product from Example 1A) for 3-Phenyl-prop-2-en-1-ol. 'H

NMR (300 MHz, CDCla): 8 0.92-1.0 (m, 2H), 1.45-1.48 (m, 2H), 1.76-1.85 (m,
1H), 3.61(d, J = 7.5 Hz, 2H), 6.95 (d, J = 9 Hz, 2H), 7.37 (d, J = 9 Hz, 2H). MS

(DCI-NH3) m/z 228 (M+H)*.

Example 3B
-61-
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Park 2525 Pearl Buck Road Bristol, PA, 19007 USA.
Met hods of obtaining (R -2 -60 WO 2007/ 150010

weEan/useo 7/ 071849 net hyl pyrrolidi ne by PCT/US2007/071849
enanti osel ecti ve recryst allization with tartaric acid
have bedtR, 2RE244-Besmb obdheealdiddhydgt al .

Y 33-'2""%'91@ iﬁ‘vﬁrhﬁgqg&g'eg S)gﬁzooagdsaﬁr%ovm aSoftign af exaly
chlamee (0B8RI i n@@?drcﬁns d&ﬂ&‘ametrﬁan@swm e N> Gt 78 °C. A

2S) - 2-
30'5%& (e %k%ﬁ%b@wﬁwmawwﬂmemamot(tmq)p@dyctot
Exéi'ﬁbleqm BDB e i, Hﬁ:htdr%rh@th%ﬂ \’/’@% tlEér?Q@cﬁéadjdlldE\'N%g at
rocedure descri

-785 (o)) &wm ahtglslte[r@e(atu@rmcqmengd Jor303ninutes, then

tne?‘? éﬁl}gg ﬁig_? Q%ﬁg%@ﬁ&&&%d%n@ﬁé P{)’llge R Rhs AiSved.

Afterstirring for ot -theh enixtune-was treated with saturated aqueous NH,CI.

Th& }h‘ﬁl Lgrgv?@’ é)[[}‘at Hﬁ J""%@Wﬁ!hﬁgo-{)ﬁg Ch OB ndésg)&émc extracts

we@a (gﬁs(drtMgBOzl) and flEliﬁzd mThé 1fit?ate iualsi?t?ﬁdentsr?*éd h?d%rgbh(]uced
1,24 1, , . , . o ]

pre§se. £ ssbicile was iy oy gl hiolhyA ol Gesila gel o

he*dhe ta pthdeZthélnlé Eo ohhd lH WMP& oteoo W%I) ¢|§0|3)J %51( g (ml

1HL|£ 652(4} J‘l\/é"(ZDGI RiHrig, 1H)z221§4(n( |\113-'|-)|.)3~57E@$Ua|’rﬁ|)65882ﬂ J(=(a
R 2 t Iy Qlyi VI I

Hsz-?) T8 (6L @Z]H% | OBRYY J 2lalglhd- fry MESB'@{ m@%/@/ggﬁe

(M'FH)*‘ZR) [ 2- (4- Brom)phenyl Ycycl opropyl | met hanol 25 The
title conpound was prepared by the nethod of A B.
Charette and H  Lebel (Organl c Synthesis, 1998, 76,
86-96) substituti ng trﬁxamg Brormphenyl)

d ]

0. QQsdJuﬁbr( of (1IRI-|)2R)-2 (453fdméBhénW)c?¢tbproﬂ>aﬂ@ca1béi5ehiyﬁe (the

pro%%p%égm&?¢3é (-}%0 mgé%? ,vgnk%légng &] &-,qp%;ylnyriol% tartaric

acid Nhi[0r82 3W|n¢m&$m et®anP38 AHLj/ wWeQfted with sodium
PCT/ US2007/ 071849
cyanoborohydride (252 mg 4 mmol). The mixture was stirred at room temperature

for two hours. The mixture was quenched with HCI (1N) and then basified to pH =
10-12 with NaOH (10%) and partitioned between ethyl acetate and water. The
aqueous layer was extracted with ethyl acetate. The combined organic layers
were dried (MgSO,) and filtered. The filtrate was concentrated under reduced
pressure and the residue was purified on silica gel with 1% to 2% methanol
(containing 10 % concentrated NH4OH) in dichloromethane to provide the title
compound. 'HNMR (300 MHz, CDsOD): 8 0.89 (m, 1H), 0.98 (m, 1H), 1.14 (d,
J=6 Hz, 2H), 1.19 (m, 1H),1.43 (m, 1H), 1.75 (m, 3H), 1.95 (m, 2H), 2.30 (q, J=9
Hz, 1H), 2.37 (m, 1H), 3.14 (dd, J=12 Hz, J=6 Hz, 1H), 3.22 (m, 1H), 7.00 (d, J=9
Hz, 2H), 7.36 (d, J=9 Hz, 2H). MS (DCI-NH3) m/z 294 (M+H)*.
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(1 R 2R)-2-(4-Bronophenyl)cycl opr opanecar bal dehyde
DVBO (0.8 ml, 3 equivalents) was added dropwi se to a

wa@odoatsom of oxalyl chloride (0.48 L) in anhpdr/osm07/071849

di chl oromet hane (50 nL) under N2 at -78 C. A solution
of (1 R 2R)-[2-(4-bronmophenyl)cyclopropyl]methanol
(the product of 5 Exanple 3A, 823 ng) in

di chl or onet hane (20 mﬂamg_&@n added dropwi se at

(R 5 S 0298ty oDy BN MBS, P

crretnyr alrrme Z TTL [4*
was added and the dry |M§r_tevvas renoved. After

S 1 3Bk of TR preRfeE (IR, 2R G EoB e a2

meftiyi- hymlelinw(lprcsimem Esiéneple @500, onganmn)eutsroampsﬁ dloohol

(4 5] Sl R CeatpeBaTRLS of Bffonen el Eiiued Acyanpbhéhbaiac agy

(30pug, 0.2 ennoiy, d%d:hldinobls(ttlbmaiygiho@plﬁiﬁd)p@flacﬁuinl(lmwﬁ% 86 {ihol)
ound H NVR 00

an%%ﬁut O ?b%lt?d Eth r?]s linerggl? n%{w myxtureywag hegted tg 9p|£
for§ Hd)Jrs 2odled (tdibmbtérh terﬂpé}Zttﬁéﬂarﬁg ph%tloﬁet? Setﬁl\ﬁéenJeth){5 1 3cetate

(251m§.b an%(@ 68 mﬁﬁ@jhe,ﬁrga@g gxtrg@nopm wasr@gawm brimge drled

4)§ ﬂ‘ltel?éd) EOnBERFted uﬁéer'?educed pressure and chramatographed on

YC opr.op Irreth|y -(2R)-2-nmet hyl - pyrrol1din
S|I|g=bgql qmg(yflth(meﬂqano (contalnlng 10% concentrated NH4OH) in

I 0
d.cﬁ@)ogﬁeggénaogmhgwg@w%g&&ma ﬁggfwngrégqﬂ“g'gg €b360)3
1. 0§F(a)n72Hbre1|t ‘rﬁ/_(rp,y‘rh'l)ohlaﬂ (deJ#GaHta:Bhi)ﬂ mndtma)l L _G?Qnﬁalalg, ,1.99

n no s a W S m
(m 322 s 260 Tt h e P s R R TR A @8 38 e
J=GHe/ TH)I 381 (o ain)f 2.0 ¢d =94z, 2ﬁ-?r7 600d ho=6 $1z, ZRE 7.78 (s,
m xture was quenched with HC and then basified
4H). M$ (PEl- Nl‘d@)mz 307 (MOH (109 and partitioned between
ethyl acetate and water. The 25 aqueous | ayer was

extracted with ethyl acetate. The conbi ned organic
| ayers were dried (I\/g@m&eﬂflltered The filtrate

nmet hanol (cont aini ng 1éhr%mtuite:entrat ed NH4C]—|) in
di chl oromet hane to provide the title conpound. 1H NWR
(300 MHz, CD3OD): S 0.89 (m 1H), 0.98 (m 1H), 1.14
(d, 30 J=6 Hz, 2H), 1.19 (m 1 H) 1.43 (m 1 H), 1.75
(m 3H), 1.95 (m 2H), 230(qA =9 Hz, 1 H, 2.37

6

(m 1H), 314 (dd, J= 1H, 322 (m 1
2-(4-BA6é heF] 1R12R)Lytio 70 ﬁ’nétﬂ I- -FHnet redRline

pCTTngggmmMas prepared using the procedure described in
Example 3C substituting (S)-2-methylpyrrolidine tartaric acid salt for (R)-2-
methylpyrrolidine tartaric acid salt. 'H NMR (300 MHz, CD;OD): § 0.93 (m, 1H),
0.99 (m, 1H), 1.13 (d, J=6 Hz, 3H), 1.24 (m, 1H), 1.44 (m, 1H), 1.76 (m, 3H), 1.98
(m, 1H), 2.14 (dd, J=12 Hz, J=6 Hz, 1H), 2.32 (q, J=9 Hz, 1H), 2.43 (m, 1H), 2.94
(dd, J=12 Hz, J=6 Hz, 1H), 3.26 (m, 1H), 7.00 (d, J=9 Hz, 2H), 7.36 (d, J=9 Hz,

-63-



10

15

20

25

30

Exanple 3D 4'-((1 R 2R)-2-
(2R) - 2- Met hyl pyrrolidin-1-
wda2eobitptoenyl - 4- carbonitril

f f
yl I met hyl ) cycl opropyl)-1
e 5 To a solution PET/US2007/071849

1-[ 2- (4- brono-phenyl)-(1 R

R 2R ML 0y § 17l i n i S0pr opy!

al cohol (4 nl) under an at m)sphere of nitrogen was

added 4-cyanophenyl borﬁ:x.o]!g %igg (30 ng, 0.2 mmol),

dlchlorobls(trlphenylp palladl un(ll) (6 rrg
' g Dy [ ddybidprapy) Q. #

The mxture was heat ed 1o for 5 hours coo ed

. : t o, 9Q ‘ ‘ i
to anbient tenperature %%—g&ltl oned between et hyl
aceTh title dodapound Wéﬂprﬁﬁﬂeﬂl&lnﬁ-the p'fét%d%fegéé‘écﬁlbed in

b d
EX?TP'%@%&LEU%%'@ﬁEQWa@gHOmHﬁW%Ezmeéll?&@m‘?@ﬂ@?atﬂwll (25)-
2-nedthylpyirolidiae (18e peoduct rrbmcexea\%le aézgdrr\g[zmtﬁh%ts\%?b (1R,

10% concentr a

t
2Rfﬂ$€‘{‘]\?§1‘>m z HHH%ZBBZIW@OVWFM@%|(@1|eepr@d#q&<§r@nuExamplnm)

H NWSSJWMH%%@D%EB ﬂz?ﬁa,,(gm%_b% A'i)(d(é %%z( ?H)_D% ﬁ(rg.%l%z

1.7614m, 3H),,2.08 o, ), 2B1HM, 121)65.00 fgld, L=Hip, H2J96 HzmH), 823

e e Sl e, B ol o

Hz72|-7)8 7(@1 (dR‘\‘Jgg)Hz'Vﬁf §]9§3§% N 2)—%?615 (lébT-lx(l-\\é')“h‘)/'z*sﬁ?MEﬁi‘”P' e

pyrrolldln 1- vIInethyl)cyclopropyl)-l,l‘-biphenyl-4-

carbonitrile 25 Exanple 4A 142-(4-Brono-phenyl)-(1 R
2R) cycl opr opyl met hvl | {E_@lp_'ﬂmt hyI pyrrolidine The
tit ﬁBQS e %ﬁcﬁlﬁ-ﬁ BB AL PYiShenyi-4-

descri N anple
(S)-2- rrethyl pyrrolidi nefﬁ_b@_ﬁiﬁc acid salt for (R)-2-
met hyl pyrrolidine tartaric acid salt. 1H NVR (300 MHz,
Ch3CD): S 0.93 (m 1 H, 300.99(m 1H), 1.13 (d,
J=6 Hz, 3H), 1.24 (m 115 |5A4(m 1 H, 1.76 (m
J12Hz J:6Hz, 1 H),

.‘ 'ed?"?ﬁ%d "?h%@ é%eﬂ(]fng‘)g éﬁg’g?f’{egﬁ‘l‘?] %95’5‘71849

Exa'nple 1M3$L(b?s(uullnm$acewuz 228dthyiplyidlidindion{®)- E-rﬁﬁhﬂlpyr(rélidlne
' a0 Ml Bl SRR B8 hel, b4 AT ) 46 @PISs
Hz, 2H), 1.22 (m, 1H), 1.39-1.49(m, 1H), 1.73—1.81(m, 3H), 2.0 (m, 2H), 2.36 (q,
J=6 Hz, 1H), 2.45 (m, 1H), 3.13 (dd, J=12 Hz, J=6 Hz, 1H), 3.25 (m, 1H), 7.00 (d,
J=6 Hz, 2H), 7.37 (d, J=6 Hz, 2H). MS (DCI-NH;) m/z 294 (M+H)*.

Example 5B
4'-{(18,28)-2-[(2-Methylpyrrolidin-1-yl)methyl]cyclopropyi}-1, 1'-biphenyl-4-
carbonitrile

The title compound was prepared using the procedure described in
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5 carbonitrile The title conpound was prepared using

the procedure described in Exanple 3D substituting
waz2(qo2agee1dr ono- phenyl ) - (1 R PCT/US2007/071849

2R) - cycl opropyl nethyl ] -(2S)- 2-nmethyl -pyrrolidine (the

exefeié Y5 subbilie B2l Cotir bRl S: RIS PYERIES

methylhgyriolidida ¢thefprodadEfanpEarBme 5A) Gor (NSRS RD(4-btdmmo-

pheca? g%lggyéylfzr%tﬁy@ g_q%%t%\g Ab‘g‘/mgfj%?_s] (=tﬁ§ l;_)lzﬁ L%’:mrbTﬁa?r’né y

1D)( dpl NMRl(aodrIMHzl ThH,0D) 510.68 (m31|2;3 1. {(m 11H)H)1 208(d39=6 Hd,

2HYIT 5 (g H) 045 THt -84 FnadHL. .06 e 2181 250 (A2 B3 (.

1H)4§D§g (&’% \,¥=Q§|Hi\"ﬁb HY 85873 0D ED, =121 98BI L 0SH), 3.84%m,

TH) Z%dﬁw-ﬂ?rfﬂwrﬁﬁi 2601 3-8 {chyd T Kzl Pk 8pY (5. 4H). MS (DCI-
- b tril Ex le 5A 20
Rt o pon e el

2S) -cycl opropyl met hyl | - 2-net hyl -pyrrolidine The title
compound was prepared using the procedure described in
Exanpl e 1 Dsubstltutlr%t‘—a&%ﬁc 2- mathyl pyrroI|d| ne

Hz Thg-tptl cgn’;p,g)upﬁlqu pcgpargd ygmg tlaf@pfﬁceg!um) despnl?gd 111 81
%rﬁ%‘»le 3g l_iubg%tgtléﬁ"? ﬁf’pmdlget?tﬁoﬁlg ac%Eforjtr @X%ph%nvu)or@méécld

'H NMR (B000Midz, CD3D) 40,96, 1H), 1309 (m, 18)6.1&(d, 276 Hz\BH),

1.35085) P D00 R0 2k BERY et STk o) 235 61 110,

241 (ﬂ: 4H9 pﬁleexdjd A=12Hz; I=6 b1z, U H),| 258 [rhetH), 7126 (ddmlm’lmlelz
repared using the procedure described in

J= 6266. HB@@QddP@#? 8/ 1077 G 9H) EMBHRICENHaEmM/Z 317 (M‘fH)+
substituting 1-[2- (4-brom) phenyl ) - (1S,
2S) -cycl opropyl nethyl ] -2- nmethyl-pyrrolidine (the
product from Exanple 5A) for 1-[ (1S, 2S)-2-(4-brono-
phenyl ) - cycl opropyl met hyl ] - 2( 7) nmet hyl - pyrrolidi ne
(the product from Exanp "H NMR (300 MHz,

CD30D ikd. J=6 Hz,
5 2H)) 1% 19.: gn". roftii H, 2.06
(m 2H), 2. smmﬂuum_pmmmuww 06 (dd, J=12

7 e e EomngtdwasorBfafedsinli e preagtid abbrodadtl

ExéﬁpleJ’FE?sdrﬂsstltLRng 2-methoxy-6;pytiidinaéorobiciacid for 4-
cyanophenylboronic acid. '"H NMR (300 MHz, CD,0D) § 0.94 (m, 1H), 1.05 (m,
1H), 1.15 (d, J=6 Hz, 3H), 1.26 (m, 1H), 1.43 (m, 1H), 1.77(m, 3H), 1.94(m, 2H),
2.32 (m, 2H), 3.21 (m, 2H), 4.04 (s, 1H), 7.21 (d, J=9 Hz, 2H), 7.52 (d, J=9 Hz,

2H), 8.78 (s, 2H). MS (DCI-NH3) m/z 324 (M+H)*.

Example 8
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NH3) miz 317 (MtH)+. 10 Exanple 6 544-((1
S, 25)-2-{f(2S)-2-Met hypyrrolidin-1-yllnmethyl}cycl oprop

wQ@ kdophsooyd | oyri mi dine The title conpound was PCEPS208T071849

using the procedure described in Exanple 1E

subst | t 26l Dignefhracrs (T 18 DS RO D Ay Hrolgin- 1.

4- cyanophenyl boroni ¢ aci d. (300 ™Az, CD3CD) 8

0.96 (m 1 H),vimetovlicycloprogyllohenylipyridingi=6 Hz, 3H), 15

1. . ; . 1

1y ettt chrifoyndvits %f%bzf%]d Uping thd BiBoctid gesprBBh I,
Exqraple 2B-substituting 2¢-gimethyl43y(4,435 S8eramethyH1,3,2)dzxabdblan-2-

7 5 : =9 I 2 7. 47 :
oy ol e bl o ) o
67: 2547 orb¥( OMMO(r@icySnlﬂﬂ)erﬁﬂt(qrqrﬂS)agia; g’_EH Wmmoogmﬂdj n-1-

| r itle
CcofbIE NS hEAFhOBRRIN } B LA LSRT o i S .
o R R SR
nophen | :

(. b 2 4805y 128535 Bk SRS STNEHE =6 Hz. ). 119 BH),

z s k- 1 , 1.77
7siTp, o ug e Mg et plozdRay D o5 T,

(s, 1 H, 7.21 (d, J=9 Hz, 2H), 7.52 (d, J=9 Hz, 2H),

8.78 (s, 2H). Ms (DCI-NH3) mz 324 (MtH)+. 30 Exanple
8 -65 WD 2007/150010 PCT/ US2007/ 071849

2,6-Dinethyl-3-f4-((1 SE%E: -lé-g{f

(2R) - 2-net hyl pyrrolidine t hvl ) cycl opr opyl _
) pheny! |23Mettebixipé- 8 .P§)-2- Dunesth VB grr ar ed using
the procedure describe oirn a e 2B substituting

2, 6- di met hy| - YY) ' Ne3 2] di oxabor ol a
n- Zhedithelcomppundiwae dreprpaiueihgaleé protietdre dedchBed in

Exdfiils 25 Supaliing 775 br 5 pYEYHRRRRBRACI B At ¢ aci d. * H
AR o IR i e ol 21,48 14
J=61Hz 1.300(m, 2HRO(. 76 (m, 1), 200, @i, 2.§¢(m, ), 3314@(d&1£z_) ,

_ _R. LAl 3 .
=10 2,48t D, Shm, Al'a ah a0 35he v 380 HE 1y Y B,
3.73(0n, 71H)13.86 (s, BH), 6188 (d, U9 HeS1HR@.21Nd3) J=9 Hz,32H), 79 HR +.
J=oR29)%7 33 (dd, J=12 Hz, J=6 Hz, 1H), 8.33 (d, J=3 Hz, 1H). MS (DCI-

NH3) m/z 323 (M+H)*.

Example 10
5-[4-((1S,2S)-2-{[(2R)-2-Methyipyrrolidin-1-ylimethyl}cyclopropvl)phenyllpvrimidine

The title compound was prepared using the procedure described in

Example 2B substituting 5-pyrimidineboronic acid for 4-cyanophenylboronic acid.
'H NMR (300 MHz, CD;0D) & 1.26 (m, 2H), 1.45 (d, J=6 Hz, 3H), 1.56 (m, 1H),
1.76 (m, 1H), 2.09(m, 3H), 2.35 (m, 1H), 3.12 (dd, J=12 Hz, J=6 Hz, 1H), 3.26 (m,

1H), 3.46 (dd, J=12 Hz, J=6 Hz, 1H), 3.55 (m, 1H), 3.73 (m, 1H), 7.32 (d, J=9 Hz,
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2- Met hoxy-5-f4-((1
S, 295)-2-{f(2R)-2-net hyl pyrrolidin-1- 15 yl | net hyl

wo egpchisqoidpyl ) phenvl | pyridine The title conpourdr/uez07/071849

prepared using the procedure described in Exanple 2B

2 ool s £ 00X 0Py o PO NEC A g s
(M#HY1 (m 2H), 1.45 (d, J=6 Hz, 3H), 1.50 (m 1 H),
1.76 (m 1 H), 2.00(m 3H), 2.34(m 1 H), 3.14 (dd, 20

J=12 Hz, J=6 Hz, 1 H), 3.27(m 1 H), 3.44 (dd, J=12
Hz, J=6 Hz, 1 H), 3.54 (m 1 H, 3.73(m 1 H), 3.95
(s. 3H), 6.88 (d, J=9 Hz, 1 H), 7.21 (d, J=9 Hz, 2H),
7.51 (d, J=9 Hz, 2H), Ekabipld ¢, J=12 Hz, J=6 Hz, 1
H, 8.33 (d,. J=3, iz, VE - NHB) .mz 323
(M|_|_|)+ 25 9| & ‘ .-l!.}_‘z VG DMITO _'\/Eth I _yll

| meth | c gl ﬂ]rﬂiéthil}dyhelﬁgomi)gﬁéﬁﬂ%ﬂirﬂ_ﬂamé ijt! e ngﬁpourd
Wwa r ar e usi. n t he roceaure escCri pe N a e
28 LGB, CoMAHGY 3045,/ PATaR el o Procadite dascribed in
Exadmpls @ ti Fifidifé -
xadmsl¥ ABOUBS Y |ﬁg)5?9'hﬁmﬁﬁétfbro§@ I?I%H f%cg/%(s%bo%@n

1S 1.26 (m ZI—g, .45@§9d, J
H NMPR5(30@ Mz, §D:GD 0B 1 89 (BH)1H).21.38 (nf HX 1:39 (d3 J26 HzdaH),

1.4@?3@%’1@:@'}%)’, +g5hm. %I—Inféf%n 1%-!)%.6?39&%3&?%27}]%%%2.

1HY, 8,79)q9J+8 Hz, 166, 2/89 O0TH)L SEDI@dPE 2152065 197, 16493.49 (m,

. = Hy ., 9,04 2 : (
2o f PR diehody P ¥, S5 pg ot 903 A 4075 . ms
(DCﬁ.—NH:,—)M/Q_.:;Ry?ﬁ),.H;-i-Af (2S)-2-Met hvl pyrrolidin-1-

yl I met hyl } cycl opropyl ) phenyl | pvrim dine The title
conmpound was prepared using the procedure described in
Exanpl e 4B substituting 5-pyrimdineboronic acid for
4- cyanophenyl boronic acid. 10 1H NVR (300 MHz, CD3QD)

81.09 (m 1 H, 1.17 (Byahpd12 .29 (d, J=6 Hz, 3H),
1.45 (m 1 H, 1.61 (m—xai'—ﬁ)—,—lhgls(m 3H), 2.16 (m 1
et i

H, 2.66 (d&l41&R2Ry-2-{[(2R)- lidn-19 (g, J= 9
H, 1 H, 2. ~10 Hz, J=6 Hz, 1
H. 3.49 (m d = l € 7.63 (d, J=9

Hz Thetifle compeune waaiirepaed @sing thd pidcediie desdfibedrd)
Examuﬁe %ysuﬁ)%tmiﬁ’g 5-]p5§/rimidineboronic acid for 4-cyanophenylboronic acid.
'H NMR (300 MHz, CD3;0D) & 1.00 (m, 1H), 1.11 (m, 1H), 1.21 (d, J=6 Hz, 3H),
1.34 (m, 1H), 1.51 (m, 1H), 1.82(m, 2H), 1.90(m, 1H), 2.08 (m, 1H), 2.18(m, 1H),
2.53(q, J= 9 Hz, 1H), 2.62 (m, 1H), 3.23 (dd, J=12 Hz, J=6 Hz, 1H), 3.34 (m, 1H),
7.27 (d, J=9 Hz, 2H), 7.62 (d, J=9 Hz, 2H), 9.03 (s, 2H), 9.10 (s, 1H). MS (DCI-
NH3) m/z 317 (M+H)*.

Example 13
2,4-Dimethoxy-5-[4-((1R,2R)-2-{[(2S)-2-methylpyrrolidin-1-
lImethyl}cvclopropyl)phenyllpyrimidine

-67-



10

15

20

25

30

Exanple 12 5-f4-((1
R 2R)-2-ff(2R)-2-Met hvl pyrrolidin-1-

wq bdomasdoyd } cycl opropyl ) phenyl | pyrim dine 20 TheT/Us2002071849
conmpound was prepared using the procedure descrlbed in

e thle anfénhl ! irSperguéingThel pRéaBl gsAGkd i 0
Exampjg 4(3rﬁub§t|3f|}mg 2, Gltilmﬂ?oxy-ﬁ-pyﬂmldg@bpmnlcla@d For, 403 H)

11
cyahodtieryordniheial i Akads titiz, £038HTE 443 (m 1 ﬁ’ﬁg%m

1H}N,27Xd62=6 He, 3H)—|)| 3Q(nL, A H)AL59 Jm] 2HYZ1,.93AG 3HY, 2.15h, 1H),

25808, of2 v, 036 181912 740 o7 B 1 2 26 e

J= 1r21}itz 311=6 HAMH)13. 4Emnwn)a 4163 @06R),4- {6 (&URYHEZ, DM, X 44 (d,

QHZ 11( 28? 2-meth érrolldln

‘9v'ﬂ¥. Ih§i2Rdg.c wpwtﬁomglﬁﬁ dynﬂz@,ﬁﬂu(MW)ﬁe -67 WO
2007/ 150010 PCT/ US2007/071849 The title conpound was
prepared using the procedure described in Exanple 4B
substituting 2, 6-di met hoxy- 5- pyri m di neboroni c acid
for 4- cyanophenyl boronic acid. "H NVR (300 MHz,
CD3OD) 5 1.03 (m 1 H) Example {4 1 H), 1.27 (d, J=6

i 6 59 i ’

2' 73 aum_ﬂ}mmwnm@ummm@. 15 (dd, J=12

(d Th%‘@ E?mp%ﬁf% wad g uliogg Progatbitigeschped i °
Exavﬁple B0 sutbFIT[(%)t)Jtmg 2 Ggéﬁume(trhdbdyl)frhpyrikﬁldlﬁebﬂmn&: deld for 4-

cyaﬂb%nygfo{?q@ﬁf% {MKW Mbiz; GPsOR) & 1.04 (m, 1H), 1.15 (m,
1H){H|STE(Hhﬁé FY C3K9P A TRY(m, ARG Y 62 ! 1, & §Fm, ngg ihbé 1)

conpo repared using the rocedure scCri

2 SEIRAS 518, Jobbe, 1L BT (a. = © Hz, 1H), 3.02 (m, 15, 3.34 (dd,

= [ [

4=12 182 BRI So0 1, T WTRORL R (138 iV by 741 @

J=glHOLH)8.22K8, 1H). MS (DTI- mmm/znsaxmm +J=6 Hz, 3H),
138(m1|—|),162(m1|—|), 97(m3H) 218(m1
H, 2.57 (dd, J=12 Hz, J:6Hz,1H) 2.87 (q, J=9
Hz, 1 H), 3.02 (m 1 H, 3.34 (dd, J=12 Hz, J=6 Hz, 1
H, 3.50 (m 1 H), 4.03 (s, 6H), 7.16 (d, J=9 Hz, 2H),
7.41 (d, J=9 Hz, 2%0,5&3&@41}5 1 H. M5 (DCO-NH3) mz

354 (MtH) +. 20
( 2'1)- rrolidin-1-

yllmethyli}cyclopropyl)phenyllpyrimidine

The title compound was prepared using the procedure described in
Example 2B substituting 2,6-dimethoxy-5-pyrimidineboronic acid for 4-
cyanophenylboronic acid. '"H NMR (300 MHz, CD3;0D) 6 1.04 (m, 1H), 1.12 (m,
1H), 1.28 (d, J=6 Hz, 3H), 1.39 (m, 1H), 1.60 (m, 1H), 1.94(m, 3H), 2.15 (m, 1H),
2.65 (dd, J=12 Hz, J=6 Hz, 1H), 2.78 (q, J= 9 Hz, 1H), 2.98 (m, 1H), 3.17 (dd,
J=12 Hz, J=6 Hz, 1H), 3.47 (m, 1H), 4.03 (s, 6H), 7.17 (d, J=9 Hz, 2H), 7.41 (d,
J=9 Hz, 2H), 8.22 (s, 1H). MS (DCI-NH3) m/z 354 (M+H)*.
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Exanpl e 15 2 4-D nmet hoxy-5-[4-((1
S, 25)-2-f1(2R) - 2- net hyl pyrrolidin-1-

wq@ kdomasdoyd } cycl opropyl ) phenyl | pyri m di ne 25 TPET/US100071849

conmpound was prepared using the procedure described in

Exanpl e 2B substituting

2, 6-di met hoxy-5-pyri m di neboronic acid for 4-

cyanophenyl boronic acid. 1H NWVR (300 MHz, CD3OD) 5

1.04 (m 1H, 1.12 (m 1 H, 1.28 (d, J= 6 Hz, 3H),

1.39 (m 1 H), 160(mE_xmﬂjg1_6_ 94(m 3H), &215(m 1
b-frlbthyfoyfididi

H) , 22615Dﬁ1¢&lho = 1. J=9
Hz, 1 m J=6

dirg 17 (d, J=9

R S AL
*%Hﬁk?)°‘m”p’°“§§2r’%nﬁ?ﬁ§gfed g G Psdperstibyothin

Examma UE2nb3litotng 2$-dibeshmiye- aﬁurmdmeaormimm{qfcwm ((1

cyafpfir g 2, BV AG i, Sehttin e on fme i 12 (.

1Hpomaqunni=maz 3H R P EB9eeh, UH)NU.6D R, PHR.CEIURE 3RHSE A 5 pRd1 Y

2,65 TQT N2 i w8 B2 Y v Tk 45,0, d HAc2 88 (e 1hY). 317 (dd,
J= 1wq&be1wl1ml’r3>? @ag%yé 4.%%%?@9 (M*J=9 %FP%B) 5%1 (d,

1.04 (m 1 H) 28 (d,

J=91HZPH)NB.22 (8)) 1H)1 MEXOCHNH)Hip/z 3549(N/(**H)+3l-|) 2.15 (m 1
H, 10 2.65 (dd, J=12 Hz, J=6 Hz, 1 H), 2.78 (g, J= 9
Hz, 1 H, 2.98 (m 1 H, 3.17 (dd, J=12 Hz, J=6 Hz, 1
H, 3.47 (m 1 H), 4.03 (s, 6H), 7.17 (d, J=9 Hz, 2H),
7.41 (d, J=9 Hz, 2H), 8.22 (s, 1 H. M (DCl-NH3) nz
354 (MH—I)+ 15 Exanple @e‘ﬂ?((l

B ) -

2H -one A soI utlon of t Q oﬁduct from Exarrple 4A (47

DRA st P#ﬁ@ﬁr?m%%?n"pﬁ A8 b, p AR mmetiag-(a-

broﬂ(oaﬂlbenyr;im RﬂRﬁ%dgﬁ@@lm&W]#Z%P%g?&?ﬁﬁo .pyfBlidie), 8(2H)-

di
pyriBRnbie (RS # sRacHy B mgoﬂ@mml)lc@mr m&qmeu(@mg A0
me:l)ONfN mk)du%}ﬂ'\yl é\i&icﬂ%&bl‘#ém Bh@aRY; opr anoleqmiﬁ') r%nd

in a mxtdare of toluene an
potqsql)m wﬁgsn’r@é@ &b me. @85 nanph) ina guxtgw @fatpbede and lisdpoopabel

(4 L) wab ey §18 0"R % ol Eepbct ERLE TS nhERD IR e
wag coogled® amynentmemper@jam, trebtedavithidsO ang zemaetdd withsetieyd
ace‘%t& I?Z QrﬂsqﬁL)‘?rﬁe organic layer was separated, washed with brine and
dried with magnesium sulfate. After filtration, the organic layer was concentrated
under reduced pressure and the resulting oil was purified on silica gel with 1% to
3% methanol (containing 10 % concentrated NH4OH) in dichloromethane to
provide the title compound. 'H NMR (300 MHz, CD30D) 8 1.07 (m, 1H), 1.14 (m,
1H), 1.26 (d, J=6 Hz, 3H), 1.40 (m, 1H), 1.58 (m, 1H), 1.90(m, 3H), 2.13 (m, 1H),
2.58 (m, 1H), 2.70 (q, J=9 Hz, 1H), 2.89 (m, 1H), 3.14 (dd, J=12 Hz, J=6 Hz, 1H),
3.44 (m, 1H), 7.07 (d, J=9 Hz, 1H), 7.24 (d, J=9 Hz, 2H), 7.44 (d, J=9 Hz, 2H),
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dried with magnesium sulfate. After filtration, the
organi c | ayer was concentrated under reduced pressure

W(amimtlimm esulting oil was purified on silica Bel/UsanT071849

%to 3% methanol (containing 10 % concentrated

742‘5%05’6)1&”0%9 i PREPGSo Rl WRIET (1 T 1y

1.14 (m 30 1 H), 1.26 (d, J=6 Hz, 3H), 1.40 (m 1
H, 1.58 (m 1 H, 1.90(m 3H) 2.13 (m 1 H), 2. 58

(m 1 H, 2.70 (q, J=9 Hz, H, 2289 (m 1 H, 3.14
(dd, J=12 Hz, J=6 Hz 44 (m 1H, 7.07 (d,
J:9Hz,1l—l),724(dﬂ‘—%iq%ﬁ 744(d J=9 He,
Z-ﬁ) MW @@D@ Hs)m 3 o =) '

m 1 N 7 310 (MFH) +.
Exanpl e 1852[4((1 (Sr'ene

S, Z%tﬂle{cf na%tﬂmg@’_éﬂru@.ld dhé plocedure descnbedl
phenyi ]gpyrl dazi n- 2H -one The

i1 met %4 | opr opyl
Exqiiplb a7 SOBBUUNG T80T BRus FOBHE IS ALha 13S0 S5 5ar @ bromo.
phéi"@fﬁfd’ybl%%pgﬁnet g@@ﬁéﬁy@g}?ﬂ.gkat&s%ﬁﬁ& Pt &K 5 plbEQ B

theﬁh[@p@rlémmwmw an%Rhyvqopzem)ImﬁﬁMi;(ESb@ﬂ@thvlonw@halge
H ﬁi\ﬁt(%&slgt}gz‘ dﬁﬁDﬁ aﬂsgiﬁ-ﬁ eq, 143 (8 H), 1.23 (d, J=6 Hz, 3H),
1.32n; AR 10Bt 1 ket 18BKh; 3'3)3)1 23 (et tH)| 200 r(mg11iH)j 2188 (q, JEBI

Hz m&%&%\, )@?3% 16,3 zgaZ(nS mH)inE}';r(d}LJ%ng%;ﬁ Hﬁ?%z (d,
J=O9LHBEAHN, 73d)(d, J=PAz(2H), I4H)(m aH);ls Om(m;nH) MQ (@@l Nma) miz
J=9 Kz, 1 H, 2.85 (m 1 H, 3.08 (m , 3 (m
310(M§H) 7. 07 (d, J=9 Hz, 1H),722(d J9Hz 2H)
7.44 (d, J=9 Hz, 2H), 7.47 (m 1 H), 8.03 (m 1 H). M
(DOl -NH3) nfz 15 310 (MH) . Exarrple 19 N-f4-((1
S, 2S)-2-{f(2S)-2-net hylwl n-
| RS | -

vvas pr epar ed usi @Zﬂhﬂamwaﬁmb@@dﬁdérl bed |n Exarrpl e
1H 1,2 trlazlesca ggfor

LE‘ tituti n%
o 1O oty s erepareavieibe Piestors
Exdmélb SKGlﬁJt{smutlﬂabihH 12?42tnb2813 E’( &rbékﬁmldé f3|8pyrbézm33'\'.6_H)

ong, MNERQE(3QW'%|FD:&D):§1 31 '393(@?? 11:*)0—0 22(2| @&('E:_%b) (38
(d, %156'?& §H;}D3| B ?3%2(( 111}"%6{_;1 %m’% 4@) %@1 g'#)sj(ng 3E§ 3058
2.35Hm, 181).0591-2,991(F), 1|-mga 12a. 2NFB)1H)I,TB£333263 (l-2h1): 3.60-3.68
(mEHRE @C0=0 Hz, 2H), 7.79 (d, J=9 Hz, 2H), 9.05 (s, 1H). MS (DCI-NH)
miz 326 (M+H)*.

Example 20
2-Methyl-5-[4-((18,28)-2-{[(2S)-2-methylpyrrolidin-1-ylimethyl}cyclopropyl}phenyl]-

1,3-benzothiazole
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2-Methyl -5-f4-((1 S, 2S)-2-{f
(2S)-2-nmet hyl pvrrolidin-1-vllnmethyl}cycl opropyl)phenyl

wo 2607380019 3- benzot hi azole -70 WO 2007/ 150010 PCT/US2007/071849

PCT/ US2007/ 071849 Exanpl e 20A
2-Met hyl - 5- (4. 4.5, 5-tegg gl f 1 3
21 di oxaborol an- 2- I ) - ?%mole A sol ution Qf

f‘aﬁ“ fopgor é"é o I #3%8@%35?]%5‘1 %ﬂl assium

4 4aloéu §3>c1argeth3|12 2'-bitfo3, 2-diowhbBetaipg) (R 7@, 2 0.6 mmol; CAS

Ty v

dlclaommjmaecomn%leh (a‘aﬂ )awb‘oong 60‘ 51 mnml)alhrarmlytirouéftétﬁhydrofuran
er at Xt ure
(o} e & A o s e ot et i iun evaraiob oAt
cootihgpyo ambehatempeTﬁmré itthe ﬁﬁtt@rle\hﬁés ﬁél@ﬁ@%ﬂwr%éﬂ”‘dltﬁﬁin?écde@[lg
cor e WhSas S LA 7hi S ok kg vt
brir)) amtmgsaghmcbr@@ ahll lcbAderiRkeLhter rﬂsdu&ebfbré&@rét 'T'Mé

cetate 1n hexanes to provide the title conpound

resi NRWashrommstogianbed o silica ggeluing with 197% e@yBacqtgte i

hexghes fo Er%vﬁé the tiﬁ’eNEgmeHr@ Z%N%ﬁ;iﬁo Mag @ggé)l 3%

H). %ﬁsh?"*)g 75@ (JP93428)H)2 7{§2 @Sy=2 Haet b)) $281(s) 1 H);n- |
(Dcm\!p] 2%@&%& Qh\?AgrOpyl ) phenyl | -~ 1, 3-benzot hi azol e The
title conmpound wa

S prepared using the procedure
described in 20 Exanple | E substituting the product

from Exanpl e 20A for 4cao nyl boronic acid. 'H
NI\/R(SOOan\/HZ CD3CD) 5—&@@—%&& 1H, 1.14 (m 1 H),
2-Met (15 mefhyBaydl

1.91(m 3H), 2.12(m . 2.34 (m

H, 2.75 (m 1 H), 2@M6%326(m oH), 3.41

( mThb, title, coﬁ\p%ianﬂ dvasbr@pé‘ﬂéd ugﬁ? the Br&%d(ﬂa de]scﬂbég in 2::')')
Exq;n;gjg 1{Eg,|b§yutugg:§1e|.yodq1ct +£|)om ﬁ@ ggzq&.tg;)' 4rﬁygng[me'nylboromc

acid. '\Vi;lg&mz (Eb?'ﬂiliif cﬁigo@?q £ Tl gf‘yl' 14‘0{3.41&)( }.26 (d, J=6 Hz,

3H)/r|l?15e(ﬂh>ﬂ )c1.65 dmi d)b)/H)Q)ﬂarn)’BHl) -2124myiH)z2134 (FheH),i2.62(m,
1HE 2MAH A H)22 8B )8 2B SH), 15,41 R SR £ 2158 Sbhiss M),

7.60 (d, J=9 Hz, 2H), 7.65 (dd, J=9 Hz, J=3 Hz, 1H), 7.96 (d, J=6 Hz, 1H), 8.06
(d, J=3 Hz, 1H). MS (DCI-NH3) m/z 362 (M+H)*.

Example 21
1,3.5-Trimethyl-4-[4-({1S,2S)-2-{[(2S)-2-methylpyrrolidin-1-
limethyl}cyclopropyl)phenyll-1H-pyrazole

The title compound was prepared using the procedure described in
Example 1E substituting 1,3,5-trimethyl-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-
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Exanpl e 1E substituting
1,3,5-trinethyl-4-(4,4,5,5-tetranethyl -[ 1, 3, 2] di oxabor

wokanaseord WO 2007/ 150010 PCT/ US2007/ 071849 2pYthu$2007/071849

H pyrazol e (CAS # 844891-04-9) for
2yl IZ-‘IWW#Q%I@ wAewms@mw-@} for hc%zor@%QI@oMﬂ?c a&if3 gmm‘a

(304 Mz, GHsODNA 0.98 (5110 1.07 {5, 11, 8@2(eh ST 41z, p3l A0 1

1H)H)I 51%%%—()%@%&%}%0&?@ %»lei')m%{@f%ﬁ) g@gﬁz 1+ ?2} (s,

3H)7 2156 (e, 1H)R, 65MB1 3 H)DGI24NAR) 1H)] 3.382r, GMH'D H4 (£ pue

(DﬁﬁY'%samlaS?ﬂ?w i 34440 S, 2S)-2-{((2S)- 2- net hyl

vl I met hvl ) cycl opropyl ) phenyl | pyridine The title

conpound was prepared using the procedure described in

Exanple 1 E substituting

2, 6-di et hyl pyri di ne-3-boronic acid for 4-

cyanophenyl bor oni ¢ aci &amRladR (300 Miz, CD3CD) S

0. 97(m 2 8-Oibnet - |ﬁ%qﬁm,

132(m : m : , 7(m1
15 2.18 (Wimethwiyclopropyljhenyiipyridines

: ’%emfsnwounéﬁ&%df%ég fong b gy e 7 (7
Exgrugte 1 Rrgipstitting 2.6- @me&h)ylpyrudaea?fpm@nz:aamfcmq (1

oyt DI OV kBT AR

1Hps:22thm azmﬁum (e sen) hed (mn1HE><|3863$rﬁ JH¥E2.07 (m, 1H),

21§18, St B B0 TR 2\ 255kl 562 (hy 8. cB8B . &)
3. 39%%61%731% 5sﬁ) 7(4?(%%-@ Hz X @6@%&\%@'@7?@1 M;-Fsl

2.0 (m 2H), 2.4 (m 2H, 3.18 25 (m 1 H, 3.27 (m 1
H, 7.26 (d, J=9 Hz, 2H), 7.62 (d, J=9 Hz, 2H), 9.03

(s, 2H), 9.09 (s, 1 H). I\/S(DCI NH3) mlz 294 (M+H) +.

Exanpl e 24 30 N-Isobutyé 1 S, 25)-2-f

f(ZS) 2 rrethylpyrrolld
-4 -1 (@ i

TR 7#@3 ﬁvaﬁ Pfgﬁ%e%%ﬁ@ tﬁ? e Gk o
Exadmple 9 & suibstitating pyriraidinesdibotonio skl for ang)amophéhyistBnitticid.
'H AME 300 Mkiz, COGD) S 0.96(m, 1H), 1.1 (m, 1H), 1.16 (d, J=6 Hz, 3H), 1.31
(M, 1H), 1.45 (m, 1H), 1.77 (m, 2H), 1.86 (m, 1H), 2.0 (m, 2H), 2.4 (m, 2H), 3.18
(m, 1H), 3.27 (m, 1H), 7.26 (d, J=9 Hz, 2H), 7.62 (d, J=9 Hz, 2H), 9.03 (s, 2H),

9.09 (s, 1H). MS (DCI-NH3) m/z 294 (M+H)*.

Xa

Example 24
N-Isobutyl-N-[4-((1S,28)-2-{[(2S)-2-methylpyrrolidin-1-

ylimethvl}cyclopropyl)phenyllamine
-72-
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2S) - 2- (4- br ono- phenyl ) - cycl opropyl net hyl ] - 2(S) - et hyl -
pyrrolidine), lithium bis(trimethylsilyl)am de (560

worgdo7/15w2q dba) 3 (100 ng) and P(t-Bu)3 (10% i n PEIEKS2967/071849

530 ng) in toluene (3 nL) was heated in a m crowave
reactor at 160 C for 40 mnutes. The m xture was
diluted with dichl oronmethane and H20 and 1o
partitioned. The aqueous |ayer was extracted with DCM

and the organic IayersEx%pg ﬂg‘n‘ol ned, dried and

concentrat ed to afford h reS| due \Nhl ch was

di chﬁé*rbﬂén@?fhté%g@o%&gﬁ%fé W&%MW' HiRR
2S)-2(4biarmg- phélMEE})cl@rﬁpyT@emwl] -R(S)methyBpyrtatidirie) Hithiut 07

e e N

hexang2530mng) inHpluede 23 nilhwaslhddted . Hmidréwavie-feddtor a2 1o °C

for 2983 Hgtgszﬁgﬂk’lﬁ%%gf%ﬁwﬁi‘f \Ql:ﬁl( @i?hmon%tﬁa%g %n& W(ISD a+rid
parfiiched: Zhé hGdstusday@riviad extbdcted with DCM ar® the organic layeﬁs

e A5 K SRt W oo B s b Atk
pur?reﬂﬁinfﬁﬂlca é@ﬂtlhé’ WTh]a% )ﬂetﬁﬁﬂd“l/é&té% m%10 % concentrated

% cycl opropyl } rgeg)
NHiPBpi nd;-‘m'af@mﬁsléar(ezfo nmwd@t ltlﬁﬁﬂn)pqumdetfﬂm (30 MHg,

[ _ At
COYOON S DT W a7 1Yt 1 85 e ie et g
1HR5!. G&ﬁneﬂtl) at&si(na,dH) 2O (nesmmazam aHj 1&.1 2 oTH ) Bl27qn,
el eluting with 3% nethanol (containing 10 %
1HE 8RStk 28 Ba. RN S (ch U £l HbMS IAGENFG) P2l LAMHE.
title conpound. 'H NVR (300 MHz, CD30CD) 5 0.82 (m 1
H, 0.94 (m 1H),O95(d J= 9 Hz, 6H), 1.17 (m 1

H, 1.26 (d, J=6 aEz@mnlsmm 1 H, 1.76 (m 2H),
1.90 (m e i dofidin12- 75 (m
1H, 2. , 1H,

6.56 (d, J=9 HyllmBiiyllcEl@Bo gy_l)ghéng’ larzine 2H) . VS

25%@5@%16? eS8 rig 018 mol, 4-2c2s)

2-netB@ybpyerolidig-2 S)imethivii(h$] 28)-cyclopropyl}-phenylamine) and 2-methyl-

RSO 28 A D BB B3 b e

pyr(dB@(wgnL)]atiiomémpérai@e[aha%llrred for 16 hours. The mixture was
pyrrolidin-1-ylnethyl]

corelratgt B (AeidUs e butedin Sisacoel ebiog it 3%irmthano
(cohilning80 % cSicemirated NH,OH) in d|chloromet e totﬁ)rowd the title,
tris(di benz%l I di neacet on%} dl(;) adi urr{1 oro orm
corn@gund(;slzm (30@MHz; &D10D) 5 0.82 (m, 1H), 094 (m, 1H), 0.95 (d, J-
9 Hz, 6H), 1.17 (m, 1H), 1.26 (d, J=6 Hz, 3H), 1.57 (m, 1H), 1.76 (m, 2H), 1.90 (m,
3H), 2.13 (m, 1H), 2.37 (m, 1H), 2.75 (m, 1H), 2.84 (m, 3H), 3.23 (m, 1H), 3.45 (m,

1H), 6.56 (d, J=9 Hz, 2H), 6.86 (d, J=9 Hz, 2H). MS (DCI-NH3) m/z 287 (M+H)*.

Example 25
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1,1' - bi s(di phenyl phosphi no)ferrocene (65 ng) in
anhydrous dioxane (8 m-) was heated to 110 C for 48
whewras500The m xture was cool ed to room t enper aPCIF/E$2007/071849
diluted with Et OAc and washed with water and bri ne.
N-{Ie1 DPSRPiRoS BY Meth@SyHliaht1 Jime oprbbyiidHeRpyrimidin-
concentrated under reduced press ; urTi1red on
silica gel eluting w thS2minet hanol (containing 10 %

oo Sokian eirsafollct i ElERBZARI0E o B, 2128
2-npgthylg)yg'@||@m1 -mmq)hyllaﬁ542$)j¢yqlc;’;$op1d}lpl?g)yéarmn?)) |_5|)é m 2101
brd(%p yﬂ'"ﬁné £§1£é“§|)’rﬂ 9%"@°')'(2m35 (H) m 1H, 3 14 (m 1 H,
tris@lidenzytidigeacelord)dipliaafuna ). chldrofofin 44 mg) %ﬁzcgé (%3), (aﬁ'lf
1 1Rblgglpt?r\:y&»lagsphmo))ferrocene%)5 Sng) |_r? anhydrou% dlofane (8 ml__)(v(vas
heaitét?)o 21&/% W'Wﬁd@é ITHemikture M@s%}eﬂﬂﬁlra&h%ﬁﬁbéra’mm

- carbonitrile Exa

dlluoteq WItg %5 RBAYYashee with water qncbt;nnpo I%egp@gmnup tayeowas dried
(Mgsdxgl rltéré@%nﬂc&ﬁt%& una@qeaﬁ idhess ana;ho?MJe Gﬁ)%a gel

i n anhydr ou
e'uumﬁiwrth ﬁi’o w&&mﬂ@en@mm 3% senagintretas s @QHYIn num

achilhéliahd RILEIAETETOAEE Tk Mool BBidm 6.
0.84dmadHn G.96 (.- 17r8) C.14t(d, JOHE, 3K M. 20Nen, Y SI.43THE, 1H), 1.75
n3 128 GRS T BRIy 26 el B BT s
(m M7 OISO, BlddiEra) 884 €CoHS Qfsg @icﬂounag‘iﬁ%gogwi‘f@oo

pressure to provi
I\/HzCDCIS)8144(tJ: 4.32 (t, J =

4.5 Hz,2H),6.37(dt, J= ﬂ 6Hz, 1H) 6. 57(dt, J=15
Hz,J:S Hz, 1H), 7.25%—@%& 2H), 7.45 (d, J =
4 2- et rolitin-12 lopropyli4i . WBiphenyl-4-
2007/ 150010 PCT/ US2007/ 07%84 Exan'pl e 26B 2-Butyl -

1, 3, 21di oxabor ol ane- (S, i carboxylic acid

bi s- di met hyl am de _

2-(But-1-yi)-tetrahydrg-4H 1, 3, 6, 2- di oxazabor oci ne

[ CAS 92527-13-4] was 8% from n- but yl boroni c

acid and 2- (2 haLgy-BiodmEHen fﬂ-er@é ol [CAS

11 42 2 orte esi s,

86- fi obF BYsANScH- BRI reste (OAS 24808 B3HA8 L.
42.62§n8§)n B3P UL dlERSomethar (150 mL) under N, was added
dropwise diisobutylaluminum hydride in dichloromethane (128 mL, 1M, 128 mmol)
at-78 °C. Following the addition, the mixture was allowed to warm from —78 °C
to —30 °C over two hours. The mixture was then cooled back to -78 °C and
aqueous 1 N HC| was added. The organic layer was separated, dried with
MgSO,, filtered and concentrated under reduced pressure to provide the title
compound. 'HNMR (300 MHz, CDCl3): § 1.44 (t,J=6Hz, 1H),4.32(t,J=4.5
Hz, 2H), 6.37 (dt, J = 16.5 Hz, J = 6 Hz, 1H), 6.57 (dt, J =15 Hz, J =3 Hz, 1H),
7.25 (d, J = 9 Hz, 2H), 7.45 (d, J = 9 Hz, 2H). MS (DCI-NH3) m/z 214 (M+H)*.
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t et ramet hyl - but anedi am de [ CAS 63126-52-3] (4.65 @)

wer e di ssolved in anhydrous dichl oronmethane (95 nlL)
waeaensMee Brine (30 m-) was added. The 10 r eBCl/US2097/071849

m xture was stirred at roomtenperature for 1 hour.

The two | ayers were separated, and the aqueous | ayer

was extracted with dichloromethane (30 nL). The

conbi ned organic | ayerEjmm_e_zﬁﬁshed with brine, dried

I\/Hz2 (&]D@I-)B)-tetrahﬁdre,’_dw1 3.8, ﬁadlcﬁdd)zabcioéiﬁeICAS QZWMIHM] was

preéﬁ_fmy%@yzlb%lﬁ %%Lg_ﬂrﬁ 2-(%5g€[8f%e&@/@nan'ﬁ_]%)-ethanol [CAS

111R42-R] aﬂ&p@de&ﬁm@gﬂmswmyﬁh O1e98pyb) sbbanes To a - 10

diofa B R Er 2R 2y B Bt A R e

tetramethyl-butanediamideiOA8S 726252-3] U%65'%) wéreMissbived i i,
di,chl oy qnet har}]‘%‘ff(gl | owed by dropw se addition of

anhydfus didieramet 5 i) Upolef Na.sBRI (3aL) wab Added Fhe
restilbieg hﬁ)ff@l‘éfvﬁéélétﬁ‘ré%ﬁé@%mgterggefgﬂ?rerfbﬁ HOGr. Wlb\?%rgﬂveée

another 10 m nutes at -10 after the addi

sepateq.iand the agHeousdaysrwmRs @ftméed‘wmmmb)rmethaee('\lqm) g

o Gk S o T 8 R B S e

andycdneestratid irdvaduodto @rmndimﬂre)tutlmntﬂwﬁd agdpoidr’ PlONMRe (300

g, GPEES BB SHcT 2By 45 At o o) LR 81

5.52¢]i2H) OMD{DCERHYW AlzExr 1aMsgPus NHACI, and 10% aqueous
ng. ‘I)' hi s gnxturé? was extracted with ether twice. The

conbi ned organic extracts were treated with aquegushZN

30 NaCH (40 nml-) and 9 s H202 (5 ni-) and then

stirred for 5 mnutes. él%éar at ed organl c Iayer

was t hen (HRE 2B romophienvl ey

aq S

or o o14'% Seiilon B o, 2 %%@fba'eﬁiﬂ n
anhydmussidiiarogetiaee (30 MiIOhdeaNs wh latded dropWise, fduét]l?ylage

S e ' uo.. . The residu urifi

(1285 557 Y eRHEhafta 10N o GopiRkiihie cieamefne
(1 &mLDomn 1deminbtest rdirtainingrthe titperatirdlbR oW B °dHrhe mixture
wasfs[%%ed)l '@’?’rﬂ% mgm%;b(a 3-1?62:( er?aad;ddfgor}.é?\ergwolugorggf the
dloiabordane ﬁoﬂriZExa&lrﬁle 26B371. 8(gl||n 5ImE &H@on%'fﬁane'}@as added

(rBCI m 3 .2 (MrH) * . Exanpl e
ove mmutes at -5"C. A solution of the alkene from Example 26A(1gin5mL
dichloromethane) was then added dropwise. The cooling bath was removed and

the mixture was stirred overnight. The mixture was quenched with the addition of
saturated aqueous NH4CI, and 10% aqueous HCI. This mixture was extracted
with ether twice. The combined organic extracts were treated with aqueous 2N
NaOH (40 mL) and 30% aqueous H20 (5 mL) and then stirred for 5 minutes. The
separated organic layer was then washed sequentially with 10% aqueous HCI,
aqueous Na;S;03, aqueous NaHCO3, and brine. The organic layer was dried
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(1 R 2R)-2-(4-Bronophenvl)cycl opropanecar bal dehyde 10
DVBO (0.8 ml, 3 equivalents) was added dropwi se to a

wa@odoatsom of oxalyl chloride (0.48 L) in anhpdr/osm07/071849
di chl oromet hane (50 nL) under N2 at -78 C. A solution

(Mg&O.I)%ddilté%mTﬁef fﬂtﬁétgwmidhcgﬁ%tég %vé’&ib IThe residue was

oP chl or onet hane nL was then added dropw se at
purifieg oA S"§?|9rei' FW&"&W"M hexanesfethyl aeetaas tacRravida teattitler or
compouridnut es, then triethylamne (2 nL, 4 equivalents)
was added, and the dry 15 ice bath was renoved. After
'H MMR r(BO@MHzr CDCigud 0.92k4. (m'fxtah’r)m Wa&s1 4Bdmi, 2H),\4.76+-1.85 (m,

HGR @ TS 7S o2l o 7 b Pt ) B 0P R 4 s

(DQINtI MN/z228 (MHH)ered. The filtrate was concentrated
under reduced pressure. The residue was purified by
elutiing through a pad of silica gel with hexane to

prowdethetltle conpexdifiple PIDNVR (300 MHz, CDCl 3):
205148(ra I—% 65(% J =9 Hz,, J=6Hz, 1
@M@M@M&gm@mpm—gm

IZ—I) HjDMéO“%CIE( &L g equ@aiéﬁts%%)%'ad%e&@r@wse] fo—a %8@@% of dxalyl

chlqride; @rﬂﬁ mhblnmmtom\mmr@y@ﬂmedm mijamedendz at -78 °C. A
S°|§®n%fl the ?Bgé}q Ford E? ﬁ#ﬁé ?2.6% gdﬁy Fﬁﬁos P olﬁclgg Pn{eﬁg)%egg 0 [“E'yls

wap tiep-siged [dropwise atﬁ?a YC. aﬁhlymg(ah this thnope retunenal moBtirfUER

o By o e oIS oG RS AR 5

ice bathhwameemevedv e‘tfterzsnmngﬁer ‘BAoum, #temnixtuwe sast treatediwith

set B AGIPRERANF . B iRl ek upsuith S compinec

organis exirhttsciastrigdt(MgS QL) and nerebamee fmruiem@ conbBntRRed
wer e dried Itered. The

ung FE kg TS e N6 SITeS HEE P UPEaY DlsshBTIU RIS 2 e
mh@@%@ ki Ifé[xgﬂe &H‘H:%K/ deQH &6 ‘ﬁet? c%?ﬁl?rﬁde e ARUA 3306 ﬁ’/ﬁ-iéj ‘('L%

on SI Ica ¢ xanes t provi de t

8 1t48t(me 160 6EAdL, J £19 NERJ E3DBZMH), T0E(A) 1HE 2.57 (111D, 6. 98

@y gas g I éf“élzﬁn?g i & 14?5 Hehpt st

m/2226 M3+, J = 10 Hz = 6.95 (d, J =9
5 Hz, 2H), 7.45 (d, J = 9 Hz, 2H) I\/IS(DCI NH3) niz
224 (M+H) +. Exanpl e 26F 2-1(1

S, 2R) - 2- (4- Bronopheny| ggafpremesp- 1-yl | et hanol To a
solution of the al kene 1rom Exanple 26E (2.25 g, 10
mmol ) in 1-Bromo-4-[(1R,2S)-2-vinylcyclopropyllbenzene

A solution of the aldehyde from Example 26D (500 mg, 2.22 mmol) and
methyltriphenylphosphonium iodide [CAS 2065-66-9] (1.17 g) in anhydrous
dichloromethane (50 mL) was stirred at 0 °C under N,. Potassium t-butoxide (340
mg) was added to this chilled mixture. The ice bath was removed, and the
mixture was stirred at room temperature for one hour. The mixture was quenched
with saturated aqueous NH4Cl. The mixture was extracted with dichloromethane

and the combined organic extracts were dried (MgSQO,) and filtered. The filtrate
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10 anhydrous THE (50 nL) under N2 was added borane- THF
(13 nm, 1 M at 0 C The mxture was stirred at room

wo eopas@iure for two hours then chilled to 0 QPCT/US2007/071849

Aqueous hydrogen peroxide solution (35% 3.5 n) was

wa@é&'ﬁ:@ntr&ﬂ%@ Jridier %@e@@%ssﬁmewﬁdﬁ% Wa? %ny‘@d;on n silica

lowed to warmto roomtenperature and s
gel mththenamis focprovi@e menuumﬂ'dumdm KINMB (300 mmncm) 8

S ra ue d_extracted w
1. 1%%2?’ awe é ﬁﬁﬁbcﬁ'ﬂr b‘ég 1%&“@%&%9@&1‘@6 Hz, J=9
Hz, (M $O) 1au)ui'> 52 (drr, g 18Fh2 Jtlmw ; M@fﬂchplt;em% ?d %d= 9
e ressure. urif
e 7 45301 5 BB s AREE N v A3 fidr b o b oot oe
the title conpound. 1H NWR (300 MHz, CDCI 3): 8
0.8-0.92 (m 2H), 1.02-1.1 (m 1 H, 146(s 1 H,

1.6-1.7 (m 2H), 375E_¥Qmale_=?65 Hz, 6.9 (d, J =9
He, 2H), ol ABokile.3% é dH3) iz

R JA9a gol(ltzowfdh@ aynomlﬁsa;r})pbeaﬁa(zﬂs Oi mwgmdl)iln- carb
f , ,
antfiBidys T SORLISARR 6 was A dhoRdie Sheds S iAo
Theymixture vas.stirmedtat yoorRdgmperaj 2 €fa twaSourgthen aﬂ\mewm
stir r
Aadedus rsof pRERIGE &l o (aaTsls i Was BofR ongibda
rerrmvbgi theaméttare evasnall oM. to Waemdo gedrh Qelhpm@tum?ﬁg sm&ige.da_l_h
i.th t [ine e
confhiidk o8 1P I hites o BE PRI s BRIy SRIUated BRlgspus
NHJmeanfdl dxtrasled witksether CRid écﬁ?lﬂd%dl grgéﬁﬁi&tr%t%@k ﬁ&e:]dﬂéd
uritile cnronmat ogr a
(MG it Hllpreg TR ditAte was conbariialbn SPATTgHUGRATAD R TP The
resl&@Wa%QJlInhéd bhtsili@a ‘%UW%‘ ag. heﬂén%rﬁfﬁg&t%o g%eg?ue title
S 0.85 -1. 1.6
conpgunds. l7IgNMR (3!)0:MBZ I—QDCBD—I)& 0. 8—@.‘)92\@ 21){)771 2020010m, 1H),

/ 20Q7/ Q718 d, 4
1488 058 V0T aB 7ol 1% B 2B s fizngl TS
J =264z, 2MHHMS (BB BNBPEEMmZa4 15 MeH)nanesul fonic acid. 2-1(1
S, 2R) - 2- (4' - cyano- bi phenyl - 4-yl)-cycl opropyl | - et hyl
ester To a solution of Exanple 26G (560 ng, 2.13
I d th | beai de (0.22 m_, 1.2
mol ) and ne angsu M6 126G (

equi va i chl ororret ane (10 m-) under N2 was

addds . : ro-1 (lbiphen) honitiileg

TheA aa;mﬁcw@r F_V)@?n;ﬂé Izsrw 28, 5 ra.%ononvsyéﬁdgmhgibaroﬁud‘ &id °
The xture was treated

[CA§ 5%@3743 14- 6] (1 46 9, 2 equivalents), Pd(PPh;3).Cl2 (350 mg), and Cs,CO,
(6.5 g) in isopropanol (80 mL) under N2 was stirred at reflux overnight. The
mixture was partitioned between ethyl acetate and H,O. The organic layer was
washed with saturated aqueous NaHCO3; and then with brine. The organic layer
was then dried (MgSQ,) and filtered. The filtrate was concentrated in vacuo and
the resulting residue was purified by chromatography on silica gel eluted with 4:1
hexanes/ethyl acetate to provide the title compound. 'H NMR (300 MHz, CDCl,):
8 0.85-1.03 (m, 2H), 1.12-1.2 (m, 1H), 1.65-1.7 (m, 3H), 3.78 (t, J = 6 Hz, 2H),
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| ayer was washed with brine, then dried (MJSO™) and
filtered. The filtrate was concentrated in vacuo and

wo b@7ne®uwd t i ng resi due was purified by chromat pQr/aptw7/071849

on silica gel eluted with 4:1 hexanes/ethyl acetate to

7. 150(60)! EdeHb @H)E VWBG(EI;?@E@HMH)O? *dsWRJ e@ng A )( n@gﬂ)
NHslm/ZLZ@S(MtH)*J = 6 Hz, 2H) 7. 15 (d J =9 Hz, 2H),
7.48 (d, J = 9 Hz, 2H), 68(q,J=9 Hz, 2H). NS

DCl -NH3) mz 342 (M+H)+. Exanple 261 4'-((1

I(:e, 28)-.2-.)12-[€2R)-2S I\/EM .((
MRHARBEUtintk deidf! 3R 8RSV G2 nﬂihﬁé#%ﬂg#@gﬂﬂé!églﬁ-éthﬂo
Exanpl e 26H (500 ng, 1.4esterol) and pot assium

a8 s Pigfion b Eidnile 26 (el 2y 3 ariEp AR A hedRiitony

chloihdlé 6022 hid-, 3]2 éQivalemts) ih.dBdhloroniethanB (@0 mil )indee No@a&s

ot giBfiriing J6 42 alec f alivalnaBiatd % hafie e W plifed &
roormaémperaliiee foris Holdsi Mhe nilktuRwad/ BEaRY, wmﬂdzo and the organic

ayef 26 Mo IR INGG KB MBSOk e 155 aliete vee

cont?erﬁr;agﬁ] ﬁQ/a%ﬂ@%‘yg%@@sl&& Wéé’?lrnziged g\ggﬁrbma?o@r%phy

on SJl@:age{ gluted with 44 mamesjethghqceiatmo provide the, t|t|g campopRd.
"k oz paEly oo 88 G, 11502 07 602R) Ty g,
4.357(166= BHz, 2HY, P.151d, A+p. szeg}gﬁg%@ﬂ)l ggﬁzHggn Zeg g )=9
Hz, Aﬁ?t Mﬁ@@é“”ﬁéﬁ"%@gw)c 64.46; H, 6.91; N, 5.57.

Found C, 64.46; H 6.91; N, 5.57. -78 WO 2007/ 150010
PCT/ US2007/ 071849 Exanpl e 27 5 (2R)-1-{2- [(1
S, 2R) - 2- (4- Br onopheny| 5x3mplegbhpy| | et hyl } - 2- met hyl pyrr

rhSlidRAS) - rbSM-§,186ibHen l-4-
=Dr ofo- phenyl ) - Cycl opr opy VT ester

aI cohol from Exanpl e 2&@,’&"’"3

R S
potassjum carbbnated 01619y B)24 el )dp Py (10 mLhyes edd@d (R)-2-
metGERcAT Ay biNBrES R 1 PHid7.159) (BTG PP rfRgh. The
mix{uPeIvas sfitted aLS) XRpvernight. Bﬂ’bem‘pkterwwa:s pattlmpnemyét}neehpltljyl
aceigle ARATHG RO B VG Ees e R BATRTING arlE (eSB! i
concentrated in vacuo. The resulting residue was punfled by chromatography on
silica gel eluted with 7.5/20/70 MeOH/EtOAc/CH,CI. to provide the title

compound. 'HNMR (300 MHz, CDClj, free base): 6 0.85 -0.9 (m, 1H), 1.03-1.0
(m, 1H), 1.14 (d, J = 6 Hz, 3H), 1.4-2.4 (m, 11H), 2.9 (m, 1H), 3.15-3.23 (m, 1H),
7.15(d, J =9 Hz, 2H), 7.47 (d, J = 9 Hz, 2H), 7.66 (q, J = 9 Hz, 4H). MS (DCI-
NH3) m/z 331.2 (M+H)*. Anal. Calc. for C23H26N2 " C4HgOs * 1.25 H,0O (L-tartaric
acid salt): C, 64.46; H, 6.91; N, 5.57. Found: C, 64.46; H, 6.91; N, 5.57.
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Exanpl e 261 substituting the product from Exanple 27A,
(1R, 2R) - met hanesul fonic acid

wWQ@2(¢024%001br ono- phenyl ) - cycl opropyl ] - et hyl est ePCT/I82007/071849

the product from Exanple 26H 'H NVR (300 MHz, CDCl 3,
free base): S 0.75-0.9 (m 2H), 0.97-1.04 (m 20 1 H),
1.15 (d, J = 6 Hz, 3H), 1.5-1.65 (m 8H), 1.85-2.35
(m 3H), 2.85-2.95 (m 1 H), 3.12-3.20(m 1 H, 6.9
(d, J =9 Hz, 2H), 7.33 (d, J =9 Hz, 2H. M5 (DCl- N
H3) mz 310 (MrH)+. 25 Exanple 28 4'-((1

S. 2R) 2- {2 [(2R) 2- l\/thggiamterZﬂldln 1- vIIethyI}cycI opr

acid bis- d| rret hyl am de

2-(But-1-yl)-tetrahydro-4H 1, 3, 6, 2-di oxazabor oci ne

[ CAS 92527-13-4] (3 g, 17.5 nmol), which was prepared
from n-butyl boroni c acExhn@ie 22A( 2- hydroxy -79 WO

ﬁgmé ﬁoglo PSZT/ ,USZOgg/ 07139 e | am no) - et haﬂoll

¥l -cvelopropy sten
76,The%@co‘916l fréMExample 26F 2- &18 2R) -2- &4 bromophen )cycloprop 1-
2R, 3R) - 2, 3-di hydr oxy- N N -tetrane ut'anedi am
Vieltiago}, s comgsent 9 18)2R)amelbarasuiier amcgz.td«earqmp-phenyn
r (25
o O e R bl F EXmp R e,
room5 tenperature for about 16 hours. The two | ayers

wer e separated, and tt*%@_q#%?rgg | ayer was extracted
Wi t h d| chI or omet hane ned or ganl c | ayers were

oD CRE R 8o YB5UB B BS6 0 M dfned
Ex&msyer SubstituBng theppredytt) frons Expmplay2 7 ATt Rmmlmgmanesdfamc

acidie A bplaie Rnr SO IRa A=cobte brads i prpaele

26Hi B RKIR (300 62, EDal,y, freé bisd)Ns & PALPS %%hﬁ'@?é?-g 04 (.

fOHO\ABdmﬁylﬂ ropwi se addition of dil odonet nane
z.a3

THR 4. 4%y, J i h§-1.68 (Mebifh 523N,k ), 8.85-298dm,

S gl an e ' t f
TH RS2 20 IR S R SO o) T R v
NHbun:SZI31p](NB-,I-B] di oxabor ol ane- (R R) -4, 5-di carboxylic acid
bi s-di methylam de) (8.8 g in 40 nL dichl oronet hane)
was added at -5 C. A solution of the al kene from

Exanpl e 26A (3-(4-bronophenyl)prop-2-1-o0l, 5.3 g in 50
nmL di chl or onet hane)
Example 28
4'-((1S,2R)-2-{2-[(2R)-2-Methylpyrrolidin-1-yilethyl}cycloprop-1-yl)-1,1'-biphenyl-4-
carbonitrile

Example 28A
2-Butyl-[1,3,2]dioxaborolane-(R.R)-4,5-dicarboxylic acid bis-dimethylamide
2-(But-1-yl)-tetrahydro-4H-1,3,6,2-dioxazaborocine [CAS 92527-13-4] (3 g,
17.5 mmol), which was prepared from n-butylboronic acid and 2-(2-hydroxy-
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20 was then added dropw se. The cooling bath was

renmoved and the m xture was stirred overnight. The
wororas®imas quenched with the additi on of satRPCHUSH07/071849

aqueous NH4ClI, and 10% aqueous HClI. This m xture was

ethfirYJeBthnal fdl\@ﬁ ﬁlﬁﬁz ) Wk F€porfdin @gﬁlhi%a%%ﬂfi{e%%g%?%)m,

extracts were treated Mﬂth a%ueous

86-36\@ndd 2RI b Sslinydooxy . NLY -tatiametwhbutanedismidejCAS

A 5 70 | B
undgg bleo Bsin ) was@dded n@he Wmlltmggmxlwe eageatirned st dodne d

ten{pypb@%)fola%lft '1hth%hgsd The Igwer Irwgefjg gﬁeirafnggﬁggeagggeous

ue was
layeariwas e)grantetdhmﬁ'edlahlesjrmthgme atled edrabined prganiclmytisevere

wastlellofitrCSTRE e, died S ETRGS G Tt ans oneaRR/ad inysuo to
provide dwpiitieadeenpindvassaraoiied dropwi se to a sol uti on of

oxalyl chloride in anhydrous dichl oronmethane under N2
at -78 C. A solution of the alcohol from -80 WO

2007/ 150010 PCT/ US2007¢khfisid 9gBExanpl e 28B ((1 S,
2S5)-[2-(4- brom)h 1) c cioro pyl ] m et hanol) in

di chl or omébhar&larsBtamophepyicyclopropmimethanal 7g

St iod DgD &8 sbiiisn bemmixyésﬁanm 2Qﬁ|[7)t|h BHRdabas 30
m nutes, then triethylamne (4 equival ents) was added

dichiprgmethaned200 il ungdehNesas adeed dippwise, sliethylzing (66 s,
Min 5|€Hlbrorﬁé\ﬁaﬁ%)>%ﬂﬁv?ed"@5 Eﬁlﬁteeéﬁdﬁlow df rl‘iné@ﬁd‘l%ﬁtaﬁ? {19.1

aqueous . was extracte
mL)rmaintainirig the deroperatire beiowﬁt?z?@ The ndxmmwes/gmm) amttler

[ d. il . d
10 i 851070t the, BUAUUR ey PRRBRAG BF B8, ANeordisit
butyl-[p3cR])dibxahdrolanegR|R v, 5didaebaxytic acid mlsamndahylmlde) 8. & gin
0] I 1= -4-1(1
40 ER TR et tanel R Fuk Bt 78 7 osoliiolt the akens frome
Exa;i\mle IZS&AE(S#(dt-@MrEfiWyE)p@Q—ﬂ (o],l ?3 E$()j SBﬂﬁlérgichloromethane)
0 cl o al de e n .
was l B ARERR Hiasinffe, n A RO et ues smotedirhbe roistusg was
stmﬂh:wérmgm cImehh.sam@%b@nenm \ﬁ’th ﬂkeatdatoncbfGatua@hea N2.
m&m umt but oxi de was_added to this chilled

aqq%P&é% e 10k agugys Gl Thismidyreavas M@Cfﬁcwm @thﬁbs
twice. | Tl’feeébnf\ﬁlné@@f@aﬁﬁ:‘%a@(s%@reftl%’atémﬁltﬁ‘ Eﬂueou@‘{f\l

was quenched with saturated aqueous e m Xt

mL)erd é&%ra&l@taews HeP2 (35dnkhangt U)"ﬁétsﬁé[ﬁé ferrfomimuess obing nregamc
Iayé?'r thén weshad Eég&ﬁ{tlgllf\'}v éﬁ%é/%u?tg édelo'ilg rl\faozls

[trate was concentra essur e 2an
aqqem;s Na&iGs: and brine. The organic layer was dried (MgSO4) and fi Itered

The filtrate was concentrated in vacuo. The residue was purified on silica gel

eluting with hexanes/ethyl acetate to provide the title compound.

Example 28C
(1S,28)-2-(4-Bromophenyl)cyclopropanecarbaldehyde
DMSO (3 equivalents) was added dropwise to a solution of oxalyl chloride

in anhydrous dichloromethane under N3 at —78 °C. A solution of the alcohol from
-80-
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20 was purified on silica gel with hexanes to provide
the title conpound. Exanple 28E 2-[(1

WORAFN5@1q 4- Br omophenyl ) cycl opr op- 1-yl | et hanol PADUS2007/071849
solution of the al kene from Exanple 28D (1-bronmp-4-[(1

E*ﬁs"w A R0E (1829 R X GmBRR ARG} AT angaﬁﬂha?aglwcdr The |
ff@mﬁ“@nﬁa&a%ﬂ“ﬁﬂ iadded dropwise alerdfciCat Stining @it thiswerpesatsre

v EAIED 0 e i U R

the dneicerbathuiwas remsoveldl dited stumungmrrrl hourr thermixtiremersadteated

e RN G I FIAT RV TE e

comb(mechmrgedlcthrbctswasrdneﬂr(Mgsmm ang ﬂlteregamhe filtFaté waet s

e and filtered. The f te was
confiiiFated |der TRl preRse, e Toblive e purned By&1d thesvon
a pabiof ilicacged withihekame @eprowide theltitle &tﬁﬁ%gﬁﬁf ethyl acetate

to provide the title conmpound. -81 2007/ 150010
PCT/ US2007/ 071849 Exanple 28F 4'-f(1

S, 2R) - 2- ( 2- Hydr oxyet hwt ogmop- 1- vl | bi phenvl -4-carb
onitrile A solution o roduct of Exanple 28E
(2-[(1 R 215§[<_3ng 4-[€] S,2R)—2—vmy cyclopropyllbenzene

br W‘%Bmﬁiﬁ%f)tﬁé/élhe RYRPrdm Cﬁ@ﬁg&g@g; 29244

angpheny Iboronl c aci

OrOBER TR BYRIa PR RFFgere a%memmnmmhospmmmnwude
(CASIB5-880]f Bnhgérls Sikhito E{h%aHé ¥ hiRed 2 0 oG hdd K1 ©

was part 1Tl one bet ween e at e an
Potassiim |tw@utcasyi9rwameddmmu|smﬂlad $raxtureat Bk g bathuwadlaHCO3

remBRRLRIIF the e s et et i erafiY€ For P8 iotEnThe, e
mixtune was goeactied with saﬁstdlted aguecesiNHKC| WIhe puikiufé #es Rytracted
witt{IEAERY A S 8 P HGoni SR here aed ase) and

fllteédaﬁmeeﬁlﬁﬁsmdmneﬁwtéoI&hder&@ddcétﬂ;érbsﬁ:r@%nd&he flesidue
15 ester To a

wa B o iceigehwiip bawros P PESdH NG tiigreompound,
byl oxyet hy| ) eyel I]bgh | -4-carbonitrile)
hydr oxyet hyl ) cycl oprop- 1-y 5 enyl - 4-

and net hanesul fonyl c 1.2 equivalents) in

0o oL i onesiob b e, (L

equi val en at room

t eﬁﬁ@f %ﬁ"@fm Qf\ﬁbﬁ: alkgne froahaxample R8P (thromoxd-[(11 8,2R)<2-
vm%ﬁfgﬁéﬁy\}béﬁkéﬂ%ﬂn difydrRRA R B0 MLPANE NAVE adRS
borane-THF at 0 °C. The mixture was stirred at room temperature for two hours
and then chilled to 0 °C. Aqueous hydrogen peroxide (30 %) solution was added,
the ice bath was removed, and the mixture was allowed to warm to room

temperature with continued stirring for 10 minutes. The mixture was quenched
with saturated aqueous NH4Cl and extracted with ether. The combined organic
extracts were dried (MgSQ,) and filtered. The filtrate was concentrated under

reduced pressure. The residue was purified on silica gel with 4:1 hexanes/ethyl

acetate to provide the title compound.
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with brine, dried (MJSOX) and filtered. The filtrate

was concentrated in vacuo and the resulting residue
wor®7psid i ed by chromat ography on silica gel BCTIUSH07/071849

with 4:1 hexanes/ethyl acetate to provide the title

conpound. 25 Exanple 28H 4'-((l S ,2R)-2-{2-f

(2R) - 2- Met hyI pyrrolidin-1-ylllethyl}cycl opropyl)-1

1' - bi phenyl - car bon| .E_&«’F;I’QE__ZEE a solution of the

X -3 é{ﬂoi}étﬁl%l [(1
est/éﬁfylutmdo B@Q@iumfex}amaelﬁﬁﬁa(ed(im28)vﬁ-(MS added

ol oA A 9 138 BRI St 12074

14-6Y ¢ exuinaient3)h Bd(RBh)C, and Cs@GOt; int |isop‘|©dab@tumeﬂN€Wa}s|

stlrge%eé}géﬁa?%ﬁ 'ﬁg 5%?)6 an e er apq,eo‘lgw(aceﬁqg% and

Ho® eiytbrgag;c; g;imkxgs washecfwntw\&taﬁm&ﬁ é&@&i& Nal;llcos and then
P rifi mat ogr aphy,
wit ST avar WBE ihen GieshMas e ditered cecilpate vas

corn;remratéd i h@cad éddemacpmnyiresihue% du?@i@d W%hrmavaphy

on §|L§a ggl eiutgd &/lt@,ﬂ 1 mgxqq)esgejhsg af:ﬁt\atq to|.|)rowge {1 Qtlezg:r(\mund
1H), 7. 15(d, J=9Hz, 2H), 7. 47(d, J=9Hz, 2H), 7. 66(qg,J= 5 9
Hz, 4H). MS (DCl - NH3) m z 3312(I\/H—|) Anal . Cal c.
for C23H26N2. CAH606 ~1ExEmpl@8G “tartaric acid salt):

l\ﬁethﬁﬁeﬁﬁ’fom@ acﬁi, %épﬁ\lﬁ, 853251 cv%ﬂH'B‘i’oheGVI $4 I)‘E@c]oB’roovﬁ-e%I

R 28) 2- {2-[(2R) - 2- I\/Ethylgslﬂrolldln 1-vllethyl}cycl opr

oP 1P alatioRbAiE Mo o SRR (ISR "

hyd;o*)(ﬁhxb)nymprogaﬂ-yl]bipﬂannylr -4-gerbionitdie ) &hd metherizsaktor(y? citbride

(1.2 PrenteEh JromitiarBfietts Ny et idtadainife 4

equivAents)rat3) °C. 2Bhé mixturkh@asrstirted andorBNEmbGrdiurﬁtdvermght and
the i iR gt i .| TheuschaimtBd oraari Bidrva washed
with brime, ellied {MgSID3) Shc filksréd WaRe filtiatd s d8bnéeidted in vacuo and

rature until gas evol ution had
the reémtmg resnrdue was purified by chromatography on silica gel eluted with 4:1

hexanes/ethyl acetate to provide the title compound.

Example 28H
4'-((1S,2R)-2-{2-[(2R)-2-Methylpyrrolidin-1-yilethyl}cyclopropyl)-1.1'-biphenyl-4-
carbonitrile

To a solution of the mesylate from Example 28G (methanesulfonic acid, 2-
[(1R,28)-2-(4'-cyano-biphenyl-4-yl)-cyclopropyl]-ethyl ester) and potassium
carbonate in DMF was added (R)-2-methylpyrrolidine hydrobromide [CAS
117607-13-3). The mixture was stirred at 50 °C overnight. The mixture was
partitioned between ethyl acetate and H.0O. The organic layer was washed with

brine, dried (MgS0O4), and concentrated in vacuo. The resulting residue was
-82-
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ceased. Vol atiles were renoved under reduced pressure,
and the residue was redissolved in dichloronethane

W@ 2@0/150)0 The resulting sol ution was added 25PCF/URAM0TE71849

to a stirred solution of N, O dinethyl hydroxyl am ne

IO bl o R TSSO

MeOH/B¥QAc/CHgCla tlptavine tha title compeiisd. trh&mcﬂom&-lba(cbch,

d
freq BRsmIE R4 o, S d e LS e ) 124 e bac 9.
1HJ, Id 15-22B¢m, A 7. h@g& il 9 ﬂzezm?av 470(&3 9§ ﬂzegH?:Wd@é (Q,J=

reduced pressure he residue partit

9 Hzeftie eMSe(R%HN"M é'!/'étt3§1 @l’(&"*’éﬁueﬁﬂél @6% tartGztd2sBe CdHs Os
128860 A8Rkfic bAY SRS s3UBCESE 0 Y 5.49° el & leRGRARS

%citric aci aqueous’ 3" [ Um hydr oxi

696an@57The ethyl acetate sol ution was then -83 WD
2007/ 150010 PCT/ US2007/071849 dried (MgSH4) and
filtered. The filtrate was concentrated under reduced
pressure, and the residue was purified by colum
chr omat ogr aphy (65: 35 hexane/ethyl acetate) to
provide the title conpound. 'H NWR (300 WHz, CDCl 3):

S 3.31 (s, 3H), 3.76 (gxamggoz(d J
Dol EautbF v 2iin s d, J

15 Hz, 1

mz 287 (MFNH4)+ Exan@rsorﬂﬁ).ﬁg 10

2- (4- Brono- phenyl ) -trans-cycl opr opanecar boxyli c acid,
N- et hoxy- N-nethyl - am de (racemc) A stirred solution
of trimethyl sul foxoniumiodide (26.78 g, 119nmol) in
DMSO (100 nmL) at 0 C was treated with sodi um hydri de
(60% oi | dispersion, 4Examplg29f14 mmol) in smal |

ti iN bat h

hes | 15 rERooRmish LN RSN TR B HankE ' 70

t enfpeeltion ef gxalyl gBlorite in dishiommeshane Mof 00 mL ana emmaol)
wah BRSO TS hoh % HorfionBnfiBLd (s
1200-07-3] (#5.Gvgs1 Wommiah e DMFe(ﬂrﬁ mh} in dittdonoimethare (309 mL) at

o : ou mm [ um

0 °61neES oty At S8 BB ik v BoRi Bl Rt Regtne 5 9855
rermdved ahidehe (miu'ureedaQ Btireed atorobm mafperaiﬂneamm Wlutﬁﬂhad

filt L?(fagl [tra ﬁonc nt r at ed ‘?&\? r.educ
ce 855 185 W%’redﬂ“&é-!e H"E&?rl FePNCRE RIGSSYEr 27 " S?‘%‘%Mﬁ%
redidsbmgﬁmcicmmnethaﬁe @degﬁﬁ?ﬁ@idwltmg%@hﬁbﬁ)/vats%dded
dro%(lvis\gztgealétgn%dt(qﬂ‘utlfn&? W@ucgr@e@ygjrydwlapupﬁ hy@rog@loqdq@% Sag.
226 Mimdl) &hd tridtiPardin@ 96 {.8mL, 440 mmol) in dichloromethane (150 mL) at
0 °C. When the addition was complete, the cooling bath was removed and the
mixture was stirred overnight at room temperature. Insoluble material was

removed by filtration and the filtrate was concentrated under reduced pressure.
The residue was partitioned between ethyl acetate and aqueous 10% citric acid.
The organic layer was successively washed with aqueous 10% citric acid,
aqueous 3 N sodium hydroxide, and brine. The ethyl acetate solution was then
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1 H, 3.23 (s, 3H), 3.69 (s, 3H), 7.00 (d, J = 9 Hz,
2H), 7.39 (d, J = 9 Hz, 2H). M8 25 (DCl-NH3) nfz 284

w@ k30010 z 301 (MENH4) +. Exanpl e 29C PCT/US2007/071849
2- (4- Brono- phenyl ) -trans-cycl opr opanecar boxylic acid
dridd (%/l‘g%@ bnd%ﬁer@dsqihétﬂlt% Waslddf le
4 ) e Sgt asg%%i?&%'ﬂé%m 80.8

pregsureemqﬁwrysmvp maétpwfle@bh ewlumomrcvm;atosraphmsé 35(10

erat u a
ne B oBbal S0 Rk 8P BADRL 6 Bk R ugR Socr
8 3BTTS,S200.76QE L84Y 7.020(ddli) Ei HBYIH _|)h¢ 4ectdl 3 E@HQfZH) 7.51
cent rated _hydrochl oric a acid. The et her | ayer was
(A, fZ S A R 63 End=dheiot HD: MS 6-NELLBVR 2TePdr Hitamz 287
(Masapacted with ethyl acetate (2 X 100 nL). The ether
| ayer and the ethyl acetate extracts were conbi ned,
dried (MgS™4), and filtered. The filtrate was
concentrated under reduced 5 pressure to provide the
title conpound. 1H NWR (300 WMHz, CDCI3): 8 1.33-1.42

(m 1H) 163171(@_@@&2_%84191(m 1I—|)
me atboxviit.ac] ] 11

(M) + 10 Exanpl e @ﬁ_-ef«gbe_mg'
?0%(@1"?%@&@@?@“@8%& g)lo% um P(}éljlée 62(6]7889,5139 I?'?'lols H
DMSKB(—ﬂODerL)ébt&)z“& was trebie with. sodiLith heéxide60P) birisparsone 4.57

o, Bty H 45 P SRR BEANoA 45 SPGB b e e v

removed ana tHe Mur@&ﬂaﬂstwiedrﬁltrbé‘rm&ﬂpéraﬁlrbfféﬂb ffutéd. on of
cl opropyl internediate in Exanple

h
Soldsh ¢ 68 Bk ISTEGIAS M ERIB FOR (PO REL. SOUBME iy 1 1
DMSOl(mO&ﬁIQWd Sdded cﬂ'@ﬁ\msé to (H'e'sm&tlﬂe avfd é?mng wHé gﬁ{tln@eﬂ

nltrogen at nospher e. m xt ure was Irre

OVGE'EJQ'@ fidye Mixkye was Uteﬁléwtf( q@yraceq aquenys aapavLGheride
ano( %%%x%%s %er&ltfa Qi di éi %@U eﬁéﬁ‘% %nldw.gg?f Tﬁ? fgr%tr?m%b

ext@gt;guerem@d rfMQﬁ@s)sao@\ﬁlt@‘ed r The filltatel@as chocersraterlundexnd

rech AR pRE B IS T M wBK Fh e by ed U B gty

(70f30meakaaefelrm acetaw) b pﬂsmeqng ame %héd@id mNmtm MHEN
gfs uratz% 25 aqueous_sod bi car bonat e and With
CD nb

3%1('Hy1"'2aée§0aﬂ@7s(61 dH). 32842 (m, 1H) 53325 (m,
1H), 3.23 (s, 3H), 3.69 (s, 3H), 7.00 (d, J = 9 Hz, 2H), 7.39 (d, J = 9 Hz, 2H). MS
(DCI-NH3) m/z 284 (M+H)*, m/z 301 (M+NH,)*.

Example 29C

2-(4-Bromo-phenvyl)-trans-cyclopropanecarboxylic acid (racemic)
A solution of the product from Example 29B (24.3 g, 86 mmol) and

potassium t-butoxide (80.8 g, 684 mmol) in diethyl ether (900 mL) and water (10

mL) was stirred at room temperature for three days. The mixture was then siowly
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then dried (MgSH), and filtered. The filtrate was
concentrated under reduced pressure, and the residue
we®7psmid i ed by col utm chromat ogr aphy (90: 5: 5PCT/US2007/071849
hexane/ di chl or omet hane/ i sopropanol ). Drying under high
CiiAEBYHR RNt oRtbr 2 dHfh 0
ac ms?@r eoms#s vvergng%mgr at )gfrgaﬁlgﬁéjﬁlgnﬁ?&%thewﬁyergv&s
wasdwidrvyph Rrineand thetacidig @@Jeogg que)' wag@Exiracted with ethyl acetate
Rehe |
(2)?%@ t) trHé"&fH& |ay}§i%58 hﬁéétpg afc%iaeié%%??& ghr‘ﬁbﬁgdr ay

Fdent
driegk (MgSkD4).canddiitesechsThepliiatessameprickatrated $|m|bs r.ddurced

conf i urat the c ons, The |a
preSelie i pisuiom o S GopeSHso BNy EBRMAG: GPRg 6 1-95-1.42
(m, dlll-ﬁS’( eaaome(m (’fl-ﬂt ¢r8t4tpg1 {rh!™eH), 2517 %ut(ﬁhs 11“5‘56 858, QJHEd

configuration at the cycl opropyl

Hz &h)bﬁﬁé (d E!ar |9;)'J7e|2lh't)1 hyo8iikrss dH3 o MS (Q@i NHa) m/z 258
(M€l opropyl), [(1 S, 25)- 2 (4- bronophenyl

) cyclopropyl J-{(1

S, 5R, 7R) - (10, 10-di net hyl - 3, 3-di oxo-3X6-thia-4 5

azatricyclo[5.2.1. 01" 5] dec-4-yl )} et hanone: 1H NMR

(300I\/Hz ChCl3): 8 0.97 (s, 3H), 1.17 (s, 3H),

30147(m 3H), 1@@&1@_&_@ 1H) 183199(m
, _ ) 3 2

(d, J = @A Tih,la-aﬁzatr%vélﬁlilh Nﬁdewmltméﬂhnohﬁ
(D - NH3) mz 455 (MtNH4) + 10 Late-el uting

di astereoner (R R-cycl opﬁB%yI ), [(1 R 2R)-2-(4-

18,25 PR2NE BYdhE I iV E R rbpdil-ft1S.5R . 7R)-(10.,10-dimethyl-3.3-dioxo-
SSR?R-;Ol di met hyl -3, 3-di oxo-32.6-Thi s-4-

azat ri cyebgliiua-a-agayicye 'v-" geC-deii pmemanong H NVR

1> 9854 sionind bpny, g g3bboropyf RicrgdBia iy eyamoie

29G3(30.5 9. HmnmlLia MF (200 ML was-t2ated With 1,2|H):arb3n§ﬂ9|1rﬁtdéﬁole

(1 5%}9974;%@&?) Lﬁ\%eﬁa%%ﬁlﬂég&%'égmos@gg%em ur?ryvfs Z?g%ed at40

°C fokit¥tedy and Bean(d 5§ (-}28 0-darfpttiulant {CRISOPAG94€90.8], Aldrich

cob 55U BEBARSE L B5R i b 4820 A v were

addedo Mhehraixidre )Ma)sdtmad QMO ]°C{f¢6r16 fours and then at room
5R 7R 10,.10 I 0X0- 3X6-t

temffsﬁ“v?ec &jgs!. d'lhf m?(urgmééhan pa 5%%%@@9 elfyd aetate
and ﬁ%@b@ﬁ'&' ¢ hgrachierie adid. Thé- o?éarﬂmdy)er was Wazhbe WrRBhiiraRd

m.) was stirred under a nitrogen atnosphere

aQ%PUS #adigm bicarbppatg and;taen with @r'ngowtm yﬂml amtﬁtﬁﬁqlwm WRS
theh riéq (Mgsbl,,p bﬁaﬁtta@ae T@\%Gmﬂatémas%%n crﬂr%a uHBsr redaes

ropvvlse he m xture. t1ron was
Pregeiei @?Cbthetfﬁ%d\#? maarpemmbxsvlpmwrmmamrapwcmog Shour .

he%@f@aﬂ’émmethane/isopropanol). Drying under high vacuum supplied a

mixture of diastereomers. The diastereomers were separated by elution through a
chiral column (Chiralcel OJ ®, 90:10 hexane/ethanol). The first diastereomer to
elute (retention time: 11.8 minutes) was identified by x-ray crystallography as

possessing the S, S absolute configuration at the cyclopropyl carbons. The later-
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(27 nmL) was then added dropw se at -78 C. The dry ice
bath was then replaced wth an ice water bath and

W@ a00ansttoed aqueous anmoni um chl ori de was addedP€DUS2007/071849

guench the m xture. After 10 mi nutes, the insoluble

ol Sl oo STRAGRYRY i o Bl e il

configuiatigneat frescysinpsenyl catbedsunder reduced pressure to

e afiFelBuS etz (5, SRR S 28T 2 @Y ot one
brongphany| Ryodp iy 0L 0l svmﬁmzomomemgl 3,6afitxa-8i Sgia-4-

roduct vvereslcorrbl ned and concentr at ed under reduced

az4lfiguelqlp 2. 19 ldscoybienathanane: | B NURAE00 MHz, GG 63087 (s.

%"217 @D§H§)1 3(813474151 %1;&5;71 émgségZ(F% |—p11 %% ﬂﬁ)g?@(gig) (12001-

2.19 (m, QHI)'IZZ 5&9)61 (rrv 1), 2.83- 2;71:(ng, let), 3242)3.56 (852K} 3.96-3.92

(m “W)N:z'é)o @ o MF AHCr ) 0 ]?z‘?—t)( WishScr-RHY & 245

(MFNBQ)‘ 2-vi nyl - cycl opr op- 1- yI I benzene 10 The al dehyde

corir b Sid@BbMeER Fofomonul ok 2Bhettned 1 h o
| e
T (T )

azafrieyaipi5.2 11 dﬁc-@vl)}melhzﬂwng. 7H NMR (300MHz, .GDICI3): 9D.981s,

o 14 388 029 T, s 5 ol Lo By 230

2.18 (&, 281),146-2199, (myRH) DEBOISEH (nif 2H)23 B6(AVBSIH) tH), 7.09 (d, J =

9@2&?'*?*%%& #S%h%ﬁl/l WSO Yz 355 AMANEWY- 20 The

al kene internediate from Exanple 29F (1.64 g, 7.35
mol ) was converted to the al cohol by the nethod of
Exanpl e 26F, foll owed by chrorrat ography (7:3

hexane/ et hyl acet at e) Ethe title conmpound. 1H
NVR (300|\/Hz CDCl 50960 (m2 ,100114

(m 1 HR2R)2-(4-Bromephenmiicyclopra B), 3. 76
(t, Aéolﬁtn@n b?the@é‘ﬁer—el@lbd@ R.R- dl%stergo 'F92R¥2?(5 (d, J
2H) Exanpl e

broggqghgnyl[qyplogr@s)] {QIS( QRHWﬂw.yeﬁmdathyl 3 3-dioxo-3A°-thia-4-

= R 2 O kPO e e bR BB g2 o

11.86 49mairv dichiamometbanee(t08dnk owasstiredoliredey la driphitfogedi at e
atnpélsphgree &= %QE O/{ 1 '1:31( nBllOﬂ oP t?isogthlaYﬂmlnum hydride in
dichloromethane (26.1 mL, 26.1 mmol) was added dropwise to the mixture. When
the addition was complete, the mixture was stirred at ~78 °C for 3 hour. Methanol
(27 mL) was then added dropwise at -78 °C. The dry ice bath was then replaced
with an ice water bath and saturated aqueous ammonium chloride was added to
quench the mixture. After 10 minutes, the insoluble material was removed by
filtration and the organic layer was isolated, dried (MgSQs), and filtered. The
filtrate was concentrated under reduced pressure to provide a colorless oil that
was purified by column chromatography (9:1 hexane/ethyl acetate). Fractions
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total reaction tinme of 45 mnutes, followed by
chromat ography (7:3 hexane/ethyl -87 WO 2007/150010

W(PQITDHMJSIEGIO?/ 071849 acetate) provi ded t he t|tIBCT/U52007/071849

compound. 'H NWR (300 MHz, CDCI3): S 0.87-0.95 (m 1

corfinig o Y %mg.nsm gnaﬁ;ac%ee%@(rgu ocph sy d %

pro&ld)e the" t|t4|é3ccérdpom1d: NKR @D, MHz,&5DCH): 671 ?4591 BIZ (math),

1700 T R o et B, i 2552.63 ImHAR 66 &) 3 = 0 iz, 21,

7.42(2R) = 2-HA 2H)ya88{&) paamyhz 4 IMS YOCRR bﬁ'/iZ@S g\){ll-l)*.
/ %i QV"@]‘S The al cohol internediate from Exanple 29H

miz 4% 9718 mmml) was converted to the mesyl ate
internedi ate by the nethod of Exanple 26H to provide
the title conpound. 'H NVR (300 MHz, CDCI3): 8
0.89-0.96 (m 1 H, 1.00-1.08 (m 1 H), 1.13-1.24 (m
1 H, 1.76-1.93 (M 3HeyadoR®grs, 3H), 4.35 (t, J =6
H22H) 716(d— , ,749b(d J =29

P B il o Sbr B £ 451135y o

convertgd pmdsmalkeme iR0the andtbods outlired ifitExamgxy REE efollowed by

t t Ex 291 (0. 37 . Q8 |
byl e i S BB o e
CDEas?\rHJH&WZﬁlg (fhheHs, '1técﬁ1<?qflﬁPHsz 18851 9P(A! PAf 42448597 (m,

um chr omat ogr a

TH1 BB D e A 4 BIRONOT, 7o G 1o 286) 7. 36 e = 9
Hztél-ﬁ)| EM§%FNPQ) M@zszg.ﬁgwggagl,ved in methanol. To this

'stirred sol utiron was a solution of one

equi valent of L-tartaric acid in nmethanol. After
stirring for 15 mnutes, the solution was
concentrated to half volume and treated with ethyl
ether to |nduce crystﬁ&an@e @n of the title conpound
as the : N+h,

1. IBwelal%e(lmerﬂneUi)ate ﬂ:onﬁ‘E)(a% I@QQIg (1:65 HZ35?rh‘9no was

or 71@'%’%‘5’63 0419?53 e Teﬁrfgi og%e;émglefg r§?“ S b>3 5. 56
chrbmatﬁﬂphﬁﬁbghiégaéglegﬁm jalet'é%e) ﬁgoﬁcgﬁ ﬁle_}@lgb_}:o&p%uﬁéb @ﬁ ,{)@ﬁR

(300 iz, NFRE13)11620.3820. 786, 2H), 1.00-1.14 (M, 1H), 1.54—1.76 (m, 3H),
4.91-4.97 (m, 1H), 3.76 (t, J = 6 Hz, 2H), 6.92 (d, J = 9 Hz, 2H), 7.35 (d, J = 9 Hz,

2H). MS (DCI-NH3) m/z 258 (M+NH,)".

Example 29H
4'-[(1R,28)-2-(2-Hydroxyethyl)cycloprop-1-yi]biphenyl-4-carbonitrile
The bromophenyl intermediate from Example 29G (0.83 g, 3.44 mmol) was
converted to the biphenyl intermediate by the method of Example 26G, but with a
total reaction time of 45 minutes, followed by chromatography (7:3 hexane/ethyl
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WD 2007/ 150010 PCT/ US2007/ 071849 (MrH) +. Exanple 30 5
4 ((1

W(szm)m)w@u(z [ (2R) - 2- I\/Et hyl pyrrolidin-1-yl| et hypQUysioope71849

)-1.1" -bi phenyl -4- carbonitrile Exanple 30A (1

bl 4 N AR 5 R e 0o

(m(1H)1.8,97S). ommmbnommmhw JKH)CH eproPY (rh; $K|ﬂ,3 79(t,J=6

Hz 3307 R i 02 200 £ 80 7.9 M, R BT dhoy S 5ae e vs

(Dd:IH\lE[g()amzlzmzmlDNmy di chl oronmet hane was stirred under a
dry nitrogen atnosphere at -78 C. A1 M solution of
di i sobutyl al um num hydride in di chl oromet hane was
added dropwi se to 15 the m xture. Wen the addition
was conplete, the m xture was stirred at -78 C for 3
hours. Methanol was t h&EXagye-2ldr opwi se at -78 C. The
MethahE QBRI ciR D-[(1419R).DRL. AHAE-thbHehy PR S ol SHyi et
and saturated aqueous a U
quench the m xture. Aft erester i nutes, the insoluble

mat

TR BboNA TR el b0 308, £ 36 pAGTRES
conveded ito theamesylate l@tememahed:ydlje omedbod oéﬁmplemeelstsmrwlde

nd the re fi al um ronato r aphy
tnele Conpeliy Y RvHTda ) CBGIs PecBe g, ki k- 08
(mpﬁ@)dulqta-waqmml 11?3@-13935@7@1'-992“385{ Jua%r (t fﬁ%ﬁ-?zd 2H),

ressure to  provide th oun
7. 1§dé i @r"c'ﬁm"»*‘ﬁ "1 88 @ oRB iz, AHiy T S8 Yo b Biie, AH) MR (5B
NHI fijyom Exanpl e 30A was subjected to the

cond| tions ou{l ined in in Exanple 26E, followed by

chr omat ogr aphy (100% hexane) to provide the title

conpound. 30 Exanple 30C 2-1(1

R, 2S) - 2- (4- Bronmophenvl ) cvcl oprop-1 -yl lethanol -89 WO

2007/ 150010 PCT/ US2007E@ampeP9JThe product from

%ﬁ%ﬁ-ﬁ%f%& “%W&Jr%ﬂd% LS g Ebblan o 4.

MpTr e 20T, oy bll[ orrat
hexane/ et hyl acet at e) tmrgomtri lgle
The mesylate intermediate from Example 291 (0.37 g, 1.08 mmol) was
converted to the final product by the method of Example 261. The title compound

was obtained after column chromatography (95:5:trace

dichloromethane/methanol/fammonium hydroxide). The title compound was
dissolved in methanol. To this stirred solution was added a solution of one
equivalent of L-tartaric acid in methanol. After stirring for 15 minutes, the solution
was concentrated to half volume and treated with ethyl ether to induce
crystallization of the title compound as the mono L-tartaric acid salt. 'H NMR (300
MHz, CD;0D, L-tartaric acid salt): 5 0.93-1.10 (m, 2H), 1.13-1.24 (m, 1H), 1.44 (d,
J =6 Hz, 3H), 1.71-1.85 (m, 2H), 1.85-1.99 (m, 2H), 2.02-2.15 (m, 2H), 2.25-2.49
(m, 1H), 3.06-3.19 (m, 2H), 3.41-3.56 (m, 2H), 3.59-3.72 (m, 1H), 4.39 (s, 2H),
7.21(d, J =9 Hz, 2H), 7.58 (d, J = 9 Hz, 2H), 7.77 (s, 4H). MS (DCI-NH3) m/z 331
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the title conpound. 5 Exanple 30D 4'-[(1

S, 2R) - 2- ( 2- Hydr oxyet hyl ) cycl opr op- 1-yl | bi phenyl -4-carb
wo@piornsdoeo The product from Exanpl e 30C was subPenUsz01/a71849

the conditions outline in Exanple 26G followed by
(M+§{)¥ omat ography (7:3 hexane/ethyl acetate) to provide

e title conpound. 10 Exanpl e 30E Met hanesul fonic

acid. 2-[(1

R, 2S) - 2- (4' - cvano- bi phenyl - 4-vl)-cvcl opropyl | - et hyl

ester The product from Exanple 30D was subjected to

the condl t| ons outli neE!xamgliaEBOExarrpI e 26H to provide

| ]

cgpropvl) 1,1-biphenyl-4-

-yI I et hyI )cycl opropyl )cégbbnrtm phenyl - carbonitrile
20 The product from Exanpl e 30E (net hanesul fonic acid,
2-[(1 R 29)-2- (4
cyano- bi phenyl - 4-yl ) - Gseintis 8Kl ] - et hyl ester), 0.40
I = further converted to 4'-((1
3 < lgprog arbaldehyde }cycl opr

oY Soldtioh of e @éwﬁé!lhtrﬂg csarso&as&rédrﬁert(sm Ape the

procedure described in anpl e
broregphghvl)eysiersapy -ES AR, 7@;@0 10- dlmethyl -3,3- dIOXO 3%-thia-4-

b. /
L
dichigrogethane was stisteidyinder heiry aitdgen biriospieré-al —HC.was M
s BRI R b s oo
the mvytsrceaIWhere thef addiiorewasoaplete) fhe miitdverwaslslirfddRat(-380C
for %ﬂrscﬁeﬁaqtﬂl Qﬁf?l Orrié%gdrea\lﬂts)\e atsyg)}_é) T%gl)d%y eé)@ZI{?Ngi
thert raplaced)withlarBite velér Hath abtlsaturated adledusldmmiBniutii:hioride
wa%rﬂzd%_dgbéﬁe c%@% r%_Pﬁturg' 8&&3 17& gﬁt{{‘%ﬁ 2tr52 insgl'qdﬁfe_ r%:gfq)'Giaerynag 8
remoded By filt'Rtibl and khe orgarié layer whd)se Uﬁté%rr‘ed}ﬁéb Zan%31

I-_P -90 WO 2007/150010 PCT/ US2007/0718 Exa
ﬁlteéep hg(ftl

\f%{ﬁgfjaSQQqngepiy@tpg |ungerrfegugqcbpqe§§ure and the resrdue
was Sutftie8 Ry GBHInn ehrbmitbtashY lo: fn&areithiitdckfaite)® Fractions

containing product were combined and concentrated under reduced pressure to

provide the title compound.

Example 30B
1-Bromo-4-[(1S,2R)-2-vinyl-cycloprop-1-yllbenzene

The product from Example 30A was subjected to the conditions outlined in
in Example 26E, followed by chromatography (100% hexane) to provide the title

compound.

Example 30C
2-[(1R,28)-2-(4-Bromophenyl)cycloprop-1-yllethanol
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Exanple 31A tert-But lbut-3- n lox dineth |Isilane A
stirred, 0 C solution of honopropargyl al cohol (10g,

wO22d4/1pmh) and tert- butyl dimethylsilyl chloriBer/g8%bo5071849
g, 0.14 nol) in dichloronmethane (50 nL) was 10 treated

W tﬂhetﬁrbﬁlc*ﬂirbﬁﬂEfﬁnélg 308 \ﬂés st ctéd Pthk-cohBffiond BEﬂmtgd in

was then stirred overnlg roomtenperature

Example ¢bE. faliaweby é'arom&twraamseﬁ & hexanedethyragetate) topyevide

the‘ﬁﬁéc%?@@ncﬁ'\@so‘l) and filtered. The filtrate was
concentrated under reduced pressure, and the residue

was purified by chromatography (95:5 hexane/ et hyl

t at t de t d. 1H NWR (300
Mo, ot 3): 1.8 0. oRced 8BTS s Toryt 1. 06 (¢,
J 4’ (1% 2R 2H4R-HyRrekiethyt)cycloproi- 1 Hlbiphenyl24-earboniriike ,
TerTeitiose FofueRmaE Roc AL puesias iy copgitions enyins.in

Examplé QﬁGefoIIﬁ@eG\bytn:htdmato ibhirXa 8hleras/éthylladiate) tdprivide

tri-(n-butyl)tin hydride (1.43 nL, 5.31 mol),
thegﬂ%cﬁmgﬂp dcat ) in benzene (10 nlL) was stl rred at 80 C

for 3 hours Vol atil es were renoved under reduced
pressure to provide t title _conmpound as a colorless
oil (>95% E-i soner). 0 Mz, CDCI3): 8 0.05
Maharfddhlfoﬂc %@rdoz
m ] . - . ] .
(d J =6 Hz, 2H), 5.94-®S8T (m 2H). Exanple 31 C

¢ Tk o elafpeiiles Lgaben veboloseLinBy
EX&@"P'&QGH tepppvide the-titlepeopiopndny| triflate 30 (3.1 g,
9.48 mmol, prepared from
4'-hydroxyb|phenyl 4-carbonitrile by standard
net hods), and Pd(PPhs)Eme;D_SZ g, 0.47 mmol) in DV
3 > . The

2007/ 150010 PCT/ USZOO?/@?H(Bﬂtﬂle betvveen et hyI acet ate

il hfboct % R Rab SR fohe 2o BRTR 28
cyahbwwhﬂ-ﬁw cybiepropyi]-ets/l ema ouong‘ Hery mynhotobas M urther
R T T L LR LIS
blp%@l-agcafﬁomtﬁié)thrdhgﬂ thé the &H&edlﬁe ﬂl@sé:nt{e‘al in Exarr@lé‘ﬁgJ
Colgnmg:h(qnatpggpm (9914: trage mchlqomtmelmemamlmnmgmym
hyd?oﬁde)(ﬁi‘owc]ed'th% title: co%ﬁpouna. Fhe fitid %o&ﬁbuﬁmas%solved in
ethyl ether and anhydrous HCI gas was bubbled into the solution to provide the
hydrochloride salt of the title compound that was crystallized from methanol/ethyl
ether. 'H NMR (300 MHz, CD30D, hydrochloride salt): 8 0.95-1.12 (m, 2H), 1.14-
1.24 (m, 1H), 1.45 (d, J = 6 Hz, 3H), 1.66-1.81 (m, 1H), 1.81-1.93 (m, 3H), 2.00-
2.17 (m, 2H), 2.27-2.41 (m, 1H), 3.07-3.26 (m, 2H), 3.43-3.56 (m, 2H), 3.64-3.75
(m, 1H), 7.21 (d, J = 9 Hz, 2H), 7.58 (d, J = 9 Hz, 2H), 7.77 (s, 4H). MS (DCI-
NH3) m/z 331 (M+H)*.
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(DOl -NH3) mz 364 (MtH)+, nmz 359 (M+NH4) +. Exanple 31
D 10
wae@ngse1q 2- F2- (tert-but vl di met hyl si | anyl oxy) er¢yUE209D071849

opropYl) bi phenyl -4-carbonitrile (racemc) The

cycl opropanati on reacti on was conducted according to

the procedure in Tetrahedron Letters 1998, 39,

8621-8624. A stirred solution of diethyl zinc (1 M in

hexane, 4.1 nL, 4.1 mn?_&l g rd n! g' chl or onet hane (10 ni)

was chilled to 0 C A ion of trifluoroacetic
Harang)-242+Ryrrolidih-iryiethyl )cyclatirepvijet dhisiph 4¢carbonitriven s

added dropwi se to the cold mixture. Stirring at 0 C

was continued for 20 mnutes, and then a solution of
di i odonet hane (0.4 ni, Edarfipleraly) i n di chl oronet hane (2

nm.) was added  dr i se éo the cold mxture. After 20
m nutes, a so@—&MLﬁMlM@@EG g, 1.65
TITOA, Mtk @ mdputmmﬁ%ﬁﬁ;pfépdibyl)alma @@%Gd 14GndINEN R ert-

i ce bath was renov e m xture was

butgiginethyis i Shigate (458046 tha) NglohoRIeIAnatED RS £ h
tredled vJNhQﬁlétﬁﬂHﬁnﬂﬁZZ@n‘iﬁLeﬂﬁ Bé?ﬁcﬂ}j Hd mxtlﬁ}‘ééﬁ&ﬁl herl Igﬁrred

crude product was puri by preparativ "ayer

OV%WBBh%ttregmetﬁwera(tw <l méwah@ wﬁwasaeémaﬂwezyatebam tm de

orghhi% I%}e‘r'vfasccﬁf@@ Q@@?A}%Wﬁﬁog‘?wﬁ'ﬁ%ﬁ@ g}lggﬁ ecgﬂﬁnder

redmcgbp@swe( and ma repidue vaspurified by ch@iraatogidphy YQSt& (d,

heﬁqge/e%m abgtal% to Brovbde_tﬂg tlﬁﬁ cor@mun%.—l% B&ZR 2@_99( MWZC@%)

5 0.08d) 8H), rdgo g&@m(%&lmm& FH2MHE 23 (6t,30= 6 Hz, J = 3 Hz
Trans- 4 tert butyl di net hyi - si I'anyl oxy) - et hyl ]

ZHL@y@ @p#cpﬁ/HF) -phenyl -4- carbonitrile (racemc) A1l
M sol ution of tetrabutyl ammni umfluoride in THE (3.1
m., 3.1 mmol) -92 WO 2007/150010 PCT/ US2007/ 071849

was added to a st_i r r edExampleX18nper at ure sol ution of
Exanpl g 3dui. difke -(tg‘tnb?:ltv'?sﬁamJ E‘!_'RA Eulj-é-!eﬁﬂégé;-?llgé%' The
m Xt ure was strr ween

et Hybolutien of Eytammle\MAdrl 08‘@16 87 menul); tri-nybutytirshytirided 1.43

455l AN g 1 ALEBRBOGRESERD el
holry. Vblatileisiwere cémoved omtexpbjudedPpréssune taproivriehie titie

acetate) to prowdethetltlecanound H NVR (300
compnde SgloNesspib 960 Ramert i N 6300,Mbts, CRCIE )

0.0%- (é%r%) 8130(6@8 gm%H)lo%z(é i), 483-258 (m3 6l 3424 .53,

GH) 234—2 40 (m 2H) 3.66(d,J=6 Hz 2H) 5.94-5.98 (m, 2H).

Example 31C
4'-[4-(Tert-butyl-dimethyl-silanyloxy)-but-1-enyl]-biphenyl-4-carbonitrile
A solution of Example 31B (4.95 g, 10.4 mmol), 4'-cyanobiphenyl triflate
(3.1 g, 9.48 mmol, prepared from 4'-hydroxybiphenyl-4-carbonitrile by standard
methods), and Pd(PPh3)2Cl; (0.332 g, 0.47 mmol) in DMF (20 mL) was stirred at

80 °C overnight. The mixture was cooled to room temperature and partitioned
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7.48 (d, J =9 Hz, 2H), 7.68 (g, J = 9 Hz, 4H). MB
(DCl-NH3) miz 281 (MeH)+. 10 Exanple 31 F

wordohasmwsul f oni ¢ aci d, PCT/US2007/071849

trans-2-[2-(4'-cyano-bi phenyl -4-yl)-cycl opropyl | - et hyl

betﬁr’é&ﬁ %th)ﬁ QEégieCandT\X/ét%F h?‘f\é‘ﬂ}eq%guc( 9 ér%vég-drlé'c{ ﬁo%mla}\dms

t'o a stirred, era ure sol
fi Itm nﬂ"% fi ly@teewv@s) cgzpeg\tratadgmdemo)ucaﬁ @reasureards thiefresidle

waq B S A dbaigbrg o T2 By R SRR 1 plovioe
the\Mue corpoadd Wi Nr\mt(@%o M%SC% t % ? OB BHYaR9 1 gs @f'*) 2.46
ere e | rate was concentr at ed
(@, INEFZ) 23008 (b 8% 200 632 it TORE, d PSS (4.1 16
HzCﬂ*“WWﬂCtd JHIWR ir%oﬁ Wa J%@ZH)&%%&E&@U%%}@W M%B
(D‘%'rH‘Hq)W%f (M@S'h) 9@/22‘7’9 (M4NHa)20 2.99 (s, 3H), 4.35
(t, J =6 Hz, 2H), 7.16 (d, J = 9 Hz, 2H), 7.49 (d, J
=9 Hz, 2H), 7.68 (g, J = 9 Hz, 4H. M5 (DCl-NH3) iz
359 (M+NH4)+ Exarrple Ei_rmkﬁg(trans) 2- (2 Pyrrolld

[ npyrrol [ d| ne (5 m_) V\Mesi_o)rred. at refl ux o
d
OV SF 3 opyhh el s SR e ARGk W ppcocure
in wnaopumgxempm Q% 39, 861 1c862. onstided soluatdmhendibthyt inc (1M
in 26 3 4 Lol g metnignen 10 inwascijienfo B o
soldtior) of tﬁﬂtﬁ)rdadétl(‘, @blm 3‘2H)1L 4214%180 7r5d|6ﬁlbrc5ﬁ&thar?e Mm@was

adtiqp drgmlsem%ld Ni'.l&)]l’%%tlrgligat M@)w,as Qoggnwg( for 20 mlnutes

anc?-@\@ﬁlaléﬂ&ﬂeﬁ drEiibysrReNane (3-89, @ﬁ%lfm%chloro ethane 2
(1S.25)-2-{f(2S -2-methyl pyrrolidin n? S/

mL&y@fs @ﬁﬁ%?f%&ﬂt e gold mixture. After 20 minutes, a solutlon of
Exéﬁu%txafmom@gt hgs N@bl@ﬁ%ua\lgrﬂ&ﬁ{é&%@gﬂﬁfwﬁﬁ%gg%‘d;‘g g
mmt@rﬁranﬂ the I%ﬁﬁthwasyem@veﬁprﬂw mixiuiel warestisresbatuopmn of
temgFalfetdH3 th°E‘ so:a}r@téﬁwhq? |'\%‘in‘}€8ég % iﬁdge?‘"%%)wwﬁm ),
hexaae( dtbwa)qsuqemdngg wals Q@'lfleﬂthy)prami'atuve thin layer chromatography
T ol BB 5B oned B a8
CcoB): & 0.04 %, %ﬂ‘c}l ©05 (3/3H)f 084 XLoNRH! 2H), bd (F13R)UT S6VEP5 (m,
3H), 3.74 (t, J = 6Hz, 2H), 7.14 (d, J = 9 Hz, 2H), 7.48 (d, J = 9 Hz, 2H), 7.65 (d, J
=9 Hz, 2H), 7.71 (d, J = 9 Hz, 2H). MS (DCI-NH3) m/z 378 (M+H)*, m/z 359
(M+NH,4)*

Example 31E
Trans-4'-{2-[2-(tert-butyl-dimethyl-silanylox

carbonitrile (racemic)

A 1 M solution of tetrabutylammonium fluoride in THF (3.1 mL, 3.1 mmol)
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cool ed to anbient tenperature, treated with HJ (1 M
and extracted with ethyl acetate (2 x 75 nL). The

woe@answid ayers were conbi ned, washed w t h H2QPErRTS2007/071849

brine, and dried with nmagnesium sul fate. After

was édg(eﬂ b b Qffrrel YooRT t%ﬁﬂie?athl%)’@dluﬂ%sof ES&Prﬁﬁ‘é‘B‘i BY6! @85 '@d ¢ Ir55
ced pressure and the resulting o purifi éd
mmel) in THF (gmlgelThW naiKtureves stdr&rli’dmrs (Rﬁﬁhﬁ%eﬁmgwq@ %

et SEFEIE A Bkl oI a0 WS TR LR 08 pfsig. TR

filtrgterwas clel)u:er(lrﬁa;I ongs r(ed.qnceﬁ pressute, lahd(the rgsidugwas pigified by

ooy el eeRghf ol ol (pd °°

conibgglﬁd.dd-l NAFL BOGMH2-GEICI}: 31D, 672007 B, A 0071 08 (m 31K
1, 1:2-d1 21, 119) 1%1 79 (@42%5"3')@@ Z%qﬁ 23 (?Dh-l%é)%l'ﬁél
7. 4{%) —2%2( %’ﬁf‘ﬁ 68 [ 3% Riz348). '\lvl[s”(DHl INER) 29k 287 T+ H)-.

pyrrolldln 1 yl I met hyl ) cycl opropyl ) phenyl | -5- 25

(trifluoromethyl)thienof3, 2- yri di ne- 6- car boxam de

A solution of the pro%@waaml e 32A (50 nmg,
Mdlharbsilioni¢ acid, trans-2-[2-(4'-cyano-biphenyl-4-yvi)-cyclopropyll-ethyl ester

(trifluoronethyl)thieno] 3b2- bl pyri di ne- 6- carboxylic

acid (110 ng, 0.44 mmol ¥ac€R

N- (TorethyrahiRy I(@ms mpnom/hﬂnd}; wad Qd’dé‘cﬁtb@@iirréﬂ %bm
hydr ochl or i de

tempLE@BOHtion of EXBTE H1E o248, 051 miol end methaesuitang
chidiidel (0882 A0 £10 AP MTRRTEMAHE DALY Gt Wifing Toeso0

m xture was concentrated under reduced pressure and

minutas, thesnixtuse was Vﬁﬁrﬁeﬂl"@@ wales Th%grgj’élc layerrwasdniasl 304
: _

(MJFRSNAHY fera Phe %'”%%%@?%%&%359%%%9%% gdtsure to
proAde AhésSeaae tide bBFﬁﬁoummS H NMFRe (300 MHIZHSSCH)‘I 85\||UF8Q—3§-EB I—f)m
11y 13- T8 e P28 5, T 762189 (. 1. T84T o8 g 2H),
299@3 3H£Hi 353@ 71$d|—|&32|€|m7163¢dzd—’199|é ZHP& 49%8*:!)9 Hz, 2H),
7,68 (@ai.= 8 Hio 1 NS (BC-YH e asO (MENG)" 1 1) 7. 55 tu.

J=9 Hz, 2H), 7.70 (d, J=6 Hz, 2H), 5 8.30 (d, J=6 Hz,

1H, 874(s 1 H. M5 (DCl-NH3) miz 460 (M+H) +.
Exanpl e 33 N(4 F( 1 Examg|e31G
-f 4 '

sol AlsoluttoroOf Emi (3(1 6d0.064 @;Tﬂaﬁaﬂpmel)mloyr(‘@milnag@ rOLmas
stlr%)rﬁfll,%s&rr? ﬁlgt' r\?é‘étll&§!~8¥é %%ij%g %SQ r%rduggd f)?e?ssﬂg and

the residue was purified by column chromatography (95:5
dichloromethane/methanol) to provide the title compound. 'H NMR (300 MHz,
CDCl3): 5 0.84-0.91 (m, 1H), 0.92-1.0 (m, 1H), 1.05-1.16 (m, 1H), 1.5-1.9 (m,
8H), 2.48-2.75 (m, 5H), 7.14 (d, J = 9 Hz, 2H), 7.48 (d, J = 9 Hz, 2H), 7.65 (q, J =
9 Hz, 4H). MS (DCI-NH3) m/z 317 (M+H)*.
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di met hyl am nopyridine (5 ng, 0.04 nmmol) in DCM (10
m-) was treated with triethylamne (0.12 ni, O0.86
wonw7)is@nd stirred at anbi ent tenperature for BRET/US2007/071849
hours. The m xture was concentrated under reduced
pressure and the residysg Jj‘glg\@lg purified on silica gel
W t h 1% t o 3% net hanol containing 10 % concentrated
41S.28)-4 % 1 Apyisolidin-hyvHine thyl} pelopriopyldphenyl]-5-

Conpound(trlilthUl tf‘\ﬁme%ﬂéﬂ bjgm 6:ta &% él.O (m 1
H, 1.16-T I H, 1.39 ( T%—HE— -
1.37-1.42 (m 1H) 166177(m 1 , 2.01-2.08 (m

3H), 2.25-2.36 (m 1 H, 4,4dd, J:6 Hz, J=3 Hz, 1
FD,BlSBZl(mlFD%@'g—@% J=6 Hz, J3Hzl
4316 4l o Ovdia i

H) , 48118 s
d,

(2 d g broghcbio Sxakife 5.1 0. o7 wﬁo‘ﬁc i
bls(mmetpylell)a)@nﬁdé (tl- 5( &, &78 Hmah,{Pdy(dba); (268 mg, 0.29 mmol) and
DB 0 € bbb A TS DALY S5 ORE B
(1 o(nEl)) wWas( Heahé@fﬁ)mﬁmé Lr%ﬁgé&h!eecﬁtm J%? o? Q?g@( ;Tg\eﬂnﬁtﬁ.lré'WaQn)

€
cocfeg e emRp E R EFARR UL () esbdcactisl wisoty
acet@e (Elﬁd@dﬂ@)" O Sr8alit Weré‘bve(ezé&nﬁhed Ivddrea i, 4Rd

in about 20 m nut'es. The m xture was stirred at

brineg sn«)m%wm masmesiupcayliat odfterditiation, thergganit dayep was
t
conld@kfted LRGN reﬁﬂv]?elj)td;grgsél.‘?ré @@W%@@\W qurh‘% on silica

reacti on was uenc ed VVI h
gel mith 104 ta\3% methapelr(contaimingd1 0 %rmr‘@emuatadddH@I-@am c

iR 6 otBE ety NI doBF RAE kit
0.7048. 76\, (13000.8B:0. 88706 B, 1§3J(d:1$36 tilz JH); 15)@1 I1I4 (m, 1H),
1,352 2rh; 18038515 57459 ardimy. 35T 92208 (ot

2. 27(d45J=€‘r2 Hi J‘-Q@izHZH) 219p-2. A@(rﬁ Dﬂh) BHD) (dal 3=1204, iﬂﬂhﬂ 1H)

B 10 but yl di oxazabor ocane
3 2858 i 6 3440 JEhle A1 B84 Halrh iz 22 MgDA) iz
23{w@ +|n DCM (250 m) and ether (500 nL) was added
t'yl'boronic acid (25.4 g, 242 mmol) and 15
nmol ecul ar sieves (3A, 4-6 nmesh, 65 g). It was stirred

at ambi ent tenperatur eEf or | g : ours. The m xture was

filtered, and the filt oncentrated under

N-[4-((1S,28)-2-{[(2S)-2-methylpyrrolidin-1-yllmethyl}cyclopropyl)phenyl]-5-

(trifluoromethyl)thieno[3,2-b]pyridine-6-carboxamide
A solution of the product from Example 32A (50 mg, 0.22 mmol), 5-

(trifluoromethyl)thieno[3,2-b]pyridine-6-carboxylic acid (110 mg, 0.44 mmol), and
N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (55 mg, 0.28 mmol)
in DCM (10 mL) was treated with triethylamine (0.061 mL, 0.44 mmol), and stirred
at ambient temperature for 16 hours. The mixture was concentrated under

D

reduced pressure and the residue was purified on silica gel with 1% to 3%

methanol (containing 10 % concentrated NH,OH) in dichloromethane to provide
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reduced pressure. The resulting white solid was
recrystallized with DCM ether to provide white

w@roo3tisioso as the title product. NI\/R (300 MHz, BDCUS)007/61849

0.47 (t, = 9 Hz, 2H), 0.88 (t, 6H23

the%rtl&%ﬁwg%&ié “'H’ MR y $@0(§|€1|—‘sz 6% 038[%4 9%355 1?-?*)0 gég 05

(M, N -ﬂ7(d,Ek=fﬁ1lplZe3l'$)4(D20 -1.29 (m 1H), 142 1.52 (m, 1H) 173-1 .83 (m,

3H§4| 4559% aghyo%- anelgj (E'sg%ﬁ'aé Ea@‘ﬁd&% I'ESJA?’é'BI' L 526

3. 30f(mt fl), mtmm;u 9 Hzyl E))(,a7m'ﬁ$ ed 343 HZ32H3, 170 I8 3I=67R, PHYNd

&Fé? 3-di hydr ox

Rty 8 Lhdei MV@e(q@iNigq) mizg6ftHH)T N DCM
(600 m) was treated with brine (120 m-) and stirred
at anbient tenperature for 30 m nutes. The organic

| ayer was separated, adexantple 3dueous 30 | ayer was
extracted w |RI1C | ayers were
conbi ned an ried with
MySO4, and wimetbulicvatoadonyidkenylstnicatinamides sur e to

0. g5t he bi Rt BOUE pri 36 aRR (301" Gl o1

lsoﬁcmo@lschlﬁﬁd)e hydﬁocﬂﬂmdel\(lﬂa)mgricz3126ﬁndl)\ﬂbi'm44~ -96 WO

150010 P i 071
din USRSy i (1/TB LAy g0 I REHh 0 REL Wassbatgd with
trlemylaumn@(ﬂ ¢2 n{DME &%nﬁﬂb aﬁd stﬁr%a df@ﬁi&eﬁtﬁer@ﬁéﬂaﬁ?r@@or‘ﬁs )
r ntt at nrosphere was cooled to -10 C, and
h°‘6§ gﬁrﬁﬂ’% e afs@"ﬁﬁmfa_te Peeryedugrd przswrerﬁmns\e Viggidue
waﬁﬁdmiadQMﬁﬁlllé%d& vmh”‘;% %‘i_ﬁ%oﬂnle@u\éﬁgl Mnl‘éirlug?@“/% E&g%gtrated

roduct from

NHe@b‘) tﬁ' ﬁch'qf@z”'%me) toj nﬂO\ié@thﬁ_tltb@qmwndadw ékMFR (360 MHz,
T 5
CORORYATTTH0 (HETRR: RIS 10 ThgBeeliem st

hr'ou F om

(M, B I66- Bam(m(*a)i) 2.00142.08 (o aﬁpmm}sqmpm 204 {dd)lJ=6

23 TR it 3 eB e e NE i a BT 76 m,

1H), 2P dd, a1=9r+¢z f1¢+) 1.63 (thal#gsHz, 12H)WAB6 quar@ag, 2M) B.73 (d, J=3
sat urat ed aqueous NH4Cl (300 nL), HC (1 N, 80 nl- )
Hz ot 8i08Umed H)i M (BQkdH3) m3ﬁQIM+ﬁhe organi ¢ | ayer was
separated. The aqueous |ayer was extracted wth
addi tional ether. The organic |ayers were 15 conbi ned
and treated with NaCH MWL) To the solution,
vvh ,

Lﬁg@%_,égoz’%&@% M

was stirred for 5-10 m @mson The organlc Iayer was
separ at ed, washed

Example 34A
E)-3-(4-bromophenyl)prop-2-en-1-ol

To a solution of (E)-ethyl 3-(4-bromophenyl)acrylate (25 g, 96 mmol) in
DCM (300 ml) under nitrogen and cooled to —78 °C was added dropwise DIBAL-H
(240 ml, 1M in DCM, 240 mmol) in about 20 minutes. The mixture was stirred at
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with HCI (1 N), saturated agueous Na2S203, saturated
aqueous NaHCC3, and brine, dried and concentr at ed.

wab@7ns®idue was chromat ographed on silica gel PRDUS2007/071849

eluting with 5-15% Et OAc/ Hexane to provide the title

-789%"\?8532' ngrs "fh@Wthh(e lce'\ﬂ'a%/ g@%@l){e@ fht%fea]cgg% %)5% giluted

withy DGM](@OHEL) gu@ncr@d%tr‘( KHCI (IN3, andaartitidijed. 7THE/cqrobindd =
org%;l< %P@%ﬁ&!ﬁ@d VMT]?I)-I C5ﬂ cﬁ'led%% c(owgpltrate& %%dgrd' r@ducea5
preSSLRS)o apoweahemu@bembmwdHawap@mawaacoem B1.48 (B =

6 H52N. 408 014 3%k, 068 tE, SR8 iy e e b d

=15H Y28 (4
2@5&%” - B, RS S ) HEREINRY A

¥on of 30 the product from Exanple 34D, ((1
S, 2S) - 2- (4- bronophenyl ) cycl opr opyl ) met hanol (5.3 g,
23.34 mol) in DCM (100 nL). The m xture was stirred
30 mnutes at -78 C. ExampleRdBni xture was treated

with triethyl ambngngh - , and -97 VO
2007/ 150010 PCT 3 azfofdch e reaction

tenperature was raised to anbient tenperature. The
m xture was partitioned between DCM (400 nml-) and H20

4 LC .. d

(23 Sharo 25 5B 2 BEA Al R e

ml)pndmafésm(bmmmsladded hdalnylbdaranprauw(ZSA ¢ AMRm{oBHhd
3 . 4 t, J =9 ,

moldbfiay S8Vas . 4.6 7S Bb o, [lwas sufi3 o ipiget e oy
2 heur. Fihe ndikiure Waé!ﬁltéréd and theJiltkite wils)conBertfatéd unde= 4. 5
redllngd( ;élrf}_%jrggﬁ hé ??ﬂ;@%@%%ég@fﬁaé r'\étlr_\?s{éllizEe)éa\Ar;fﬁ'l Scﬁné}t-:l-:ther to
proMG!é WHAB wsvél& asfulié/htie prélict? thheelom HQ' ¢§cr§? N

sol uti on of the product from Ex
9 Hg; 24 ) §)88)(t, (44' 661?@ wbih b AHT)Fylom, dﬁdri)o%@ﬁe(baﬁbﬁl 32t yhre2H),
7 2 +MeCOH (300 m -
393/?); ??zegt%d(%vmw %%?qgegytl_ﬁgﬁ%yrromdl e targrat e :
(8.94 g, 38.0 mmol) at anbient tenperature, and the

m xture was stirred fo%@%iﬁggbgutes. Then, the
m xture was cooled to - sol uti on of NaCNBH3

4R, 5R52-butyl-B&. N4 N5 MSrrtlameth didkabbrolane 4, 5adic@tioxamide
dropwi se. After addition, the reaction m xture was

raised to roomtenperature and stirred overnight. The
reaction mxture was treated with NaOH (1 N) till

basA solutort ofahé pebdudct inora@aamme 848 (318 grt83 mihoel) Hhd €d
(Z%‘%d%g{b?@gtgé at gg@r}\iﬁ{\lg-tgtrg%gt ysrugglﬁg%%e (-Is:qz, %zggﬁmol) in
DCM (600 mL) was treated with brine (120 mL) and stirred at ambient
temperature for 30 minutes. The organic layer was separated, and the aqueous
layer was extracted with additional DCM. The organic layers were combined and
washed with brine(700 mL), dried with MgSOQ,, and concentrated under reduced
pressure to provide the title product. NMR (300 MHz, CDCl3): § 0.83-0.90 (m,
6H), 1.26-1.42 (m, 5H), 2.98 (s, 6H), 3.20 (s, 6H). MS (DCI-NH3) m/z 205 (M+H)".
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silica gel colum and eluted with 1% to 3% net hanol
(containing 10% 20 concentrated NH4COH) in

walc@hiisoonet hane to provide the title product. PAHUBIRI/071849

(300 MHz, CDCI3): 8 0.87-0.92(m 1 H), 0.97-1.02 (m 1
H, 1.16 (d, J=6 Hz, 2H), 1.22 (m 1 H), 1.39-1.49(m

L3, Ml £ %,
3.25 (m & @sg-%-@&;&@%éf_e?%% ortunpretfidnd . 16 .
2H) . M5 ( 34G
244A §nggtlcg1 ofPME-(R#.39 mL, 235 mmol) in DCM (700 mL) under nitrogen

ainjdSEheE WS BRI €. Bnd g hebiE, ARGt Reeae 28y

mn’gotmaxi adcﬁa@?ol velﬁl{{d mlrﬁléﬁbﬂéwéd@bﬁﬂuodorgetha?e (37.9 :an0|4?% |
o (B 68 BB T3 Gtz2hatong 10heh t{ sEbas

addﬁ in @-ﬁﬂﬁnrmt@é ) ThéNlend¥&ratureevay hfidiaingd trod Hoagl

0.088 nL, 0.816_nmol) and co ) iodide 78 ng
thrfwgmet thewdylitions.p T he @rqmlc( from. lgsmgxe 3687/(8b

brofiebheRARRdy-S/eHEA21 (20 g b el i ot L@ﬁ"ﬁ“&%éﬂﬁg o "
dropwisgoand themeackiaramixtura wesxstioned alambierd terdpenature |f¢ru’t6ed

vl TS i LS RS
mL3aod dﬂuteﬁlWltpl etherngme)zsxhemgaﬂMl@yer(\&@% Bd‘.paéa@)i Tgned ]
{
aaudogs 186k s oo N Qbbb e ABRE i ol TVPrs et o
corgbihed bad tnegtedi with NE}OZI/EISN[ 88@d1L()OlTOQImé tsﬁtl&@h H20, (30% 136
DCM (O, 4 I OVi e e tit

mLFWﬁﬁ&SW ( ?“ﬁ)@en@%ct lon c&?msa oled w't@ancbcaﬁatb

solhﬂon Waddtirdledfor 610 rhindles. TrhkSorgahic ky‘ér as s%b%sated washed

with j:&f (ﬁ\l)sgatugpg% agﬁ%o%azszo‘@@a@rg&d(qﬁueggs Qﬁqj—lccg, ggé m

bnr(esiI Q!ned ahd cbﬁcen!raﬁad"ZT he“é)sndu% v?é'sé?wr&%a(d@aﬂl@d on73|% %é‘

e'Ut"ag Wﬂ'—‘-é %ry Emc/Hanve tmwovweghwtle gerepwnd MRa (300
kézdépbcigﬁa bo2- fo](gﬁﬁh% %@1 4% 5, N8 48 fn 38, 3.61 (g,

—57 2 8, 2H], TB(W 4=\ Hay2H)Y370(d; d = 9 Hz, 2H). MS (DCI-NH3) m/z
I I met hyl) cycl opropvl ) phenyl | pyri dazi n- 3(2H)-one
224 @#%é} (29§4¥¢)hydroxvsucm nate A sol ution of the
product from Exanple 34G ( 3.25 g, 10.5 nmol) in
met hanol (20 m-) was treated with L-tartaric acid
(1.577 g, 10.5 mmol) a

(18,28)-2-(4-Bromophenyl)cyclopropanecarbaldehyde
To a solution of oxalyl chloride (17.50 mL, 2 M in DCM, 35.0 mmol) in DCM

(150 mL) under nitrogen atmosphere and cooled to -78°C was added dro wise

DMSO (4.97 mL, 70.0 mmol), followed with the dropwise addition of a solution of
the product from Example 34D, ((18,2S)-2-(4-bromophenyl)cyclopropyl)methanol
(5.3 g, 23.34 mmol) in DCM (100 mL). The mixture was stirred 30 minutes at -78

°C. Then the mixture was treated with triethylamine (13.01 mL, 93 mmol), and
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at anbient tenperature for 1 hour. The m xture was
concentrated under reduced 20 pressure, and the

wo emalisiong solid was recrystallized from i soprB@lUS2007/071849
al cohol / acetone to provide the titled conpound as the

themﬁéfebbﬁ’ér?tengﬁérﬂm \Q/g}_g% palgé??to émgj?)tg% i‘até%b S hESmixire 1
Waqpamthn%bf(tw}een DGM (4 mi;) anc!stizq (4001mk)., Tize omiapicigyerwas
sorirlge by choll g oféegialgs tora=tleadhfdge o
proyide thetitie mguot_éHmMRl(aep MAz28D28):( 8 1.4B6n,HMH), 265,(dt, J

- 44 1
980 9 7 it 1 HTARaRS ot Bz S ebhin st 3= Migpnlzres
J =@.136,;2H)Y, 9.96 1d..) Fa5ez, A9). MS (DBI-K6i3) M’z Bo@av+Eyanpl e
35 30 2-(4-((1 S,29)-2-(f(2R)-2-m et hyl
pyrrolidin-1-yll nmethylflcycl opropyl)phenyll pyridazi n-
3 2H -one -99 V\D 2007/ @ﬁé@ 3BET/ US2007/ 071849
a 1

r0|A§6IGﬁbn Jﬁtﬁebfddu%tﬁ@rﬁ@éﬂ?bl @Epc'FsgﬁsrB)eﬁ 413' ng the

procedure described in stituting

bromphenmmpr@yaf-@ﬁaraalﬁehxd@r(ﬁﬂam 5% Hmnia) inDEM (20 ml} and
Me@ﬂ (gnb PM_vaPAé t?éﬁgrsd bt gé)’ﬂ‘% ?rbeéh WXNP@%%Q%M}% @ gPS'J 5%0
mmqi) atgp])buen_t_ tqrgpqrag.ge,(and theixtute @as stivted far 5110-pmnute§ 1-
Thel, {4 felyas oo 4 oy S ddckien 728, o
mm‘d)),c;ra Meg{n-l S&njr,n Li;viag ;Idz!ed grcg;;&fh'ed Af;éﬂ)addaioagtr(ewels\a/%tidﬂ) mixture
7. . J= v L, , J= , . )
wag Bdﬁed(ﬁ%s’%?‘zmﬁs'?tl(f%q?éwe (OEQM? hs Bea@tm pixtyre was
tredted ®)th NalOH (1 N) till basic, extracted with DCM thrice ﬁ500 mL x 3; dried
rrolldlnlylllrrethl)cyc phﬁtg)yc/a

h |
and {ase iaiep o rericehBrerRuret TPervdh pistiel W ope
snlldséﬁ%s tglortum AHPSeRA AR '35)@ﬁ‘1etﬁ“an%51c5ﬁﬁémh§ 16*%

ng the product from Exa
congegigrted I\H-h@?ﬁ) remgthane {a p{oQ/[ge the title product H NMR

(308 AR cOE: BEOSTIRNeRN, N4 SRLORY TR ¥ g 6 Ba i 2,
1.22fm, 1H)—|)1 S9=108(m, 0B), 1. H3~118Hn, 3H),1R0 (oh, 2B1% .36 (g, I=H Hz,
11,298 i, 30 §hadodh=1d v 38Rl T 28 a1 7 i, 318 e

2H}7:372d3 U=6Hz, 3FF. WS (DCIIH3) miz 294 (M+H)*,

Example 34G
2-[4-((1S,2S)-2-{[(28)-2-Methylpyrrolidin-1-yllmethyl}cyclopropylphenvlipyridazin-

3(2H)-one
A solution of the product from Example 34F, 1-{[(1S,2S)-2-(4-
bromophenyl)cyclopropylmethyl}-(2S)-2-methylpyrrolidine (100 mg, 0.340 mmol),
pyridazin-3(2H)-one (52.3 mg, 0.544 mmol), N1,N2-dimethylethane-1,2-diamine
(0.088 mL, 0.816 mmol) and copper(l) iodide (78 mg, 0.408 mmol) in pyridine (2
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20 2.41-2.45 (m 1 H), 2.94-2.98 (q, J=3 Hz, 1 H),
3.25-3.29 (m 1 H), 7.07 (d, J=6 Hz, 2H), 7.21 (d,

wqQ207M2001®H) , 7.41 (d, J=6 Hz, 2H), 7.46 (dd, BEBUsWN7/071849

J=3 Hz, 1 H), 8 02-803 (m 1H). MS (DC-NH3) mz 310
mL{ dAde} & nntﬁ?@ﬁ%tﬁm%éh@r@ |rJr afs@akﬁjv inl was hﬁﬁted inan ?Il bath to 135
hei

S, 295)-2-{f(2R)-2-nmet hyl pyrroli opr o
°C fmnﬁbn@ﬁy rneeetian mixture syas covled arid diuhutemwpbmw %\EQmL)

fltepé(ﬁtﬂf&@ﬂtcﬁa;tgﬂ%lc:%&f %@ngfﬁwgslfegfc“ B%Z%Eé? | 52534C

washed seqbsﬂfltlallwwthg-lzo [28- :mo,ouwﬁlolzf I\)gow%angém I\/EEG\ cgtgg O»g;ne
t ,

Mo§0 843 bol dPafR T it pipesyts, THe resile Wasys 1 46

chr¢matograpghed bnﬁs‘i!lcalge}’&ug3 whg ancént%?ed—c&g:ehgbtet'ﬁm g

BEATEUSUN i o KN O

coglo 5 0903297 61t(1m1 oh Hbg (m, 199 1Wl% @gzsl-é&g@m o 2 1 33

1 US2007/ 071849
(m, éh)) 1.390A9 @, %314719 i &Hm m 0[8@-2 rdH) 208-2.42 ( (m,

2H)g *%(ng ?}gg; ‘5367H?h I|fbér2§10 ?%l(rﬂ 1H§)I7 07 th ? CFHbro

72b9d0). |dﬁ§rh'£ZI Uajéi)laln.-.?lﬂ) 6r4§d(dT-IfFeﬁdH212Pé)bd’gt’7'p(ddgl(i=9/\Hz J= 3?5%2
ed_in anpl e

1L BB A e M5 GPCE Dbt A1 G(F T one. and

substituting the product from Exanpl e 35A for the

product from Exanpl e 34F. HNI\/R(SOO lo MHz, CD30D)

8102108(m 1 H, ﬁm_iu(m 1 H), 136(d J=6
. [

’ 4} /4 cun515(m 1

. A%%ﬁbﬁ"%ﬁ%%ﬁwgf‘fﬁ Efapﬁ’ -%‘% {3 o it o >

n oIi20 mii3yasnifeatad with Wxtaitaric agd Ekﬁﬁb Ige1 @8 rimbl)-ah Stirred
at aﬁ‘tﬁ?ﬂ \Gbpite G T RO ToiRh{Rls Y gBntieniratsd ynger refuced
pregsttré,earlrtﬂlpb melsuzltén@mllprvmsa'eetystwibzag ftoeisppropgtalcshol/acetone

I n Ex

o 538 Rl 3o Rena TS PPl Shb ooz cosom)
1.1234bRS (nh,UtH)NE.23-1.30 (m, 1H), 1.43 (d, J=6 Hz, 3H), 1.47-1.56 (m, 1H),
1.72-1.81 (m, 1H), 2.02-2.19 (m, 3H), 2.28 -2.39 (m, 1H), 3.04-3.11 (m, 1H), 3.43-
3.55 (m, 2H), 3.64-3.75 (m, 1H), 4.38 (s, 2H), 7.08 (dd, J=6 Hz, J=2 Hz, 1H), 7.28
(d, J=6 Hz, 2H), 7.44 -7.50 (m, 3H), 8.03 (m, 1H). MS (DCI-NH3) m/z 310
(M+H)*. Anal. Calcd. For C23H29N307: C, 60.12; 6.36; N, 9.14. Found: 60.07;
5.76; N, 8.82.

Example 35
2-[4-((1S,2S)-2-{[(2R)-2-methylpyrrolidin-1-ylmethyi}cyclopropyl)phenyl]pyridazin-
3(2H}-one
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the product from Exanpl e 35A for the product from
Exanpl e 34F. 'H NWR (300 MHz, CD30OD) 6 0.89-0.96 (m

wazedy1501®1-1.08 (m 1 H), 1.22 (d, J=6 Hz, 3HCT/LSDB7/071849

1.30 (m 1 H), 1.48 -1.55 (m 1 H), 1.8-1.89 (m 4H),
2.03-2.27 (M 4H), 2. Fdioledsk Hz, 2H), 2.65-2.74
(m 1 H.322 (a erv=||z—”1—»=§,333 3,40 (m | H),
{ Ko 2, R N = ." N ‘r.

39 T1 f @e?? mpéhoécé p? %ﬂ’gﬂﬁg@ rﬁl‘% R@%gd&wd@scrlbg&(ﬁnm e
Exa@ple @ﬁF@NhStEUNﬂQ faﬂiylml'tyjnyrropdmpmm?mfen‘s»&z otidin-

metigaiiie HRGe SR LB ERRLAE BT 0 es-

1 oamamd) n- m(ane-es Snz i), i1t '293""‘25‘%%3@2“&, m, 1k, 1.71-

1870 SDoRRE0S 5 T BRA0GEl oo IS Mo dhlcd 26 Anics Hz.

1H)|52236F2 ¢5 FiHj, 4. gwad(m HMdhe @3@? 3§5Q"98ﬂ? Pdo gdm =6
1 H), 8-1.15 1 H,

Hz, (k). 71311|)(q 1—659!:125!2 Mwom%%) m/9294 MmeMytm 3H),

2.18-2.29 (m 1 H), 2.75 (g, J=6 Hz, 1 H), 2.98-3.07
(m 1 H, 3.08 (t, J6Hz oH), 3.16-3.26 (m 1 H),

3.32-3.36 5 (m 1H) @e352(m 1H) 3.65 (t,
‘ ) I]|22I—p|7 d. . J=9

L

S, 28) 2 {f(ZS) 2 net hyI32|-| -one oh ¥ i 1o
lj.d || meth [0 en azeti di n-
DY T8 thigieBmpmoling e AT HABO e piedectapgripatbin
Examﬁ;ﬂs Sdesledﬁitﬁﬁﬁ% b@%rbﬂu&x@ﬁ’ptﬁarﬁ 35ARF tHeU;SrbBGct from
azetidin-2-on one. 1H NMR 0

I R RN A KA i 0 (A

6
meth}fl%?rréﬁﬁme] fF—bNM(R ﬁ%(? S\/ﬂ-lzg%:P_?ij) és;o ?R 918 @?’,1@! ??(S?I‘qogl
(m, 148, 1.%3 kg, J=8 H'|-3 3H), 8603. I&(m mMH)114}1.48 (B3 1H),,1.72-6.84Am,
2HY; M, 30830 178, 476 (dp. et g3 BTy, Do dg Yep e '
24245 (5 1H)ED412 ) (qmzsmgsmwwzs 3.2 6npl1e), Z1072@, J=6 Hz,

2H), 7 PR GHE T R 18 HE Ao pt0 el etz AH)
8.095393 ( ﬂen-t ) MS lsggﬁﬂlljﬂﬂ/i’@ﬁ) (i&pared using the

procedur e desc
Example 36
1-[4-((1S,28)-2-{[(2R)-2-methylpyrrolidin-1-yllmethyl}cyclopropyl)phenvl]piperidin-
2-one

The title compound was prepared using the procedure described in
Example 34G substituting piperidin-2-one for pyridazin-3(2H)-one and substituting
the product from Example 35A for the product from Example 34F. 'H NMR (300
MHz, CD3;0D) 6 1.08-1.21 (m, 2H), 1.39 (d, J=6 Hz, 3H), 1.43-1.48 (m, 1H), 1.68 -
1.78 (m, 1H), 1.92-1.96 (m, 3H), 2.01-2.08 (m, 3H), 2.23-2.35 (m, 1H), 2.50 (t, J=6
Hz, 2H), 3.03 (dd, J=12 Hz, J=6 Hz,1H), 3.13-3.22 (m, 1H), 3.32-3.36 (m, 1H),
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Exanpl e 34G substituti ng azepan-2-one for
pyridazin-3(2H)-one. 1H NWR (300 |IHz, CD3QD) 6

W@298440006 (m 1 H), 1.09-1.16 (m 1 H), 1.32 $cir/udze67/071849

Hz, 3H), 1.36- 25 1.39 (m 1 H), 1.59-1.69 (m 1 H),

d, 3 6
o5 ol 905 R 674y L1 . e A GGy
3MA+)H), 3.32-3.37 (m 1 H), 3.48-3.58 (m 1H),
3.75-3.78 (m 1H), 7.13 (d, J=3 Hz, 4H). M5 (DCl - NH3)
mz 327 (MtH)+. 30 Exanple 42 144-((1 S, 2S)-2-{f
25) _2- et hyl i di rexk t hyl } cycl opr opyl ) phenyl
1_[(91'1) ne y pyrro i di e 'rgdzléa'ﬁ yl}cy Y IO -

usi ng the procedure descrbpgdlnExan'pl e 34G
substituting piperidin-2-one for pyridazin-3(2H)-one.
1H Teritierompoypg wasmeersred ugingthe pogegiuie desajibed in

Exa}nﬂg‘&})B]s@b(sﬂhtlﬂg 59%??1 Zggné fbr p}/rlq glg-eiﬁ-yl r}ela%ﬂjb"st ﬁl%ng
theprqcmcgfrgm exgmmmpsAzomtge (prodl.@t frem Examle|R4F2 'HNKMR5E00

MHETeiobl 5 120(281“L 08 @01 kY élg2(fn qH, Ffée %5”11736(%9 3)g1.35-

1.38itm, S, 1.6¥61 7D, WH3)1.84 Zbdkad, 6KNMEH7:2.0B6XANBHY, 231202

(m,JH2 55271 5wy 2, 282 BEYPy B 953151 Med . 239380

1Hp;al3)5|@¢1envml PhtY, 13084-8168-(m? 1 PINES, 75’J3e78t(gﬁ 1184)C QTHION J=3R3,
ared usi ng the procedure descri ed i'n Exan'pl e 34G

4H)SLM {PCirNHaY 321)(Mﬂ|r|ﬁ-2 one for pyridazin-3(2H)-one.
"H NVR (300 MNHz, CD3CD) 5 0.99-1.05 (m 1 H),
1.10-1.16 (m 1 H), 1.34 (d, J=6 Hz, 3H), 1.35- 15

1.40 (m 1 H), 1.59 1 mm &H), 1.95-2.04 (m 3H),
- . -2.76 érg

: _ h ,I rrolidin-

3.31-3.37 (m 1H) 35]2»&1659(m 1 H, 3.89 (t, J 6

Hz ,... 2 3 .
T(Bg?ﬂeﬁﬁg} g Wfé‘d)f?mﬁ%’ ﬁnsdhgm%ﬂereﬂ@wmd (1
Exa%[aé?BSB s{l.fbétﬁﬁﬁmg?pymélﬂm B-bhé%ﬁ $liridain- 3(§2H)|_one and substatutmg

| |'acet ami

| | |
the et E T 8 B fer theiPrefich GO Ble 845 <H NMBd (300
MHEX@EQ@Q) %%gﬁ%bét(h\t W, Wgoﬁ@%éagm 4&1)! P52 (d, J=6 Hz, 3H), 1.25-

pyridazin

130(m 1H), 1.48 -1.55 (m, 1H), 1.8-1.89 (m, 4H), 2.03-2.27 (m, 4H), 2.57 (t, J=6
Hz, 2H), 2.65-2.74 (m, 1H), 3.22 (q, J=6 Hz, 1H), 3.33-3.40 (m, 1H), 3.89 (t, J=6
Hz, 2H), 7.10 (d, J=9 Hz, 2H), 7.46 (d, J=9 Hz, 2H). MS (DCI-NH3) m/z 299

(M+H)*.

Example 39
1-[4-((18.2S)-2-{[(2R)-2-methylpyrrolidin-1-ylimethylicyclopropvl)ohenvllazetidin-
2-one

The title compound was prepared using the procedure described in
Example 35B substituting azetidin-2-one for pyridazin-3(2H)-one and substituting
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25 MHz, CD3OD) 5 0.98-1.04 (m 1 H), 1.09-1.16 (m 1
H, 1.36 (d, J=6 Hz, 3H), 1.29- 1.40 (m 1 H), 1.61

W0 20074500m9 1 H) 1.94-2.06 (m 3H), 2.10(s, 3|—BCT/USZOO7/071849

2.20-2.32 (m H, 2.77-2.84 (m 1 H, 3.04-3.14 (m

the ém@;cgf?%@%énﬁ éﬁf% i proghutiigin B %549 VR Gog

MHEZCDBD) 5 MO8¢TE! {rhHEH), mfos 1.253m( MiH)H34 &) J=6 Hz, 3H), 1.35

m. FFOCLENIIAER 8. Pof 20uTRuntl o {masl b SPFE RIS, J26°
Hz, 41=l)3 2\@-20@%1595)30083 5633@(2“)0231&49 261 (RY, ap)] 3B2336

. okl BERS02 (- T S (hefod o AHIoT 44 (Bl W 520,

- +( Eur opean Journal of

J= ggﬁ%?%ﬂb3@%g%?qugﬁaggﬁggyB?%QQO); Jour nal of
Phar macol ogy and Experinmental Therapeutics,
275:598-604 (1995); Jowrnal of., Pharmacol ogy and
Experimental 5 Ther apegtﬁ'@g',e—‘IL%: 1009- 1015 (1996); and

1-[BH 0 28)-2-4l( 2 P2 mstiodb o eplidin2 2y a8yl Siddbro 3\ 6Bk hyi]azetidin-
Briefly, male Sprague-Daw ey rat brain cortices were
honogeni zed (1 g tissue buffer) in 50 nM

Tr et /compBLEOWAs pRa b d UBilg nﬁ@bﬂxﬁéeuﬂefdasbhséd |n
cockt ail (Cal bioche ron set at 2

346 é??&f"é%aﬁi“%‘ ??9“83?& W”Idéﬁ'é'@(?w 09% HT'MM%S(399
MHQOCQQ@B% 0’67'31 éQ r@rﬂr ﬁlﬁ? anis-1ag (H\eqmtﬁés (@flldca HPz?'s'r-St $.35

wer e~ wel ghe et was resuspended by polytron
(m, Hbthoth 601168 (mm1 hl)n1 94(}2:9& (60 3y 2ri 7-2-290im,51 VR ZIb Ky J#& h

t Lpi d t
Hz 50 e O (R aB L ey b ez @R el S4hReg
(m, vldrl)u&SS (t (lp@Hngla)nMe‘t (deF@h{z 2H), 730 &, )J B8HZ AH)IVMS
M EDTA Wi th protease 15 inhibitors and

(DCHTN'ﬂﬁ)mlézﬁﬁéMﬁHﬂrozen inliquid N2 and stored at -70 C

until used in assays. Rat cortical nmenbranes (12 ng

wet wei ght/tube) were incubated with

(3H) N a- methyl hi st ami Examote 1 nM) with or W|thout H3

conpounds wer e di ssol ved en_DI\/SO to provi i de a 20 mM

is glc e tﬁl onﬁﬁduﬂhlvya dﬂrla#érgg L:%QIQQH?PL({EI%%%?@ ih&d

ures to rni € |ncuLat|on
Exarapla\84Gosubstitliting anepﬂn-ﬂ-lmae femiyridazis-3(ZH)-oper SR ((300

i, chEo0 5 e 2B e B Fan RS TH £ a8l s %k
1 39qmm1 %1@ b)69€(ﬁ1jl1H)0ﬂ89f(b?odaL6H§ 1.9€200{8l 379, pI¥6-2.27 (m,
1H) D 61-2.71 (m 2H) 250 298 (m, 1H), 3.07-3.14 (m, 1H), 3.32-3.37 (m, 1H),
3.48-3.58 (m, 1H), 3.75-3.78 (m, 1H), 7.13 (d, J=3 Hz, 4H). MS (DCI-NH3) m/z
327 (M+H)*.

Example 42
1-[4-((18,28)-2-{[(2S)-2-methylpyrrolidin-1-ylimethyl}cyclopropyl\phenyllpiperidin-
2-one
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filtration through 0.3% pol yet hyl eni m ne- soaked

Unifilter plates (Packard). These 25 filters were
wor®hneshodo additional tines with 2 nL of i ce-coPdI/BR20nD71849

Tris-HClI and dried for 1 hour. Radioactivity was

detmeenitie @Snipdund vJés%é;S’aréG 'u@ﬁwb'tﬁé‘brd?:’éd Gr%“&gécﬂged in

t echni ques. Results were anal

Exampia St %\@ﬁtl@ﬂngaﬁ@er(dmw;?aprae@rmﬁ@azmafw)mn&ed HI§MR (300

h h
MHELCORIBISDRAERS (oA O 1SS LSO IELERTL Y P
1 3& (et &irt), 16563 . eaemptm)r $ gzneam:(ranmd) r2r1elpa|24qu BHIN 2:49 (ts

_ r£5Si cept ar, 0 [ L e., For IS,
18 2R SRR L 22 0 Tt 2 i BB LR okt
(m,cidl)] 8.6133.68 ¢l 2HR T B (hJeqHAUHY. MSYDRINHYMAIFIE ng
assays were carried out -104 WO 2007/ 150010
(M /US2007/ 071849 according to methods previously
descri bed (see Esbenshade, et al. Journal of
Phar macol ogy and Experinental Ther apeuti cs, vol.
313 165 175, 2005; Esb@l&hmfbt al ., Bi ochem’ cal

vol . 314 271 281 5 ZOOQQ eMenbranes vvere prepared ’

HEK293 cel |
m""ﬁs‘?@s?c%rnpow wa%ﬁorsﬁﬁrsir%aﬁ%ehp&esgﬁwr%écah?cﬁ B (50
Exmlé'BnG-étKBbtltubn@ bwrondmﬂ%né forcmrdaz|nL3(9H§>oﬁé/I HPNMR 300

MHZ D500 B0 de” b@aimaa P 9 oo gt 39 Rrol=Gant ﬁ%hﬁa@-

1.46{m, $9), Q%&ﬁﬂ HY Aigs58804 ége]“?ﬁ)t 2Tig .5 2% Fn°3 S2 .58 (1,

rep eat ed e resultln was res d

J=q HZ 'ﬁi—")b@rﬁ?é%m (&m Hﬂrbﬁspzv(er Haz ), §t15r382(0mﬂ HD 3.31-3.37

d
(m, ”I‘rf]-g %ﬂgfl l?gebdfrﬁelw %éggfjfj%wm%g&pr epar at |)'ons &%J 9
Hz,i 2H)U S EDICINHG) hAHEggNMetmet hy! hi stamine  (0.5-1.0 nM

in the presence or absence of increasing
concentrations of ligands for H3 receptor conpetition

bi ndi ng. The bi ndi ng img@]égms wer e conducted in a
15 final volume of 0.5 uffer at 25 C and were

t ermi nat ed dNH4e{1 ' 2-methylpjselidi (30 M was
used to defi MERIRREBbEdnTIIHH tafide P nding
reacti ons wer nder vacuum

ontlheditleycomppouad iwasrmsepared Upinghe pramedureltdscribedins

S SAE: Tt e AU E i o e AR 5

MHEECDLOD:6 0.98o1.0d (madHpl il . 1BAmes) de B (dr J26HRBH), 1.29-

1.4pifh o, SR Lot F AL bRl Sl SicBRoapa e

THRRAI 7R84 (9] RES. meamqﬁt qr—m 312113@7 (Hr |1|H) 3. 33-3 39 (m, 1H),

3,550 tIBSQrG]t(ﬁeJ-@qléﬁgﬂ'ﬁ, 7o 12 215 ME B eiNms) miz
273 (M+H)*.

Determination of Biological Activity

To determine the effectiveness of representative compounds of this
-103-
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equation. Cenerally, representative conpounds of the

i nvention denonstrated 25 binding affinities in the
w@bwvas@mssays from about 0.05 nMto about 1000P€IVIUS2007/071849

Preferred conmpounds of the invention bound to

t
i ERIERTEES RSB 10 BT b ol st
werg sepdugied aegording to meikeds pravipusiyn desaibiedsEardpean Journal of

PharREERBEY. 8 418 23086 ARl of diker(RBLB0 AN FpBimehi]

rtron to
Theyapauice NocnR8-6Q4 (1088); dourmal af H’t@m'iaeollday and cﬂ:'lxpgrlmental

Thefepios BRI Ro’ A BicRh R ERpataiiond. Beopey

3106f(19b3fpounds of the invention for treating human

007/ 150010 PCT/ US2007/ 071849
o ERY el Shpo\s: 0N A TSR oA haacenze 1 o

tissde/fi 0 enlt buhffw?rnaatt{ mwl Ti¥s-HICYe el rEDhag d?ﬁtalnmge&otwéed finhibitor
S, 0 a enti IS an LnniLpltor avol dance

cockigl {EiFlogppm) Ging ayachroncsed it 20aB0 LY. HaaaeoREamere

cen&tfﬁ@éd‘fo@ﬁo nAhutBY BBA0, 006 STHOSGerha@nthas dQ@é?ﬂ%d, and

al ternatively terned AR (passi ve avol dance

pellessyrirgweighastcThe meliet was resiisberdedibiipelyiron hgmogemnmt'wn in
40 MESH r':lﬁtsll'rgeﬁﬁllgﬁ'ﬁﬁ @E@?d\ﬁltﬁ‘ prc{@fﬁel lh@?ft&lslﬁ o) cenﬂ{fu r 20

exa n Koma CROPNAT e
mln@mrat 40,0008 r ffaeyr)er(nlﬁ@ﬁépsllélﬁ'?a(w)asuﬁfeﬁdéaﬁa 6i25 voTtM@es

et e 33 5P S T A i EBT et

mmbmdsra\aneraahuaaaaﬂeﬂbmhmiqgldqw &l st@lfwa”icmbcmul &Héd in
t al. Journal of Pharmnmacol ogy

assg;@3 e'??'r@ﬁi'%' ﬁwgmrgmﬂﬂdgg web veight/ds) were g@ubg@g wuihn
(SHFRV@ﬁ{e{fgfmlstﬁh‘nr\%% g:\@ rrglé:/l I ogi C alltagr ope'iét% F%t%? aﬁégglrgtsigé
total incubationoysihyrae of 0§irokof 80 e JtisHCI IhEBTA (BHd'ab) Test

corRRE iR B, A S BB i

andthengddedto'the szncl)ugaadan onfixt&ies priec mg;!tl@gld'leg??ﬂfalttlﬁﬁ ra]tcsééy
0

by SRl foe Femitienst. oFHiobesaride &Mbas tined ta SreRmitan

norisPedific BlﬁBi‘th ‘Bihcﬁﬁ@ IHcBbatidns vﬁéf@ 'ceﬁ&%fe& %‘r@@r}gﬁugg eﬁ% °C

spontaneous ypertenS|ve r at
and{ermipated itionmf & mL raés:@azob:lﬁq zrcM)I}ls HG 14, 727), and

fi Itrétﬁﬂ'l tﬂ%\%ﬂh P rp%ﬁ}%r VX d‘hﬁ‘lfﬁ oung fﬂlt@[ ﬁlg?eﬁ}(l;’égﬁrghtﬂése

fi Iteea:weneeNashedHeadmmMal timed mﬂaé i of ioegcoid) SamaMtTri3- Hl@llarﬁi
o 2, oo T B PR P e
techniques. Results were analyzed by Hill transformation and K; values were
determined using the Cheng-Prusoff equation.

As an alternative to the use of cortical membranes from rats as a source of
histamine Hs receptors, membranes prepared from cells expressing H; receptors
are also suitable. For this, the rat histamine H3 receptor, cloned and expressed in

cells was used, and subsequently competition binding assays were carried out
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the function of the histam ne-3 receptor. The
conpounds nmay be inverse agonists that inhibit the

whamalis@et i vity of the receptor or they nmay bePCT/US2007/071849

ant agoni sts that block the action of

accbﬂﬁﬁ#’fdjrhe%ﬁé b?é\h(ﬂ%l HBéS (se%EEébtenblzad‘lan deop 58%8 &a

oregoi ng det ai I'ed descri ption and acconp
Pharmasplogy aafi Xperimeptal | Th%rgpeldtqsvmla&‘tﬁ aﬁsfe-ﬁ@t 20@6 be

EsBNRAS 4, dchich R PHBRRaddifey R W Aha] 855108 RIBR:,
et al h@umal @aaharmamtqu aoldr&xpegmehtaah g'herapndtm:m ool B¢aR7 da281,
2000 Mgl 8 brERBRg B 6B o Mo el B0l e o
histantne Hg eedeptus, b)Glﬁbmoyénizﬁtiog oniitdipUTE bufiér (30iroM Trizase!
o 4 2 el PR ST S b Sl oo

1 p6Ami BIRPES, arl 1 A9 lmtlﬂa‘rhé’ﬂo% SHAE ?rffﬁgé(}g

nodi fications of ‘use the i nvent| on, may

40.09Qaqvfon 20 qrinates iahd *Er Eb'h'ﬁtsﬁﬁp was repeatast and dpereshiing pellet
was R6s ARG TESRING AREOHSHON A0 I S IR
dayzof assap mqmyraaeaweae fesedsareidiuted Wigh REdeffeabl e sal t,
o Aok HendibidHsiertand beleifamn (hFhEeHesniBBIsTine
(0. fsnmanwfn tRe pmianga or %b@@io@(‘dg%réés!lﬁﬂg bdsrﬁ:eﬁgagmw:nof ligands
al KOXy,
for E§ Skksplox admperdR R pg. Foe bi *bidint i5epandis wees Gandivcted in a

final udam@mi@rﬁ Y TEQUfret 8024 fOBhd %r@fém\n\a@@mﬁftéisd‘&mu%&
of hydro en al kyl, trifluoroal kyl, trifluoroal koxy,

Thlﬁﬂ’%&‘;ﬂe Qirdbemas usashie defing nontspaeifik bingdingRAll Sindines ar e

I t
ety TaRINARS bY REF e LAY SSBIRISAHDRY G
preggajqegd.u nifjiters (Frerkin l%lm@r Rife Saleenes)tom YéhdteranvGE/B fillees
foII(SWéJ 8 ?BH&?»&%H@@ 'vﬁttﬂofl%f E%lcé-g?fguﬁgggger. BoUhG radiolabel
was deten'nlned by liquid scmtlllation counting. For all of the radioligand
competition binding assays, ICso values and Hill slopes were determined by Hill
transformation of the data and pK; values were determined by the Cheng-Prusoff
equation.

Generally, representative compounds of the invention demonstrated
binding affinities in the above assays from about 0.05 nM to about 1000 nM.
Preferred compounds of the invention bound to histamine-3 receptors with binding
affinities from about 0.05 nM to about 250 nM. More preferred compounds of the
invention bound to histamine-3 receptors with binding affinities from about 0.05
nM to about 10 nM.

In addition to the utility of in vitro methods for characterizing the H; binding
affinity of compounds, there are animal models of human disease available which

demonstrate the utility of compounds of the invention for treating human disease.
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Rl12 Rl11 RBR7T RBR/ 4 /~11~-QN ICR)(Ry)ImN R14
RO Rlo RI3 R R o (a) or (b) R7, R8, R9, and R o at

we2oh/1sweur rence are each i ndependently sel ect BCI/U$200T071849
t he group consisting of hydrogen, hydroxyalkyl

[ USHOBNA mofUCdrRE Kithnan Ailas@h¥ID (f f%%%eﬁl{g R13,

each indep eRdent y S€ ec e group
hypecadiivityt disgrdef) ahryddetagghhumym diseyders of attexdtionlis aamlhlbltory

ovldeh 36 i STl G BT PGP BB i
Thl?&iﬂd@ﬂ%ﬁ)@lﬁb é@gééﬂﬁltemaﬂgﬁly WmadﬁlMKpaMe&vdidantce 19
12- t and a 4- -
esBGrBRFReh B ot el ook s ey %&wqwﬁmm
the tFI]jte?altDrd; wse@tnm@mtorhaﬁr qgem, etaal Ps 8;{malo@h.aﬂ‘iaﬁﬂee g (Berlin
e an ar [1n er ed
Gerfiaryh | (00He 1 F L P2t in Maicoyel andselpgivenariRseralg Hs
rec@ﬁbﬁéﬁl‘éy@lh‘st@ A-BO121QNBAR190211. In LiSo bERETHA) 6Rd ) 1 K;

Is selected fromthe rou consi sting of a bond,
neugpmwsgmglcaj gharactefizatjon.” .Bnetal. J rngbgfcf(ha@macology
anc{% g ?%\ggélrﬂgénltlﬁé\'((ﬁt?@ %05(3?@9?%0‘8%%&}3%&9& al.' PMed.
Che 2!%95, 48, 38355; |n|ﬁ(om®) B(ebal "Phal(‘rlé@plqgmsﬁommdes of ABT-
23$¥1 'N( Riaro Rhyﬁ%@%cﬁl éﬁér?&reﬁg?tl;cf URd é‘;%aaf#?&éa.n?éy“%h?c‘ab,é% of

droge c')1x car bonyl
Cogmmryand &QMZMeM‘Df athrandanleatwe ct-bstamme Hs; Receptor

AnigBORC SR bt ERLFRLSb/ AR LSRR dPocB BbBParo,
176a180;iim bEﬁmtmlefrﬂli;t;m'md lds:taé:épfor 0gartdseG'gm3|® aninL&bﬁfa'rﬂg a
r oxy

repgﬁggl}éghﬁi%@?m @pélg%géé/ l‘egﬁén%e[ D) 6? ﬁégﬁitﬂ cg(L}/sly hypertenzuve rat
pup.” Fox, G. B., et al. Behavioural Brain Research (2002), 131(1,2), 151-161.
Representative compounds are active in this model, with preferred compounds of
the invention active in the model at doses of ranging about 0.001-3 mg/kg of body
weight.

Compounds of the invention are histamine-3 receptor ligands that modulate
the function of the histamine-3 receptor. The compounds may be inverse agonists
that inhibit the basal activity of the receptor or they may be antagonists that block
the action of receptor-activating agonists.

It is understood that the foregoing detailed description and accompanying
examples are merely illustrative and are not to be taken as limitations upon the
scope of the invention, which is defined solely by the appended claims and their
equivalents. Various changes and modifications to the disclosed embodiments
will be apparent to those skilled in the art. Such changes and modifications,
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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kis 1, 2or 3; and 20 mis an integer from1l to 5. 2.
The conpound of claim1l, wherein RL is -L2-R6a-L3-R6b,

wob@rasmid?2 is a bond, R6b is hydrogen, L3 i sPEI/bs2ud7/071849

and R6a is selected froma 5- or 6-nenbered
WH2AGt 1IS'CBAMED 1®0. 25 3. The conpound of claim 2,
wherein R6a is an unsubstituted or substituted
heteroaryl ring selected fromthe group consisting of
1. funvbompdlrdiest@baula:i soxazol yl, i sothi azol yl,
oxazol yl, pyrazinyl, pyrazolyl, pyri dazi nyl,
pyrldlnyl pyr|n1d|nyl byl , tetrazolyl,
[1,2, 3]thiadiazolyl, [1,5s Razol yl, thiazolyl,
thienyl, 30 [1, 2, 3]tr|§;|nyl 2,4]triazinyl,
[1, 3, 5]tr|a2|nyl [%_aqs i a olﬁb and
[1,2,4]triazolyl. conpound of claim2, wherein
R6a is an unsubstituted or gybstituted heteroaryl
rlng sel ected fromthe group consi st

5 o Gy RGR MRy pTaALlG SalLiasiEr Sioe. orPRY0R therstouherein:
PC%H%?@Q%@?-@Z&&Q q_@uyﬁ 6fztﬁb¥6rm® L, 4 Eund of claim

wher ei n - R6b, wherern t2 is a
boﬁ'@? othep of 81 ﬁ%R@gﬁﬁ'e%ﬂ frgmathg @FrRHP mlstteg of bydrogen,

alkﬁ%ﬁ‘&yeﬁa%g aﬁo g,-g, t,‘l,% ([:ﬁggyer ed 5 heterocyclic

rrpoun 'm5, wherein R6a is an
unsR;sbgtsa. and Edb ale eachsndapendentiy-egiected frofri hergrop consisting

10 of ﬂﬁ}ot?;‘éhfgk)(lrf?ﬂh&%glkgf ?rH@oFoga'ZESé(gt élF&deﬁ@égﬁp%PBa%%w ,

thloalldoyytr opyridinyl, di hydr opyrimdinyl, to nor phol [ nyI

i TSy ars i FhdiolenyfRsiaciid G ibn obiin chasting et

alkyl; kai telidrdnyatikyl, almym@hymméwqdlkyl %ﬂlﬂg)éifdg%’téﬂfw
I a Ian 1 dl n on
ook BRI PSSR b B oh SaSA A Mg P oo

15  ring-bfir@tebld; 1, 4] di azepi n-5(4H)-onyl, pyridazin-3(2H)-
onyl, pyridin-2(1 H)y-onyl, pyrim di n-2(1 H)-onyl,
pyrimdin-2,4(1 H, 3H)-dionyl, 15 prﬂ”ol gRN- 2- onyl ,
benzo[ d] t hi azol - 2(3H) -onyl, pyridi
i m dazol i ¢ n-%; onyl, 1 Himdazol- -onyl ,

p| peri di n- 5 nyI tetrahydropyrim H) -gnyl,
2 4 th| olsonyl, [1,2,5]thiaqi azol gnyl
[§(R4 Rl d| ?gnyl [1, 2, 4] oxad onyl ,
[125]oxa nyl, [1,3, 4] oxgdiagi yl, and 1 H

benzo[ d] i njfla QJ 2(3H)-onyl. 20" R, R R10

(a) or (b)
Rz, Rs, Re, and Ry at each occurrence are each independently selected
from the group consisting of hydrogen, hydroxyalkyl, fluoroalkyl, cycloalkyl, and
alkyl;
20 R11, Ri2, Rq3, and R4 are each independently selected from the group
consisting of hydrogen, hydroxyalkyl, alkyl, and fluoroalkyl;

Rsa is selected from the group consisting of a 5- to 6-membered heteroaryl
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7. The conpound of claim5, wherein R6a is an
unsubstituted or substituted heterocyclic ring
w@edoeasma from t he group consisting of azeti di PERUSIVYT/Q71849
azepan-2- onyl, pyridazin-3(2H)-onyl,
. T o, . e . h ]
g T S P8 2 e BRI R A il pef o 12
merperedingtarocycic Englbond, R6b is hydrogen, L3 is a bond,

no R Rl PSR RO TeRatind gD €10 slhafplies
hetargaryl ing@nanguingt an Gt te1 membissed bicyedit hederoaryhgng, and a
4- t%%'ﬂ&% "E&?'glegg’%fgé ﬁlt@ncony sting of indolyl,

enzot hienyl, yl, indazolyl,
beR¥is® da8pl yl , benzot hi azol yl, benzoxazol yl ,

benzoi hi |, benzoi soxazol yl, quinolinyl,

i's dﬂf‘ﬁ%hﬂﬂ@f‘%"éw nazol i nyl, qui noxal i nyl,

phihal sttéated fromphe Ei’dﬂpl’t(}jd]n_sispn@ ohy bon??ﬂ@é\%@g i-gi.n%zo%

ci,nno ie - d].i m ol e ieno[3,2 -
'S"258'7'/"1‘@‘8%5%(;937/'@758‘?%@1%&1‘8ﬂ&(ﬁikﬁwi di nyl, and

PY LS B sebtédiremitiié grobp- coheRtisg BP9 BOAd Hikytérd, DD9.-C(=0)-,

théel n Rga | i" unsub%t ituted or substituted
-S-pRIBEIHFR o ‘(_B}N(Bhﬁ e‘i‘ﬂﬂé‘f@%‘]v pyridinyl. 5 11. The

\?Mptpﬁ?ié%lé&e,d?ﬂr&h'ThégrdMBQfoﬁ!si@tir%l PYdréer, @ ﬂabﬂget her

0
the njtrogen atomto which each 1s attached form
alkoxygarbegylsamidabandtermyt- ar omatic ring represented by

fo | Al ]
ot ey Rije by Lo PERRDEnTnfsleie o e oo
congigtingpichyidsogea anst @llgylf r om t he group consi sting of

al gyl . 4f I l..@r n
<k g i oAgh blcur S g BENGHY seioid ror i g B
conkigtimpafhydoogemy bydroywp,| Hydoxyalkyl]l alkyIT atkorg redodandinof fludraj m

and]qi Ig@ éeion R4 and R5 are taken together with the
n's gWatomto whi ch each is attached to forma
(2R)is "2 byBpand ol i dine ring or (2S)-nethyl pyrrolidine
ring. 14. The_co d of claim1, wherein the

coMbSATINegeT FFD 1Ol a R1 R3b | L Re Ria R3 R4, NL
20 R5 (I1)

2. The compound of claim 1, wherein R, is -L>-Rsa-L3-Reb, Wherein L, is a
bond, Rep is hydrogen, L3 is a bond, and Rg;, is selected from a 5- or 6-membered
heteroaryl ring.

3. The compound of claim 2, wherein Rg, is an unsubstituted or substituted
heteroaryl ring selected from the group consisting of furyl, imidazolyl, isoxazolyl,
isothiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, pyrimidinyl,
pyrrolyl, tetrazolyl, [1,2,3]thiadiazolyl, [1,2,3]oxadiazolyl, thiazolyl, thienyl,
[1.2,3)triazinyl, [1,2,4]triazinyl, [1,3,5]triazinyl, [1,2,3]triazolyl, and [1,2,4]triazolyl.

4, The compound of claim 2, wherein Rg, is an unsubstituted or substituted

heteroaryl ring selected from the group consisting of pyrimidinyl, pyridinyl, and
-108-
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wherein L, Rl, R2, R3, R3a, R3b, R4, and R5 are each

as defined in claim1. 15. The conpound of claim 14,
wob@rasmwiR is -L2-R6a-L3-R6b, wherein L2 is aPChuosm7/071849

R6b is hydrogen, L3 is a bond, R6a is selected froma
pyrazolf#f 6-nmenbered 25 heteroaryl ring or a 4- to

7-nmenbered heterocyclic ring, and R4 and R5 taken

together with the nitrogen atomto which each is

5. L TR PEAR R i PRV P05 800 Wbl L A%
bonﬂ swsmmgm,ll&anea boed, amekReoss6leateddforn Iaa4 -to 12-membered

he conpound has the formula R, R3b R2 R3a
het%‘é@ﬁ?ﬂh R5 (I11) wherein L, RI, R, R3, R3a, R3b,
R4, and R5 are each as defined in claiml1l. 5 17. The

6. a8 tammng ofbiAlh & WAREITRE inon Beuetited o Susifiec

hetétoaydlis ringlsetsctsd fformn nmagﬁ)upabntﬁsf@bf@&@anyl?éﬁtﬂ&gv |R4
er rin n
azilgfi FopSnils s GRiTBR T, IV AR o WP e, ch
momghoinyl, S’plp&érbﬂﬁhedlpéﬁdlﬁylap%rolﬁfhyﬁ p}'ﬂglrifﬁjuﬁ’lftﬁﬁﬁi())thlazglyl The
d'“%ﬂ%i&’ﬂg? éhloaoa?nﬁ"my' Wﬁé@%ﬁ' rfilth'arwb tetrahyreaiulys- Reb,
dlhyd?éﬁﬁbﬁ‘yl Lt%trbﬁycﬁopﬁ@ﬁﬂ; [1Fﬁéﬁokﬁaﬁ‘% déi&@l?r-z-'eﬁyl' §z%a2&8% nyl,
BTG N AR A GV R AU
onyft pgﬁéhi‘a 2(1HE -onyl, B rlmld nﬁ(m?-onyl d¥r|m|g|n ?ﬁreH EH? ?lonxlr opr o
perﬂl)'l 2ronyl, b@zp[q:&tmazoﬁ Bt 9o, pymdle-4(14-‘l)—myl |m|dazoI|d|n 2-
T e
[1 .m]ﬂﬁedié’zqﬂtﬁr(yﬂfk).%]iml‘adiadomgr 61, Bell]tlmam?ridmvt hyl }cycl opro
. - - A-car rile: 4 -

.35k aoiomb oF ARGk AMBE L] BdGAT-Hfand Yol opr o

benap|djirideZol-2{@H)komyk| - 4- carbonitril e;

7. The compound of claim 5, wherein Rg, is an unsubstituted or substituted
heterocyclic ring selected from the group consisting of azetidin-2-onyl, azepan-2-
onyl, pyridazin-3(2H)-onyl, pyrrolidin-2-onyl, and piperidin-2-onyl.

8. The compound of claim 1, wherein Ry is -L2-Rsa-L3-Reb, Wherein Lz is a
bond, Res is hydrogen, Ls is a bond, and Rs, is selected from a 8- to 12-membered
bicyclic heteroaryl ring.

9. The compound of claim 8, wherein Rga is an unsubstituted or substituted
ring selected from the group consisting of indolyl, benzothienyl, benzofuranyi,
indazolyl, benzimidazolyl, benzothiazolyl, benzoxazolyl, benzoisothiazolyl,
benzoisoxazolyl, quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, phthalazinyl,

pteridinyl, purinyl, naphthyridinyl, cinnolinyl, thieno[2,3-d]imidazole, thieno[3,2-
-109-
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4'-{(1

S, 2S5)-2-[(2-nmethyl pyrrolidin-1-yl)nethyl]
wa m7ARmiophenyl - 4- 25 carbonitrile; 5-[4-((

S, 28) 2- {[(28) 2- et hyl pyrrolidin-1-

) phenyl ] pyri m dine; -111 WO
b]p%ﬁdl 150 %@C@ﬁ@%ﬂ’?/ 071849 2-methoxy-5-14-((1
S, 2S)-2-{[(2S) - 2- et hyl pyrrolidin-1-

10.Y! ]g‘i‘igtm;%?%ﬁﬁ Q?Fl%ﬁ’v?)(fil WRBRIVRLAY UhEistifified or substituted

bengpmﬁ)zogd of mmp{:zzmynwlwr rolidin-1-
yl ] met hyl } cycl opropyl ) phenyl ] pyridine; 5
2-met hoxy-5-[4-((1 S, 29)-2-{[(2R) - 2- et hyl
11. py (Mhel dochpouhd wf haih Hy Whenetrl apan@ws)tmrwbémr wilh o

S,.2 th
e AP R B3SRBS - e Rl oy promati
ringReprésedtetithZBmaarta) hyl pyrrolidin-1- 10
yl'] methyl }cycl opropyl ) phenyl ] pyrim dine; 5-[4-((1
R 2R)-2-{[ (2R)-2-nmet hyl pyrrolidin-1

12. yI ITretdeyrgoting |o®ll"aﬁﬁ¥l|1)\ﬁ)hé?%w AtN¥4dt BheistBstituent represented by
4- di net hoxy-5-[4-

Ry, ﬁazlﬁ; apd R pgelg:tﬁ% rﬁgn the 1FHR ernsisting of alkyl, fluoroalkyl, and
hyd)‘éﬂxﬁﬁk h(yr'ét%l_t eﬁé eﬂh(éthlm? RprbseHtedbd iR &r RL%s alkyl, fluoro,

hdeP’QR?Eny{fP{@i/%)’l 2- mat hyI pyrrolidin-1-

yl ] met hyl } cycl opropyl ) phenyl ] pyri m di ne;

2,4-di met hoxy-5-[4-((1
13.S, T8p-can{dount)of laine tl hwherein Bk aok Rs fre taken together with the
nutr%é%[{%wytk)hox&* gé){hogzakt%elgeedq%l fl)r% ne(:t‘ﬁylpyrrolidine ring or
(28)-m)hﬂpy{rtcmliﬁ)3 -ixgnet hyl pyrrolidi n-1- 20

yl ] met hyl } cycl opropyl ) phenyl ] pyrim dine; 2-[4-((1

R 2R)-2-{[(2S)-2-net hyl pyrrolidin-1-

14.y| TTetdoyipotyid lod plairpyi| Wabeny thkpiom pbamt Mad (Réormors
2-14-((1 S,29-2-{[(29)-2-nethyl pyrrolidin-1

cycl opropyl } -
1  PCT/US2007/071849

yl ] met hyl } cycl opr opyl gphe 1]1Ryridazi n-3(2H)-one; 25
2-methyl -5-[4-((1 S, 2 2- 2- met hyl pyrrolidi
n-1- yl]methyl}cycl opropy enyl ]-1, 3-benzot hi azol e;
1,3,5-tri methyl - 4-[ 4- R4a 3
S, 2S)-2-{[(2S) - 2- et hyl py lidin-1
R4~N‘L
s

wherein L, Ry, Rz, Rs, Ra3a, R3b, R4, and Rs are each as defined in claim 1.

15.  The compound of claim 14, wherein Ry is -L2-Rga-L3-Reb, Wherein L is a
bond, Reb is hydrogen, Lj is a bond, Rg. is selected from a 5- or 6-membered
heteroaryl ring or a 4- to 7-membered heterocyclic ring, and R4 and Rs taken
together with the nitrogen atom to which each is attached form a 4- to 8-

membered non-aromatic ring represented by formula (a).

-110-



10

15

20

25

yl ] met hyl } cycl opropyl ) phenyl ] -1 H pyrazol e;
2,6-dinmethyl-3-[4-((1

WE2FN5@1q [ ( 2S) - 2- net hyl pyrrolidin-1- 30 PCT/US2007/071849

yl ] met hyl } cycl opropyl ) phenyl ] pyridine; N[4-((1
S,29)-2-{[(2S)-2-nmethyl pyrrolid in-1-
nmet hyl } cycl opr opy!l henyl rimdin-5-am ne;
16% ]'[f(qc%%%ép.q%{azpykz\%q; nyﬂﬁ]gg};npound has the formula
pyrrolidin-1-yl]ethyl}cyclogropyl)-1,1"- -112 WO
2007/150010 PCT/ US2007R0718 9
bi phenyl - 4-carbonitril edb lfz
S, 2R)-2-{2-[(2R) - 2- rretﬁ j di n-1-yl]ethyl}cyclopr
opyl) 1,1' - bi phenyl - 4-éarhLoni 13 | e;
[(trans) 2-(2- pyrrol i difi-1 -yl ethyl)cycl opropyl]-1,
' - bi phenyl -4-carboni R, ] & 5 N[4-((1
S 2S)-2-{[(2S) - 2- rrethyl rroI i din-1-yl]methyl }cycl opro
pyl) phenyl] - 5- (
(trifluoromethyl)thi eno[3 2+ B] pyri di ne- 6- car boxam de;
wherginik, (R RS, R2 H3a.Rb [ R2 BndRyare leach pg defihédlinnetdim 1.
yl ] met hyl } cycl opropyl ) phenyl ]i soni coti nam de;
2-[4-((1 S, 29-2-{[(2R)-2-nethyl pyrrolidin-1 10
17.y1 ] Treet dorhpaunal af etaimyll6) pihersin Ry jy 4LQ|<1%L-113-%Z H)he@éiﬁ Lzis a

(1 S .29 2- 2 roI| in-1-
b°“3ﬂ ][3?%{5 rbb\sifjbkg/‘?’j%pﬁéhw ﬁe%a oy - Yrfsmembeieq (1
het8roaB)l ridg{dr ((:a%;)t% 2- rrg@rﬁ\bdl*elﬁ}g]dtfl'bgyﬂéla ;lﬁg,z a%an(}; and Rs taken
Z

togblre Wif inds i ao8B oY Id-phish habhia SAchER fomha #- to 8-
meyrbler@d Ron-hransatiRingebleRBRIRY ! dyR¥ini@h (&), n- 2- one;

1-[4-((1 S,29-2-{] ( R) 2- met hyl pyrrol i di n-1-

yl ] met hyl } cycl opr opyl phenyl]azetldl n 2-one;

181 el o8t ke PSP B AL it oL

yl ] met hyl } cycl opr azeti
borgi Ragis-hyd{ggeps) @»a%@rnﬁ lang Ves s pydidazin-3(2H)- onyl
yl ] met hyl } cycl opropyl ) phenyl ] azepan-2-one; 1-[4-((1
S, 295)-2-{[(2S)-2-net hyl pyrrolidin-1-
19.y| | Tha ¢orhpaund af ghaipyll, selebtedyftdnp theegrodp woBsistireg of25

1 [f' (‘1(S]2§ 3&22& é-h{e%%)lpy%ronglnh%ylﬁmeth f}cycllopropyl) 1,1-
biphenyl-4-carbonitrile;
4'-((18,28)-2-{[(2R)-2-methylpyrrolidin-1-yljmethyl}cyclopropyl)-1,1'-
biphenyl-4-carbonitrile;
4'-((1R,2R)-2-{[(2R)-2-methylpyrrolidin-1-yljmethyl}cyclopropyl)-1,1'-
biphenyl-4-carbonitrile;
4-((1R,2R)-2-{[(2S)-2-methyipyrrolidin-1-yl]methyl}cyclopropyl)-1,1'-
biphenyl-4-carbonitrile;
4'-{(1S,28)-2-[(2-methylpyrrolidin-1-yl)methyl]cyclopropyl}-1,1'-biphenyl-4-
carbonitrile;
5-[4-((1S,28)-2-{{(2S)-2-methylpyrrolidin-1-
yllmethyl}cyclopropyl)phenyl]pyrimidine;
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yl ] met hyl } cycl opropyl ) phenyl ] pyrrolidi n-2- one;
N[4-((12 S, 29)-2-{[(2S)-2-nethylpyrrolidin-1

w@ kdomesdoyd } cycl opr opyl ) phenyl ] acet ami de; N[ 4P€T/1IS2007/071849

S, 2S)-2-{[(2S)-2-net hyl pyrrolidin-1-yl]nmethyl}cycl opro
DY T2 RRHKY 014301 S:284-3-Redy b méiffibfirdiiaiaf Loxam de:

yllmg}hﬂﬁzvl@nsnpyl)ehe{rwllpmm@m@) 2-(2-pyrrolidin-1-

él ?R?%@?éﬁzgﬂngﬁ Z#E?E{T%F %?’rﬁnél%&/ I'ﬂ? rollcﬂ9|1]{ c(:)llcl opr opyl }

ylimethyl cypllopmyg)phehylmmlm 2007/ 150010 PCT/ US2007/ 071849

S s SSha ARy B brproldn-) ety eyelop

ylmetpyl}cyelbpiopyl)pheriyipyridide;car boni tril e; 4
y@“t@ﬁ%géﬁﬁk?gﬁ gtﬂylgg/%&edl ){1)|Oyrrol i d| n 1
ynnéetﬁyl}d_ycl_pbm?yl)gnemp?aﬁidtrre le; 4'-[(1
’ fﬁ"’ﬁé] ééﬁ@f?o@@gbﬁrfj‘ewfw "B'iidé‘?féhyl -4-carbonitrile;

yI]n@étHyl yclbbﬂopyl)phenyl]pynmudlne
T:éa {i) yl et hP/I )cycl opropyl]-1,1" - bi phe
nyI5 ((tR2Boer (?R)12énemlpmo 9id-donpound sel ect ed from

th 5-[4-((1

S R T

yl ]Wﬁwt @yx: xbﬁ(dﬁ%ﬂ ) Hé?ﬁz)qu gyelthyiomloéudm,-1-z-[4-((1

rro idin

yl]n)%tﬁﬁzetyﬁg? § P@Eiﬁi ehyl ] pyri dazi n- 3(2H) - one; and

2- [?44—(:1(nletspx325;{4 PR, 2RR-{[2RIe2-methyhyyrradibingd -n- 1-
T A AN S

2- [244{d(m6hﬁ>6/>5¢4{([1Sﬁ)-zfl(ﬁﬁ)kwhﬂewwn!‘rﬂoﬂdm-ﬂ

L) phenyl d 3(2
ViR Pl e SR B et cal compositlon
C0mﬂsnétbow-ﬁivﬂ(aB%)Lzzﬁtzs)-zemeﬁfytpw@uduamunt of a

n, conbi nation with a

y']%%Eﬁ%ﬂ&'@ﬁfqpé’ﬁph?’ynﬁg"B'é’&ept able carrier.
2-[4-((1R.2R)-2-{[(2S)-2-methylpyrrolidin-1-

yljmethyl}cyclopropyl)phenyl)pyridazin-3(2H)-one;
2-[4-((1S,2S)-2-{[(28)-2-methylpyrrolidin-1-
yllmethyi}cyclopropyl)phenyl]pyridazin-3(2H)-one;
2-methyl-5-[4-((1S,2S)-2-{[(2S)-2-methylpyrrolidin-1-
yllmethyl}cyclopropyl)phenyl]-1,3-benzothiazole;
1,3,5-trimethyl-4-[4-((1S,28)-2-{[(2S)-2-methylpyrrolidin-1-
ylmethyl}cyclopropyl)phenyl]-1H-pyrazole;
2,6-dimethyl-3-[4-((1S,2S)-2-{[(2S)-2-methylpyrrolidin-1-
yllmethyl}cyclopropyl)phenyljpyridine;
N-[4-((1S,2S)-2-{[(2S)-2-methylpyrrolidin-1-
ylJmethyl}cyclopropyl)phenyl]pyrimidin-5-amine;

4'-((1R,28)-2-{2-[(2R)-2-methylpyrrolidin-1-yljethyl}cyclopropyl)-1,1'-
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23. A nethod of treating a condition or disorder
nmodul ated in a manmal in need of such treat nent

wa@ewmpns®iimg adm ni stering an effective anmount BET/ES2007/071849

conmpound of claim1l. 30 24. The nethod according to
bi rfé,-m_mcg}oonm%rel n the condition or disorder is

selected fromthe gro consi stin

at vef{l B @R) Pt E2R)- %rmﬁéﬁ)ﬂl@!frq}ldtnﬂ ﬂﬁ@bvlmlop(mﬂ@ 1"
i | ttention, denentia, and di seases with
bipfffH ?;.ct"'sbd"pm?}ermry -114 WO 2007/ 150010

Pﬂ/-%@l@ﬂ-@?ﬂﬁ@dnnLbfalethydw)gyclsm’npzlbﬂ)hr‘-bmhanyledegarbonitme;

ay VTS 38 2SR e BurGREE B Rk b RePighenyi =
(tnfluplsmswayl)tmleg‘ol&zag]wtmrj]me-ﬁ:mlaoxamde,, t ﬁﬁ; I eﬁg%/; o
RO R P T e bul
yl]ntbt%%cgielbpro%l@éﬂergmsomb@tmdnlﬁde di abletS :g\set y\p;:S;{‘S :JI !
A 2SR BRE2 TPV THBIGE ng neur opat hi o
A b e o, i ol o
sl SS us i
bi ﬂdﬁd“%?%bkﬂ@?m 8'éfﬂﬁt€)§85'r5?|'d'n -bbsessi ve conpul si ve
y|]nﬁyt|§arc9gbproﬁgwﬁﬁyﬁp,§e§(yﬁ,@t&@ Par ki nson' s di sease,

roid carcinoma, nelanoma, and

ol T{CtS S b2 gREmmtbvieyrralin 145
yljmethyl}cyclopropyl)phenyllazepan-2-one;
1-[4-((18,28)-2-{[(2R)-2-methylpyrrolidin-1-
yllmethyl}cyclopropyl)phenyl]pyrrolidin-2-one;
1-[4-((18,28)-2-{[(2R)-2-methylpyrrolidin-1-
yilmethyl}cyclopropyl)phenyl]azetidin-2-one;
1-{4-((18,28)-2-{[(2S)-2-methylpyrrolidin-1-
yllmethyl}cyclopropyl)phenyl]azetidin-2-one;
1-[4-((1S,28)-2-{[(2S)-2-methylpyrrolidin-1-
ylJmethyl}cyclopropyl)phenyllazepan-2-one;
1-[4-((18,28)-2-{[(2S)-2-methylpyrrolidin-1-
ylJmethyl}cyclopropyl)phenyl]piperidin-2-one;
1-[4-((1S,28)-2-{[(2S)-2-methylpyrrolidin-1-
yljmethyl}cyclopropyl)phenyl]pyrrolidin-2-one;
N-[4-((1S,2S8)-2-{[(2S)-2-methylpyrrolidin-1-
yllmethyl}cyclopropyl)phenyllacetamide;
N-[4-((1S,28)-2-{[(2S)-2-methylpyrrolidin-1-ylJmethyl}cyclopropyl)phenyl]-
1H-1,2,4-triazole-3-carboxamide;
5-(pyrrolidin-1-ylcarbonyl)-2-{4-[(trans)-2-(2-pyrrolidin-1-
ylethyl)cyclopropyl]phenyl}pyridine;

4-{(18,2R)-2-[2-(2-methylpyrrolidin-1-yl)ethyl]cyclopropyl}-1,1"-biphenyl-4-
-113-
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carbonitrile;
4'-((1S,2R)-2-{2-[(3R)-3-hydroxypyrrolidin-1-yljethyl}cyclopropyl)-1,1'-
biphenyl-4-carbonitrile;
4'-((1S,2R)-2-{2-[(2S)-2-(hydroxymethyl)pyrrolidin-1-yl]ethyl}cyclopropyl)-
1,1'-biphenyl-4-carbonitrile;
4'-[(1S,2R)-2-(2-azepan-1-ylethyl)cyclopropyl]-1,1'-biphenyl-4-carbonitrile;
and
4'-[(18,2R)-2-(2-morpholin-4-ylethyl)cyclopropyl]-1,1'-biphenyl-4-
carbonitrile.

20. A compound selected from the group consisting of
2-methoxy-5-[4-((1S,2S8)-2-{[(2S)-2-methylpyrrolidin-1-
yllmethyl}cyclopropyl)phenyl]pyrimidine;
2-[4-((1S,2S)-2-{[(2S)-2-methylpyrrolidin-1-
yllmethyl}cyclopropyl)phenyl]pyridazin-3(2H)-one; and
2-[4-((1S,28)-2-{[(2R)-2-methylpyrrolidin-1-
yllmethyl}cyclopropyl)phenyl]pyridazin-3(2H)-one,
or a salt thereof.

21. A compound that is 2-[4-((1S,2S)-2-{[(2S)-2-methylpyrrolidin-1-
yijmethyl}cyclopropyl)phenyl]pyridazin-3(2H)-one or a salt thereof.

22. A pharmaceutical composition comprising a therapeutically effective
amount of a compound of claim 1 in combination with a pharmaceutically
acceptable carrier.

23. A method of treating a condition or disorder modulated in a mammal in
need of such treatment comprising administering an effective amount of a
compound of claim 1.

24.  The method according to claim 21, wherein the condition or disorder is
selected from the group consisting of attention-deficit hyperactivity disorder

(ADHD), deficits in attention, dementia, and diseases with deficits of memory,
-114-
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learning, schizophrenia, cognitive deficits of schizophrenia, cognitive deficits and
dysfunction in psychiatric disorders, Alzheimer's disease, mild cognitive
impairment, epilepsy, seizures, allergic rhinitis, and asthma, motion sickness,
dizziness, Meniere's disease, vestibular disorders, vertigo, obesity, diabetes, type
Il diabetes, Syndrome X, insulin resistance syndrome, metabolic syndrome, pain,
including neuropathic pain, neuropathy, sleep disorders, narcolepsy, pathological
sleepiness, jet lag, drug abuse, mood alteration, bipolar disorder, depression,
obsessive compulsive disorder, Tourette's syndrome, Parkinson's disease, and
medullary thyroid carcinoma, melanoma, and polycystic ovary syndrome.
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