WD 2007/ 106525 PCT/ US2007/ 006412 Pl PERI DI NYL,

I NDCLYL, PI RI NI DYL, MORPHOLI NYL AND BENZI M DAZCLYL UREA
WORIRINWGERI/ES AS | NHI BI TORS OF SOLUBLE EPOXI DE MYDBS10AB806412

FOR THE TREATMENT (J: HYPERTENSI (]\I | NFLAMVATI ONS AND

OIHER DI SEASE%>I

PIPERI ﬁ‘g % IEZE%OLY ﬁﬁ)
T .lxgﬁ%&ﬁg S e

|ncorporated by reference herein inits entirety.
STATEMENT AS TO RI GHTS TO | NVENTI ONS MADE UNDER
FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT [ 00021
The U. S. CGovernnent has certain rights to the

i nven %? EE ROREC
[0001] M I%’ﬁ%ﬁl %%'gi I(Iliapom lilb;ydrc% wNe

60/782,1(EH3led Bdardh 33 22)6, etiieth §62iﬁcdrb6ramd:if30fef&|eﬁc&)]ﬁeremn|1t§®ﬁtirety.
or arene oxides to their corresponding diols by the
addition-of water (see, Cesch, F., et al.

STAPEMHNPASTOIRIEATS TR NN TIGNSMEIE MWEMEDERALLY
inmportant role in the nmetabolismof a varletﬁ
drugs,

conpound¥PORSQABERYRESEMAREH OF PR RELEMEN

[0002] Om@U@m%m&ﬁwaﬁ e%ﬂ@ta&@'tﬁ&i@%ﬁon Qhtb B8ntract
and ot her harnful_ forei gn conpounds. There are

ES0271Q &oHiaT§006 ayerréer Eyithe N@tﬂ'@é Brﬁﬂwt@b%&%ﬁ%‘thﬁydr ol ase
(nmEH) and sol ubl e epoxide hydrolase (sEH). These
enzynes are very distantly rel ated, have different
subcel lul ar | ocalization, and have different but

partially ovBAI(:apGHl;a]UNmbetFr’nH@ ESVENTMONI es. The

100031 BT OTAR - HOgraR Ao S SR eidhe 4F arene

oxides t@ﬂﬁd%trﬁz c%ﬁl@m% HRINBE the BdiBon dtwaks (se&DEBEHENS VE
TOXI COL ord: PeHgam)n Press 1977, .283-305. and
Xenobiofige iV Ehd; 395340 crorap EHARBAIn Iaptant foled Shesaeiabplion of

variety Jf%%m %&n&gﬂnchﬂi s, BRkRlotHepAuflh dhhg% §§'E'ido§eﬂsn

he rretabo ismof |ipid epoxides including t
enwromnetttahmll%aﬂt%frnmo&wnwﬁd@ﬂzﬁuharr{kﬁ%éorem wmpowgde et
al., J. Biol. Chem 1993, 268, 6402- 6407), I|inol ei
[0004] aEhete (@asetwo Wblghadtﬂahﬁﬁm rﬁic;OMnaéleppxiNaﬁnydmmse (20337), ar@ soluble

epoxide ggéroizt\sg)(s]ﬁ% hes&arge zgl%rzél\@rﬁﬁ%r)a dl% anﬂ &e{h%gﬁ%&ch@%%%
subcellubdy Jo&lidati drﬁ)and lEpOa( dﬂﬁemfouapﬁmnbﬂyl oneﬂap;ﬁmgi substrate selectivities.
e oG RGUSLSERE T S5 L5 o AP A B B i
some pliMt@atitileroSess (s@&ﬂdﬁmﬂoak, B.D, et &8 COMPREHENPIVE
TOXICOLOGY. Oxford: Pergamon Press 1977, 283-305 and Fretland, A.J,, et al., Chem.
Biol. Intereract 2000, 129, 41-59).

[0005] The major role of the sEH is in the metabolism of lipid epoxides including the
metabolism of arachidonic acid (see, Zeldin, D.C,, et al., J. Biol. Chem. 1993, 268, 6402-
6407), linoleic acid (see, Moghaddam, M.F., et al., Nat. Med. 1997, 3, 562-567) acid, some of
which are endogenous chemical mediators (see, Carroll, M.A., et al., Thorax 2000, 55, S13-
16). Epoxides of arachidonic acid (epoxyeicosatrienoic acids or EETs) and other lipid
epoxides and diols are known effectors of blood pressure (see, Capdevila, J.H., et al., J. Lipid.

Res. 2000, 47, 163-181), and modulators of vascular permeability (see, Oltman, C.L., et al.,



Res. 2000, 41, 163-181), and nodul ators of vascul ar
perneability (see, AQtman, C L., et al., WO
wQo@710636525 PCT/ US2007/ 006412 Circ Res. 1998pCBBS2007/006412
932-939). The vasodilatory properties of EETs are
associated with an increased open-state probability
of calciumactivated potassi umchannels |leading to
hyper pol ari zati on of the vascul ar snooth mnuscle (see
Fisslthaler, B., et al., Nature 1999, 401, 493-497).
Circ Res HA98o By S132-2F9)t H‘éea/asmdiladquirepemwd)ﬂ@&Tbyreﬁsbciated with an
I m ni. shes .t tiV

increased RO Y S HRoboiife 3F bhifint ok {fieq poRBUTH crinels guice,

hyperpol@rfnz&iﬁ]i&)fahsoascﬁlag binabhsmubde (see FistthalegB.pet al I;l]?\hture 1999, 401,

caronary. endot hel | hosphgl i pi u St i a. .
a93-407y FAREIs 1 6 S5 riTonte SRPon Bt FoH SyPgERs Bl aRivity (see,
Capdevil¥éi AL redub), J. Wipid, R&t 2800, 47A163.181 Phyr ‘hbldrolygs?s?ofEETs also

H2098- 2108). 1t- has recently been shown th
regulates;theiz iRAORROTBHOT Ik F%fﬁéé'i}’seqﬁk‘?ﬁ@“?kﬂ%‘?s?@o‘ﬂ%‘f% Suesﬂ:&\g a regulation

of endotW¥ilialfiRRli6€ bl YBHYEEL, WibinklaliONS 15] Q0. fJelﬁzamPh’ysE&dI@S 277,
their bl ood pressure (see, Yu, Z., al.,” Crc. Res.

H2098-23090, ltdms rggntlpbeyn shawmiat trpgment of m@t@eauwema@we rats
(SHR5s) WRh gel%&%ks%ﬁ 1r§1%'ltor£nsl 11#@:%3 ?é(gﬂ:% {h%ﬁrﬁll)éfd i)fé\éﬁfre @eQOQu Z.,

pressure than wil m ce” (see Sinai,
et al., Cig. ReBi2800, EHhOR- 9,_9(800111 2@&3“04058’48 4@5@4@)11at hml@h@ckout SEH

i G BTERD LT FUTOR G A0 s 8 1, 1.

Biol. Chenndihis at’:i A§S504106 OED); hcwewesubssaqlupﬂﬁa&tmcheEHBOIQWd with with
back brechgxélg ﬁo%Sﬁé@e t aéé(e)—l?ig \gims) {r;HS %9%3 801%3%18%%3& 16388 ncrease
in plasma BHTsi(sded, anriat Ar gt abr dpRiol.i @enm.R200NAZRN2891a28%%! | s

(see, Node, K., et al., Science 1999, 285, 1276-1279

[0006] aI’lde @F@Bﬁ}d alsd/ﬂ&lori&ﬁt&ﬁar%ﬂxm&ﬁ@étory obertidd @enddihelial cells

In contrast, diols derived

(see, Nocéeb &yeq ql ” Srigageel 9% a8t @?I%P%?MLQWPW% drends Pharmacol.

Sei. zoom%m?@:m by, y[n%agtrsﬁl &bwué?%aqﬁr@%%&cz,( ﬁﬁ&eatw&lﬁﬁgt@&{ﬁ) perturb
MF  “et al., Med. 1997, 3 567), which

membrapeRerMegbilify prg qsaé?mﬁt heyReesiass (sge, rMéalllaé]@é@a M-Enict ph.cVat. Med.
1997, 3, g%ﬁ‘z %7%%&@%§ultﬁﬂﬁnﬂgm41ﬂn athis ('r?&ﬁ:latécﬁmf ﬁﬁéh ’oxilc_ie’synthase

. siol. 1995 269, L65-70
and endqthé¢linz hKksee, I'shizakieff it al., gm. Apﬂzyszq:bhwso|269,11g’99570 70d Ishizaki, T.,

etal., J ?11 7%9%3) 19% VAN tiﬂP & 6?%“1}2[5‘&51?%}1;19 %8n96fntljatlgllél§<§1§/ lgféli)((c?{gxin

n-associ ation ion an
reported (is essociBtidol ayithAnflasimagion, an@ftmwxﬁl{y@e, Duddpj Ms el 8196 /BR Phys.

Lipids 1956, 35) 39, STP B3R f QERSNELE ALk SR8 EAAOTAL SHHLR ettt
J. PhyszdlSlZ‘B)SS 325}’,, Laed3zlgusel cmxmaiananalcuar chrdipprhimevery toxicity in vivo

(see, Ish)‘gﬁ lSI O’I ![ Vly 2‘961@1&80321599?896%3@58%9 I%;k%‘ﬂnfarla tA Qﬁrpal Cardiovasc.

Res. 198@&?@21\3&251(8 an(RmnzakQSB et2?., A21 3- PhZiolangd3, 268zBk23-178),
SI ol 1995 268, I,J]_Pi 23- 1%%%
Leukomf’@u@é’tc&)‘('lpﬁesﬁﬁ% rm; OIS pig %@ﬁﬁ yrg gud peute

resplratcw WtstiekLsydtaaRe { ARDS) esc@NDzAGHIE et AESHI REDResPirSDi€ 1688,
ndrome (ARDS) (see, Ozawa, T. et al., Am Rev.

137, 53 i An bpghscelly gnd organismal models, leukotoxin-mediated toxicity is

dependent upon epoxide hydrolysis (see, Moghaddam, M.F., et al., Nat. Med. 1997, 3, 562-

567; Morisseau, C., et al., Proc. Natl. Acad. Sci. US4 1999, 96, 8849-8854; and Zheng, J., et

al., Am. J. Respir. Cell Mol. Biol. 2001, 25, 434-438), suggesting a role for sEH in the

regulation of inflammation and vascular permeability. The bioactivity of these epoxy-fatty



137, 535-540). In both cellular and organi smal nodel s,
| eukot oxi n-nmedi ated toxicity is dependent upon
wepwitas2hydr ol ysis (see, Moghaddam MF., et BCT/USNAT/006412
Med. 1997, 3, 562- 567; Morisseau, C, et al., Proc.
Natl. Acad. Sci. USA 1999, 96, 8849-8854; and Zheng,
J., et al., Am J. Respir. Cell MIl. Biol. 2001, 25,
434-438), suggesting a role for seH in the regulation
of inflamrati on and vascul ar perneability. The
acids Suggiesia(théit\iiﬂtiyitinﬁl df] hlecs'mlaﬁb)@rokaﬂtgid BiodpntBe9y mbp BaPStherapeutic
value, mi LE?!OO?/O 141 h ? u% estts that inhibition of
?}f%ﬁ HPHVUFER Fﬁ“b?"& 'S 3?ﬂgﬁe3| s may have

[0007] tﬁ}pgpher aheul I%éﬁ!:lg&lltggddge n?ell(sl F%@al%? %epr oTpfdleQ gave been reported as

new poteht andl bt%Hmhhﬂ)iftbﬁ%ﬂéEmee €& bpsrediage. AIRD, A9, deSmPENRIs 192 and
been reported as new potent and stabl'e inhibitors of

686 are rgpgseRiative stictyvgy ’@ﬁtthlmypeaofllsblbatw (Regrsols Nergeing 2 Thews
compourﬁg%ré E&n?@tﬂf\ﬁ;@éﬂt %‘iﬁcﬁ % SHibiEdN WA ﬁﬁ%ﬂd1érq{}m%sqgat interact

Inhibito ure 1, therein). These onpounds are
stoichiorgefrigally wﬁh@mf@ﬁtre@munmg_ sExh{dspt Mpsssmatl,hcn shdndlrae. Mael.
[ [
Acad. ScY T8 B, KERFRRED. EBEY UL Ee0 LERU Xty h prea
inhibitorPmeere sidarn to estfabdigh hgdioget/8And098] toF6rm 884 BriBgéHetween the urea
. d. . - r
function %@El‘ie%m?;%rlé)p \;s.\%(? IéJSS Oe\%vﬁ}lﬁ'leagEl‘? EI%IW #{8 Ol’g‘ll'o}:g(é gtﬁlaess encauntered
in the redaiohaonrdinte o epaiiés nhgbpemngﬂaly&hmreaaymé (seef Acgiriadi, MhA., et

ol Procy Ntcirity FLAH B8R i R g T et o Biot

Chem. 200m 2750 8525 501 5270P X THEselihhi®itopesTiB@ntly réduiced eptz;wehydrplysxs in

(see, iriadi A, . et _al., Proc, Ac i
several ”%Jgﬁ” ‘19@%’9” 'y H’P@Sglfsﬁgedc‘z Zart A GiF- i‘%ﬁ:f:\%(m A7, 8 %% 9§ ’
Morisseals, (Bl &lal., PENE Ma:2Q087, S%?Q/SA—&Q@@ -5 834 88§_¢h%§3 Newman, J W., et

i nhi bitors eff|C|entu% reduced epOX|de hydronS|s in
A

al., Envigga, &fegithiRerspect 30Qhg 4% 61i60d P@agfestheglgl aoglylty Zssocg{ted with
these mh':ﬁnt@rs Ghkfe ex%@a n&gpﬁx chzrpogggs essirf¥O¥ mﬁie&lincxgasedeictlwtles
Proc. A 1999,796, 8849- 8854; and
preferabmew’f’ammpnow SO’é‘P‘htaland/OEl?be)kH@HF proPeiasge facilian |
formulati@PanPdeiRR@)y. Despite the high activity associated with
ese |nh|b|tors t here exists a need for conpounds

[0008] ppﬁls %rP gn&'engnﬁll %govﬁ{j)%se fa)ll%[?%}l st alllc\)/rlrgéjlyvet% methods for their use
andcmnphannnsﬁhtmaﬁmnthmnpert|es to faC|I|tate formul ati on

and delivery. [00081 The present invention provides

such conmpounds along with nethods for their use and

conposi tions_that contain then1 BRIEF SUMVARY OF THE
| NVENTI ON [BB&8Y SUMMA R Gt THE FRVENLION i nyent i on

[0009] PhMHARBed, B HaEnt Pk ehttH ﬁ*otvid'@:g a@n&Rb&RIrEnhibiting a soluble
epoxide hydrolase, comprising contacting the soluble epoxide hydrolase with an inhibiting
amount of a compound having the formula (I):

0 R2RS®

RL
YU Ty2 A\KR4
n

(D.

[0010] The symbol R' is a member selected from the group consisting of C;-Cgalkyl,
arylCy-Cgalkyl, Cs-Cjocycloalkyl and heterocyclyl, each of which is optionally substituted. In



epoxi de hydrol ase, conprising contacting the sol uble
epoxi de hydrolase with an inhibiting anount of a
w@oovpowsas having the fornula (1): 0 R2 R3 RI1.pA/USB07/006412

A LIR4A 4- (I). [00101 The synbol Rl is a nmenber

sel ected fromthe group consisting of Cl-Csal kyl,

aryl Co- Csal kyl, C3-Cl2cycl oal kyl and heterocyclyl,

each of which is optionally substituted. In 3 WO

2007/ 106525 PCT/ US2007/ 006412 one enbodi nent, each
one emb&linCyy|cayh 01disylk@h-a&ﬁlomblkywm&cydbdhwzwd fetetocyclyl is
optlonallh es%. %&Pye?ll\%t Et 1k‘l¥e ox %) %BI p%n?é@%l%e ol fg'o&l(%he

uen S eac epen romthe

group cogﬁlemmig 6DOsiCzalkph (Dngﬁéteﬁm&jdyhr,yl @hd(&atwd)e&yb aHeydin said cyclic
and, het er

d i r

portions Gl or BoREV i JhTEr B RNt G R FhtueRR arg each

independe@t]s sél@b&tllﬁdiﬁ MHeSerati cedidling df@.p@[l:ﬁﬂleﬂtalnﬁ csed:@utc@ In one
fromthe u%p consi sti ng . of Cl

embodiment,¢8g 1 148 piituERis aresash drdrpRnde ec{% fzom the group

c tin3 WIS LEHBN 3@ 284 HalAeRs! dently selectedfromthe
Onsmm%roup z%’:lgmnas){"illangQggfc&cil C8ha?oal kyl and

owt EEIF el o Bl B
01 The, I d f h s

o012 (R Satielq F Sa s o B £ sr%%?f}f %ggh%%sg? ©.

00151 B o B R R 21 o

H Ci- Cmahdét@ﬁs het erocyclyl, optionally subst ituted with
from1l to R7 substituents. [ 0015] The synbol Lis

0014 &%@%&ﬁ%f m&&% GOy SubAtuRl adkbRET tPPRA,

(0014} 12al kyl ene, CiZ%et erlg;s?lky | ene,

substitueg8s. C6cycl oal kyl ene aryl ene, heteroaryl ene, -CO,
-SO,,,- and -Se-. [0016] The symbol R4 is selected

[0015] fTlansyrhieoldr Bugelectadsieh ithrggoip dpnTstingRaf zk@filre;ct bond, C)-

Curelkylg Ca R s B s A T G Ree SISgr g 0O~ -SOmr

and -Se-each of which is optionally substituted. In one
' enbodi nent, each Cl-C8al kyl, C2-C6a] kenyl, C2-

[0016] Gﬁﬁ& lsxﬂwdn R'G~GRbel %ro%a{ﬁéyému EUAS@Eﬁq%'K)d‘,FCgalkyl C,-Cgalkenyl,
Cl2c cloalki and heterocycl | group
Cz—CGalkynyl C,-Csheteroalkyl, arylCo-Cgalkyl, Cs- lzcycloalkyl and heterocyclyl, each of
which is optionally substituted. In one embodiment, each C,-Csalkyl, C>-Csalkenyl, Ca-
Csalkynyl, C-Cgheteroalkyl, arylCy-Cgalkyl, C3-Czcycloalkyl and heterocyclyl group is
optionally substituted with from 1 to 2 substituents each independently selected from the
group consisting of C;-Cgalkyl, halo, C,-Cgheteroalkyl, arylCy-Cgalkyl, COR®, S(O),,,R(’ and
heteroaryl. In one embodiment, R* is selected from the group consistiﬁg of C1-Cgalkyl and

C,-Cgalkoxy. In one embodiment, R* is selected from the group consisting of C;-Cghaloalkyl
and C,-Cghaloalkoxy.

[0017] Each symbol RCis independently selected from the group consisting of H, C;-
Csgalkyl, OH, C,-Cgalkoxy and amino.

[0018) Each symbol R’ is selected from the group consisting of halo, nitro, C,-Csalkyl, C-
Cgalkylamino, hydroxyC,-Csalkyl, haloC;-Csgalkyl, carboxyl, hydroxyl, C,-Cgalkoxy, C;-
CsalkoxyC-Csalkoxy, haloC,-Cgalkoxy, thioC,~Csalkyl, aryl, aryloxy, C3-Cscycloalkyl, Cs-



optionally substituted with froml to 2 substituents

each independently selected fromthe group consisting
woroozieds8al kyl , hal o, Cl-C8heteroal kyl, aryl CorCBuab1091/006412

COR6, S(O,,,R6 and heteroaryl. In one enbodi nent, R4

is selected fromthe group consisting of Cl-C8alkyl

and Cl1-Csal koxy. In one enbodinent, R4 is sel ected

fromthe group consisting of Cl-C8hal oal kyl and

aﬁ@/ hal oal koxy. [00171 Each synbol R6 is
Cseyelq g%é @ilf)[ y %@loé&)ﬂ,@aylﬁldﬁqaﬂﬁé W@Qpﬂ@@nﬁf@ki’h@ztﬁsameﬂﬂ
contamﬁa]g'l @@HKWIe bohiis, €= %?&}Jﬁ%(&ﬁﬁgﬁlr%”i 20 5199 i)ngsE

ﬁ R7 is sel éct rom-t 1 st ng’ of
Csalk(eq lya)yl BFRYRS; CxanoClamiyl|C @@Jkﬂwpkwlamyimbonyl heteroarylcarbonyl,

o csalwﬁéy%y&i'yl %ﬂd%%%g&?;hlo yﬁ%%‘é}é% aégﬁg%aan &éﬁgfv%\}@ycr

csdzalkmmmee@am)nwrylaanybqarmwl,od«mlﬁﬁrﬁwohﬂahﬁwd:.- G 4

Cgalkyl%g r%%g{l{(o:h&p %ﬁ?c%(g Sq%(%’é{z 3‘? é(%%ﬁlgf(gg’ﬁf C(L,ga%{(yx}/yloxy, arylC;-

Cralkorye bemine yC@ﬂlkﬂgﬁfh-I(;éhucyﬁﬁnﬁBGL@ﬂkM cqal'maduaylaﬁndoc.oc?alky1

b t t t
arylamlggé IC?Zal&p @afié(?% Cé&)@ég,’%ﬂaggnﬁg ag‘i}{;%%y Cg zﬁlg‘ﬂ}{yllammo Ci-
Cgalkle}}rbG,‘sﬂlakyﬂld;arjzled&jbbnylaﬂhydd; &Ef@l@%ﬂetcaﬁi&ﬁ ﬂl@gral/liﬁ@'ﬂp QP)?ﬂhlo haloC;-

al kox car ycar bonyl, am nocarb
Cualicyl{Bjo. ified E‘@ﬁ?ﬂi’&@ alieliand Gy CafciseHpmangayisulfinyl,
arylsulfaﬂyll, mm&&bbﬂnw. ~Csﬂlk9ra¥x‘nﬁﬂédl%@r Qﬂwédqalﬁwln%sulfonyl and
1 ‘éyl i\m nocar bonyl , hal oCl1- Csal k
ary am‘fﬁs Wkenyl oxy, C2-Csal kynyl oxy, aryI Cl- Cgal koxy,
m noCl- Cgal kyl , C1-Csal kyl arni noCl- Cgal kyl,

[0019] Cf@&b%%ﬁé%%@épkyﬂ aryl am noCl- Cgal kyl ,

am no, O -Cgdi al kyl am no, aryl am no,
[0020] ar’r)hx@mb@s'a)lt kryisamiintegeﬁiffrﬁgaj toyd.car bonyl ami no,

aryl car bonyl am no, azi do, mercapto, Cl-Cgal kylthi o,
10021] afMktcbirpouhdd ﬂﬂude@gé}ihléﬁhﬁiﬁuﬁcaﬂ}hh&‘é}{éﬁ% denvatl?/?s therleof such as

ny

ot hi o Csal kyl sul finyl, Cl-Csal kyl su
salts, Pfga Qﬁyﬁ%ﬂgs QBWS%F’ AYAtes- ani nosul fonyl,
al kyl am nosul fonyl , Cl1-Csdi al kyl am nosul fonyl and

[0022] aP}/P r%lﬁﬁeﬁﬁmqtdhy pr eSF@Omg?ntfnﬂi’e)rgublss mqﬂtods of greating diseases
modulaﬂeﬁtb%%ﬁulﬂé 1f9 odi®e ﬂxydro[aggg?% 01%??1 ? §n§3r rHl'nll’lls?Cl‘}l’i%th a subject

inte romo0 Guinds
in need gf pu a«?am@@m SHckiye aveupt afd eordpasmnda}tavv@a fdrendoielected from

formulas(%c o e, ﬁ%&%%ﬁﬁ)@cﬁ g(ﬂé Uie tx\?‘eozr otgnrtu the?%ge\ﬁgféiye%?ccnvc amount,

hydr at es. Fel ated asp
[ t I des Ihods of treating diseases
[0023] rmmd/ﬁﬁﬁl’ak SRy iR ey iFa el S rarneae!
deteriorgtiorpini ssubjeadiit k@ coiptiang adbiiSeting to the subject an effective

amount of a compound of formula (I), above.

[0024] In arelated aspect, the present invention provides methods method for inhibiting
progression of nephropathy in a subject, the method comprising administering to the subject

an effective amount of a compound of formula (1), above.

[0025] In another aspect, the present invention provides for reducing blood pressure in a
subject, the method comprising administering to the subject an effective amount of a

compound of formula (I), above.



in need of such treatnent an effective anmount of a
conpound having a fornula selected from fornmula (1),
wW@b@vaoeskhi one aspect, the effective anobunt i SPEI/US2007/006412
therapeutically effective anmount. [0023] In other
aspects, the present invention provides nethods of
reduci ng renal deterioration in a subject, the nethod
conprising adm nistering to the subject an effective
anmount of a conpound of fornula (1), above. [0024] In
[0026] dnpethtetaspseie tte present bwes@n piovwdms tahogy Qﬁﬁ‘hU@éﬁing the
prohfcra{fgl]i E?ga?‘sc 2 Ig%%oghoéabx 9 S 1[nh ungc{ gqgg ﬁ?elﬂ?&i comn%rlsmg
admm:stauinrg O] tshbenbja:gt :tmeﬂfdfmews abjoaat of anomf)tbmd oﬂ/ﬁmanm(m), abbvea
compound of formula (1), above. [0025] In another

[0027) as raasth,er hfiRch RS PRberit MALLA PrdVi@e Hemotiobf m@ﬁiﬁh@ £he
pressure in a subject, the nmethod cgnprisin

progresswarﬁf@msqbérrpﬁfqu wlfrwea@%f@é% agrinterstidial {ung ‘Hﬁ%‘é%t‘)f@f‘ﬂ’ﬁla ina
subject, HEHRAHEE cOh EQﬁl%’LA'dﬁnﬁlkaenngl?@H% suBjedfar? Qﬁ'@étm%nt ofa
‘PCT/ US2007/ 064 0026] 'In a reiated aspect,
compount elcfermulaill r@bpm @Ws@@@hmm@wa@f dispaselsan |bﬁgf°F feample,
b
chronic Jysﬁjug{lfé ﬁ’&lh&fh ﬁfﬁ%&%g (?d?}’%n}) %Hi‘)h me?tﬁ% gt%rgrﬁlunrﬁc bfbn@hltls. The
mterstltlddbp@ discase c@fnfb@c fqr\psamptm rdlomfthla mldmpuwd'ﬁmb&s,cmmb associated

I n anot her aspect, the present
w“h°m$¢%%ﬁ8F§¥ Sngggéékﬁethods of |nh|b|t|ng t he

ess on of ap obstructive r S
to028] R0 G5 hasBeeh pereteb B ook B chmipob G Fvifi = formta
(I) abovd, e m&@mwwtlsammtms cefifalifing 6né bBEMSHDOHRBE sabifect
ef fective anount of a conpound of forrmula (1), above.

e obstructive pul nonary di sease can be, for exanple,
chroni c obstructive pul nonary di sease ("COPD"),
enphysenma, or chronic bronchitis. The interstitial
Ling di SeapiRDISCRIPIIGNAOR! T IRARINCS pul monary
fibrosis, or one assoclate Wi occupati ona
[0029] igusele Pharmaqlsistetic [PooRglof Pﬂmgpetm@mtg @fpeaisiprectubstitytions

. r ' ' i des conpounds having a fornul a
given as?lfégggkrdl BEOLE 8.? d?ggg. npot 9

ove, as we phar maceuti cal conpositions

nt ai one nor f subj c un
oo30) e 3 Bap R Bio B ProfesRANRES Fobsy TERG L Tges.
CompouRBawrBcakhingdtered prafy foeanines anPoungkgW t h pi peri di ne
substitutions given as a single oral dose of 0.3

[0031] MBigkge 3] PRIRhadokdeiR plofilBRECORGOAD 153 fdoWihk Qinfe oral

conpounds (1153, 1155 and 1645.
administration 0.1 and 0.3 mg/kg orally.

compou

[0032] Figure 4. Pharmacokinetic profile of compound.1153 and other compounds

following single oral administration 0.3 mg/kg of canine model.

[0033] Figure 5. Exposure of selected compounds as a function of inverse potency.

DETAILED DESCRIPTION OF THE INVENTION

[0034] Abbreviations and Definitions:

[0035] “cis-Epoxyeicosatrienoic acids" ("EETs") are biomediators synthesized by

cytochrome P450 epoxygenases.



Compounds were adm nistered orally to canines at 0.3
nmg/ kg. [0031] Figure 3. Pharnmacokinetic profile of
w@orpowsas 1153 fol l ow ng single oral adm ni stPEL/USIV07/006412
0.1 and 0.3 ng/kg orally. [0032] Figure 4.
Phar macoki netic profile of conmpound. 1153 and ot her
conpounds followng single oral admnistration 0.3
ng/ kg of canine nodel. [0033] Figure 5. Exposure of
sel ected conpounds as a function of inverse potency.
[0036] DEPAkidEDyDESERSPTIEIN" GFC TBR.3 NWERIEENEY 0084 hipha / beta hydrolase

fold fami@g I%Sa? édél t\x}a(t)ersto an d enqg IIGH Ictylclcljcn%hgxg ?Qx%éfi e;psomdes

poxyel cosatrienol c” acl

0037) - J53lupi S EOIsS bl 5k 28 PeRPORTIg BB sial smooth
muscle anf Q&dr celFp@ds @Bnhyred EE%@S&hﬁc'irEk'y def(atdveld.cillad are

enzymes in the a‘lag bet a ydrolase fold famly
dlhydrowgp%taan%@éﬁds& HERsibdhesienias ped ggqrepse %ﬁhﬁ@amne sEH is

set forth §R E¥AHRS al. lﬁ%?zl Cf'h§9z| %isezsgn%mqmyﬁ(m@;e ﬁﬁiﬂg) sequence,

IS an enzyne in end hel i al sirmot h muscl e and
and accegtip@e AUEBPTS qub%bu@@n vEHssqueErs arepseyforfhioRgetham et al., drch.

Bz’ochem??%ﬁﬁ‘é?%il gﬁ.ﬁ_r?;‘@b% 901 (ﬂé&%dgﬂéﬁﬁiﬁ@ﬁahr &%09 ofGlfSin sEH is also

e cloni sequence of "'the nmurine skEH
set forthjag SEE€RID NEP:21pfj ﬂ.hSG’anm Néo. 334145 936; Bt phcleiClasi sequence encoding

the rumBPR083) ol AT 10330 A3 170 T0 G5 Rty SBHENG . The

accessi on nu are
evolutios etd homehclaturBettheaene s dibcussely inlBeettBino ehalmDBA dfehyiol.

14(1):6 I%glﬁéllr?bg%g_gélugg éso]é)gcgcge)e}tydf ga§eﬁrrengl%(s)gégé gﬁ%%%ggfcc%fsgved gene
product Raherver oo Hnrddbg bétwekh eodene hwd humen Asegueab eFEBS Lert.,

the human sEH is. set forth as nucl eoti des
338251?}% %@‘g&r SEQID NGO 1 of that patent. The evol ution

nomencl ature of th ene i s di scussed i n Beet ham
[0038] e’{heaqerms ireatGeltreapg] and EF(aFr)lelgl refer tolgg,gl)nethggpé B}I%watmg or

abrogatifP D8 W AtOtR8a RN PIGALs a single highly conserved
géne product with over 90% honol ogy between rodent

[0039] ?’?@eg%%%%%iﬁ@@ eitsf{éc%twng%ﬁ%%n'r’e;tetfer§ to ?}ga? aﬁ%ﬂlng&ghe compound

being adhtinstredsittficies r prever oy dma@dh@ﬂewlbmﬁmmfme@r more of the
sympton%?ép tgatdls%g%eh ccc)lmfi ase {sPrdterP 1tr1t§t red eﬁt syrrpt oms. [0039]

erapeu IC& ve annunt refers to
tﬂ? amgunt . of C ou 21 adm ni st er ed
100401 G163 (eBPaRROqTatEr BB D1 Ui L edorToue B FGpEeT dferease the
function08CaddivityDs Lthefasédiated activity (€.g., soluble epoxide hydrolase).
“Modulation”, as used herein in its various forms, is meant to include antagonism and partial
antagonism of the activity associated with sEH. Inhibitors of sSEH are compounds that, e.g.,

bind to, partially or totally block the enzyme's activity.

[0041] The term "compound” as used herein is intended to encompass not only the
specified molecular entity but also its pharmaceutically acceptable, pharmacologically active
derivatives, including, but not limited to, salts, prodrug conjugates such as esters and amides,

metabolites, hydrates, solvates and the like.

[0042] The term "composition” as used herein is intended to encompass a product
comprising the specified ingredients in the specified amounts, as well as any product which

results, directly or indirectly, from combination of the specified ingredients in the specified



synptons of the disease, condition or disorder being
treated. [0040] The term "nodul ate" refers to the
wa@biozitbes2of a conpound to i ncrease or decr easePCTES2007/006412

function, or activity, of the associated activity

(e.g., soluble epoxide hydrolase). "Modulation", as

used herein in its various fornms, is nmeant to include

ant agoni sm and partial antagonismof the activity

associated with seH Inhibitors of sEH are conmpounds
amountst Bat"phamgceutidillychcteptahiat ttiiminegntdhe tatiat,| dilushbakexcipgent must
ve comp LT el ieke £ Bk b e SETRGH BBt
recipient3p@eof.i ed nol ecul ar entity but also its '

pharmaceutically acceptabl e, pharmacol ogically active

[0043] O “4abjevi®Ss déftfddUtirdf to MludOinikhRishell ad ManfRdibSncluding, but
prodrug conjugates such as esters and am des,

not limitedbtoa poiiatesde.shyarnsl cows] shaeeoatidhenes. dors cafsprpbits, rats,
mice and1B€ 1iE! M ;&H@Qﬁgbﬁi'n%i:s,@*?e UGkt ] Rifah S 1 Ntended to

enconpass a product conprising the specified

i poredi.ent.s .in.the, i f.i =Y :
0040 BOGSIRERR 0 G PPERIL S0k ATRMEGS o R e Bl s o
a diseasecorndondatonahankterized by dess fthandor grgatedihenmermal, tHH activity. A

ecified 7 WD.2007/ 106525, PCT/ US2007/ 0 2 _amounts.
sttt me 8 s R § OB e ROk O fesp R e e offec
on the wSdEIvigy conditlomesitdigas@icsd.ph €AH inhiditor eartamyddtirkdudts i sdme

) the other in dients of the formul ati on and not
improvepgRLPEIGHS IS OPE 1h 8 AT oM PR, [ 0043] The

"subject"” is defined herein to.include aninmals such as
[0045]  rbrracRympheafergith gie tigpe chagpcteiisia i eaty s digtiguished from

associatddednectfdBREpportif¥Rissirieep, goats, horses, dogs,
cats, rabbits, rats, mce and the like. In some

e I . he ' ' " . :
001 STk 0 SHIL Rl 8 TR0 DRAED 558 snown
"chronicarbdirtiéteve dikvenyr difease”, t"chroaicditsgrastéveolung disgags” oand "chronic

. haracgt erized by |ess, t.han or ,greater than normal, sSEH .
sirways GRERGI 1 50T ety asPRfd & aBofdts Sharbp TR g ilaximal
expiratoryflovkiaal st fdradd @npyingdHhe dsigst CORD soemsaferatto enoompass

the underlying condition or disease , S
swo relafe P BREGRS GPNE g0 AT EP BT e s G FHREPSTimRsfed by the
general ﬂ[n’@ctﬁ)t@ctdee DingRk reb@iniged tBclafiqle3asichse Mhe paldn€s trked vital capacity

., 1 0045] "Parenchyma’ refers to the tissue .

("FVC)e igrmptigpins o luntsrolgir ﬁb%%ﬁl,bea@mdP'yﬁXﬁaﬁ?dsﬁféﬂ % Pgfimal

inhalaticdS SAGhSQG Bt es BNEGE A1 \RatichBRPHEtH T id iy?ﬁdéﬁ?f-a pR4@dted by a 6
"Chronic Cbstructive Pul m)nargr Di sease” or " D' i

S ! - S
second rapgab gxhlatiesthivslin: spirometssr diiedefpiiony diagpesiaprdgfatment of

COPD, thﬁl%%%ﬁ{é; andCEHrBRic HrORHfLGLIWE kitReh M HE3RGINd Aftfissed in detail
chroni c

by, for example, Honig and Ingram, in Harrison's Principles of Internal Medicine, (Fauci et

al., Eds.), 14th Ed., 1998, McGraw-Hill, New York, pp. 1451-1460 (hereafter, "Harrison's

Principles of Internal Medicine").

[0047] "Emphysema" is a disease of the lungs characterized by permanent destructive

enlargement of the airspaces distal to the terminal bronchioles without obvious fibrosis.

[0048] "Chronic bronchitis" is a disease of the lungs characterized by chronic bronchial

secretions which last for most days of a month, for three months a year, for two years.



ai rways disease."” COPD is generally defined as a
di sorder characterized by reduced nmaxi mal expiratory
wo b@w1easas sl ow forced enptying of the |ungs. QOBPDUSH07/006412

consi dered to enconpass two related conditions,

enphysema and chronic bronchitis. COPD can be

di agnosed by the general practitioner using art

recogni zed techni ques, such as the patient's forced

vital capacity "FVC'), the maxi num voI ume of air
[0049] tﬂ%ﬂle samepenplyy & tryctegqjmltr@gaafdlefpas arel ' obgiructive lung disease"”
refer to o Wd?&a%ésnast (2%09&& i 1%§tr1%favg 9!}%%5%' H‘g@&t dlgéaggseﬂ;aﬁ‘ticularly

proxi mat e secon

include G@RIDrmrIonebahhésﬁtmamnd kma:lm ghwaysiiseasd.net er. The

definition, diagnosis and treatnment of COPD,
[0050] eﬂﬁhﬂsﬁmy diss€ e ide &Bﬁh&ttrhﬁloﬁt)eoﬂ\ﬁiﬂen&nﬂﬂwmiairﬂow

nd di scussed in deta or ,

ObStruc“%}ﬁ ‘g‘eaﬁ e’ll-‘f'rﬂj P ?Ff omigantly q ‘§‘b’ﬂiv§mﬁfl¥ﬂ’éﬁfh ISEE'1 d“f‘rW’Yz\'Ytse Thgge are
defined alYRthwfyB Sass (AUCnEIn dlﬁineter GRea. c))rreﬁﬂnﬁ t&gmall 981laginous bronchi,

MG aw Hi ||, New York, . 1451- 1460 (hereafter
terminal bygnchjodesrang resmifatRry ar@sch@qleq nP@eH &PW&!W%@AD{ RpYespnts
luminal oﬂgﬂﬂbﬁf&?ﬂ?mﬂaﬁlrﬁatgfﬁﬁﬁsﬁbl%tlctchgnééd MRk iRRARG S d 48t staMce.

per manent” destructi've enlargenent of the airspaces
The obstgiictipamaydbe thanstent af permapenfachi ol es wi t hout obvi ous

fibrosis. [00481 "Chronic bronchitis" is a disease of
[0051] t’lﬂe intagsitiehlang diseasez €HLIbs)" etw @ grompluf@noditiahs involving the
alveolar Y‘,ﬁ ég}eﬁ%p\/e ansip %?a%td c%)?x 1%&%%%%%&1%%@%&}8%7?/_&L%é%é%ssed on
the websREDF Ls2QMé104168 12 A[sﬂﬁéleﬁionAﬂld tigue bem&en iipd afr sacs of the lung is

strugtjve pul nonar a and structive | un
the intery§ RS A this g1 B WEORGHLEIERY DEred OB 4eedione. Bipaaeiiidee
disease ha©6 diffiet iy Bredind@omfecalstas@hé ko Hase $>f|t1a=r lﬁmg ils@dd Bt, in contrast
i ncl ude COPD, . bropnchi al, ast hna_an

to persong; with, b strl.{c@@g bing £¢, hé‘iv?\ﬂﬁ 1Hficy, &i) athni&ﬁ é)p& %]ge definition,

d1agn081§jh§d {reginent 8Ot titkd 1At dh@éHs§s Maas&1 RhdWih ﬁWhe al’c and discussed in
obstruction is due, solely or predom nant|

detail by; foy srowmisaReproldhd!-Yrein) Harpsnapd rintirleso m%leMP@féale supra,
at pp. 14@54%5@0 (1)1@§§olte£'ﬁﬁlt ZWmi@ 1Lm9hma$rou§mtla%g SR the

artilagi nous bronchi, termnal bronchioles

immunopgibiologisg] reapansys of lunekisgieeare lignitdd angi thadlyDa thesefore have

Common(f@%@% Jepresents luminal obstruction by inflammatory
i brotic changes that increase ai rvvay resi st ance.

[0052] Tﬁ&lopiatnt I 5 {rﬁogllar\]r rﬁ%’ros&a "tc?rraﬁ ent or Qg%tota{pocl%

seaSes
Althougle ttriglidiopatkiciin ot Vhertgaukdﬂs nal M&nharRawblds SUped, In@kﬁ&&bﬂtt&he term
uous supporting structures. As
refers toél‘g‘gﬁggf&f%é‘gm‘ﬁa bSI te of the Anmerican Lung
\ssoci ation, the tissue between the air sacs of he
[0053] | lﬁ{@n‘?@al\t@ﬁbﬂr 13He8R-S OF t Pk BraitesthvRich PeFRiEs fgnag
examinaftbf 86 LQH HYmIhOIoARr Sedpitatd?§ tAcEERER usEEISIANGaY 4sh ch'ﬁ'ﬁ-nostic

proéedure for pulmonary disorders such as IPF. In human patients, it is usually performed

during bronchoscopy.

[0054] As used herein, the term "alkyl" refers to a saturated hydrocarbon radical which may
be straight-chain or branched-chain (for example, ethyl, isopropyl, t-amyl, or 2,5-
dimethylhexyl). This definition applies both when the term is used alone and when it is used
as part of a compound term, such as "arylalkyl," "alkylamino" and similar terms. In some

embodiments, alkyl groups are those containing 1 to 24 carbon atoms. All numerical ranges
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di sease have difficulty breathing in because of the
stiffness of the lung tissue but, in contrast to
w@ersams2i t h obstructive |ung di sease, have nBCT/US2007/006412

difficulty breathing out. The definition, diagnosis
and treatnent of interstitial [ung diseases are well
known in the art and discussed in detail by, for
exanpl e, Reynolds, H Y., in Harrison's Principles of
Internal Medicine, supra, at pp. 1460-1466. Reynol ds

in this spevofiesionheaid, claikis|age inltmleﬂ aw be varuovs of thietriuppenapddowet Emits.

ationd T R0 O B SRS BeL  FO
position dr0B8 A]ky! od heeadalitye raditatovidely wioubd othiesyise be otdupkcd by 8 hydrogen

onsidered th roto e I.LD.
atom (suchiRo BB 2 FeaEey S Vbt ERGRRIOTd, Ritignt alot
groups mﬁ?dBé fefeftell €S ad NilltylEAS" AR divalehi BétSrdatkyd py&ips n@k@fbmeerred to
inical entit [0053] "Bronchoal veol ar | avage

as "heteroagipylene, | such asdBese,grpuns ysed pp fikers ip fhg Prasrat Invéntion. “The alicy,
alkylene, %ﬁa Wef@&él?ﬂeﬂé iofdties rr(efyodﬁ(; BEoh N1 BB RItLREWih Esﬂ@gén atoms,

I's used i n humans as di agnostic procedure fo
or other gwﬂlmhws @pcgm@ewlggcﬂkals allqyfamipg, mhwwlplaxdrwlsalk%y,

éﬁﬁ S |y perforned durlng bronchoscopy. [0054] As
aryloxy, %IE%%GIH t he tern1 ‘al kyl" refers to a saturated

d . di.cal, " :
o055y S SERLILAAS) s 0L g RPLY ELANCEITU Bl e

and includes &c&ellcdarl‘depdﬂyb)hﬁ)cying_ Shnﬂatdiﬁ,fdynldailgm angb pyc;ledkbl@nh groups
ter

having a EEoA R (030, Hintad CR plRe R E Ao g iy BETereftia o as
"heterocyo%d{wdalaﬁd Mhctedadclsalkilens," tr&}iéﬁtlvély Fanamples nﬁoyh:lnﬁkyband

hetrocy JoHat Epb o ke Pl 335 3h R orpholin
thlomorpR@TAMSag%ﬁﬂ&%%ohhﬂ bt SIS ITHeCHclanyaagd aht@fd@cloalkyl

are 1 ntended to be inclusive of their upper and | ower
moieties A alsp be ANy sabgtijuted pethahalggensaampedtedthen grgyps such as nifro,

alkyl, alk@ieﬁﬂiﬁl% %’Bo?ﬁ ﬁk&)@sﬁ Q%ﬂoi?aﬂ& ArNiigtsbf e%bcﬂwentﬁ cycloalkyl

tion on het er oal kyl radi cal whic
and cyclqvélenﬂan@meﬁrtws gee tbesebleeevmﬁ 3dp by carbwp@ivpen tharieg(Eguch
eyelohexgf ey Ul AR fiy PR o B D o EnbBRnenty
heterocytloalkyl dzd hgtemegcloaliimind imnvaabtegst arh drase baving|! tgr3cigserorpsgms in the

b F t
ring (e. gg%;"ﬁ%‘é qux{gf?gth o?n?r? (%hrBE §b (?\h §glr1]rt1)§ \E}gﬁ?lnghﬂﬁ\etﬁe like).
Additionallkythe tered Wgy@oakyaltyl eebﬁ)@l ekgdoep dawipiget ¢yekoahay madisky
attached (f ?'rg ?Itklgf gﬁ)lbety s %g%%‘g Sf:ts gli)r:(egcgycﬁéhex t?m?le @y&éﬁ{%}fll eth?lrand
cyclopen@lisydpaii no, car boxyl, hydroxyl, al koxy, arylbxy, and
the |iKke.

[0056] The term "alkenyl" as used herein refers to an alkyl group as described above which
contains one or more sites of unsaturation that is a double bond. Similarly, the term
"alkynyl" as used herein refers to an alkyl group as described above which contains one or

more sites of unsaturation that is a triple bond.

[0057) The term "alkoxy" refers to an alkyl radical as described above which also bears an
oxygen substituent which is capable of covalent attachment to another hydrocarbon radical

(éuch as, for example, methoxy, ethoxy and t-butoxy).
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[ 0055] The terns "cycloal kyl" and "cycl oal kyl ene"
refer to a saturated hydrocarbon ring and includes
whera@yabdses and pol ycyclic rings. Simlarly, cycPOEUK30N7/006412
and eycl oal kyl ene. groups having a heteroatom (e.g. N
O or S) in place of a carbon ring atom may be referred
to as "heterocycl oal kyl" and "heterocycl oal kyl ene, "
respectively. Exanples of cycloal kyl and
het er ocycl oal kyl groups are, for exanple, cyclohexyl,
[0058] ﬁBTettemyhryl‘awﬁmm g arommntigieetbiasyflic subistibient whishimay be a single

ring or it t?ér Sh );8 Wl?l{(] 81% Iiﬂgéd to?@tﬂexr Iﬁﬁkéd F&al%eﬁo&%{ﬁh@@ lt«?é( koﬂ%n

cl oa
group sushibs én Bﬂnlyhnhe\nrtnlnethﬂlemgmm cy. OBBmlmiy, atjfl@roxgrsdwpm&hd‘teroatom

kyl b ‘o -
(o8 N GRp R Plare B R ol bR a oo Smal s S B o Bagpples of
aryl and A8droay¢ll g}ahlkyinenﬁ)r l&ﬁhrﬁf;]e?ﬁhéﬂy@, riaphge], haphengl, digHeniZnethyl,

) carpon atons cycl ghexyl , )
thienyl, @9_5{3}’8 %Sﬁwnoﬁa{;@)o?ﬁ? pryl g&‘gﬁ%{gfﬂ?{ﬂ pigtiehmay plsa )be opfjonally
substituté® Wi’thqmp@%yn@&hgr ,or oMl D AEHGLER b Hitraa atkyl, alkylammo carboxyl,

het er ocycl oal k l'ene noieties are those haV|n 3
alkoxy, phepgxy agg g}ﬁshlqu Additiongllyy thearyl anq]]ﬁtgﬁml ,gpqu,ps may be attached

to other %ﬁé%fé@ LPRQ} hEion Hh BRI FHRERDBAA Fﬁdwal W}ﬁ’&{ ivghlra)’dthéiﬁqse be
he like).” "Additionally, the tefm"(cyc oalk yl"
occupled Y 2 hydrogen atpm (pich asi fag exarenle) Bavrgyl, %m ‘ﬂ-@(z’ﬁéﬂl)

Dlvalenttagylla%h%é(%( 'Elylgﬁey arEchﬁ Ieﬁlshe%r%a o%l“cﬁ.l}ﬁ)ﬁ}[é fg?érpéd to as

and openty p 100561 The
"heteroatsécrm" Sablk en shd’se goups elelech@r loikery wfthe prasontanvedtiopl gr oup
as descri bed above which contains one or nore sites
10059] dfh&.lllﬁ:ﬁrak Uiirgdeilbyi" thdit'alkglasyltiCulefes th andryl Saditdlattaghedtdieectly to

al n ref | kyl
an alky! g, 1iRevoR e i E e A SRtk 8 o plcen
group, of hit 68y @n whishtigl atedched td Jih’iilkysgl@ubl ﬂe@lbc&:tlbellyd Fok BRETY, aryl as

e ‘al ko refers to dlca " "
part of a R HLUTAIS FEOh FOH A< R Ehdiiro a@i’ﬁ@&ﬁ 1. Fhe term "aryloxy

refers toSMRSYI bR AL amsehbécﬁam@ HMiéh ko BeMBlag %clygéri @uﬂaﬁﬁ@m WRich is
anot her hydrocarbon' radical (such as exanp

capable gheqyalant aiprtensntdnanqtheriredies) (Suqloawqupi%ézsoxm

IMPMhypgy/&ﬁgggxggggélz [00581 The term"aryl" refers to an
omat i C carbocyclic substituent which maybe a single

r QL e Sy "
R e A
mean, uldnsseqthyﬂvesmstatedneﬂhyﬂie@ e:hhminet lyrorrﬁhq;i draodliye amnyl Additionally,
terms Sug#l 2y pﬁalo%\é p’gand hh oearll(<)at grerl}'e mg Fu?teta 1Pclude er]Dﬁl éloalg}@?x?y) and

car rlng a om a O as eroa
polyhalcEld@ﬂ@ix&$ Bbr exanyple,ahe tdaeit ‘€T, 0@ Ydlogkolins nasae to fretude

tnﬂuoro%e?lgéyf 2 %%ﬁ%?etﬁﬂpgg:grqg‘?(\éyt]) g%r%ﬁg)pa? l?eg%! C}{{E xﬁg |

het er oar noj eti es .nmay. al so be optiqna
[0061] ’?ltle term ' ¥1etero as used in ayheteroatom corrl)tammg aikyl group” (a "heteroalkyl"

group) or a "heteroatorn-containing aryl group" (a "heteroaryl" group) refers to a molecule,
linkage or substituent in which one or more carbon atoms are replaced with an atom other
than carbon, e.g., nitrogen, oxygen, sulfur, phosphorus or silicon, typically nitrogen, oxygen
or sulfur or more than one non-carbon atom (e.g., sulfonamide). Similarly, the term
"heteroalkyl" refers to an alkyl substituent that is heteroatom-containing, the terms
"heterocyclic” "heterocycle” or "heterocyclyl” refer to a cyclic substituent or group that is

heteroatom-containing and is either aromatic or non-aromatic. The terms "heteroaryl” and
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substituted with hal ogen atons, or other groups such
as nitro, alkyl, alkylam no, carboxyl, alkoxy,
w@b@noses2and the |ike. Additionally, the aryl BPemUS2007/006412
heteroaryl groups may be attached to other nvieties
at any position on the aryl or heteroaryl radica
whi ch woul d ot herwi se be occupied by a hydrogen at om
(such as, for exanple, 2- pyridyl, 3-pyridyl and
: 4-pyridyl). Divalent ary roups are "aryl ene", "and
"heteroamnwemcé mesphetial p oefpr togland gng'r‘qor(n@fie 't subgtitugntssthat are heteroatom-

o PSHELREL S B3B8 B U SEN Pehipit S

"heteroaafh'dax’fch'rﬂcyéramphia,nc“ ire§eme trobadimeents), hetachoyalic atdxatdscade those

. irectl o an,al kyl _group. Likew the te
having 114 b s PG e JRGRP R e E £ Pl R
alkoxyar§l, aliydsudfangRsubsyigead wikiyL; IN- hﬂcyhﬁécﬁﬁhﬂﬂ) dileylagndthé)ike. Examples

of neterelshhltaRs s a%esvgyl pRehinth perdinel Gerhisy Of%@%

pyrimidia$§l, Weldazoliha 2, ertﬁhzc\;;\lzu kera¥olyl,redd. éwes%%etéra@kbﬁal
as descri bed above ich al S0 bears an oxy

containing, g¥qlicmeBRTOMFICEHOTRS are MBIt RiBGarEHb pawetr&ewﬂe?ﬁ:
' to another radical (such as, for exanple, phenoxy,
[0062] Egshierm"esrhoxvliriagig enalpg'osefyrs 19 @ gangty Pfereunshavinganpcidic

moiety tﬂit ar@@ép%gferbf mmlck{h%@‘ YE 1R acftfreRRALL. E&eﬁg% Rekuch groups are

substi tuent, nean, ess "ot herw se st at
sulfonic fifidersubfanic @hllde,rpho@phmcoamtﬁﬁe phosphooidi asédsaphbesphinic acids,

oy, SO NG g G FIRNEAPE: R er B R dharally sy e

tetrazoleand polyhaloalkyl(oxy). For exanple, the term "Cl-
hal oal kyl" is nean to include trifluoronethyl,

[0063] 2Tis Rrth"siBsuRIeEt ffbrs 1 ieibpleadikintlof a8 atirRion @%m;pyéf atoms of a
he |ike. [00611 The term "hetero" as used in a

compoun uith S ioBh PREERG I KRFGREMPLa o6 HIATR POAIERgHP of atoms

may be ﬁﬂb%}ed%ltﬁ on@ et ﬁ{o@é‘bfﬂﬂi‘e%ﬂ&@in@ sﬁgstﬁﬁé!ﬂts @F ips{1@lo, nitro, C,-
roaryl" efers to a | ecul e, “Iinkage or

Cralkyl, €1 S PTORNIN0: R RV - etk hilofe oty Pt ARy, Ci-
cgalkoxj} 9@,' @%WG fb&&@é;ﬁfﬂl&éhégalk)&lhé@l CRUBRY, Ci?-(ﬂcycloalky] Cs-

trogen, rus or si

CsCYCIOQIWil QraCk%}kh‘b K?@g@ﬁﬂ @fwﬂr@eﬁsalbﬂ ls@mfoarylﬁr Gk, tChaPeabireay!
T PRSI -y ) GRS Bt

Csalk(em)yadyli gobest, eyomt, (ﬂmmdnﬁlarlmlhglcanbheylt eryﬂ@rbonyl heteroarylcarbonyl,
Cl—Cgall{oE:?g&?r%grg%ﬁ ln'y? u%lspreotog P%Xﬁll)ocarb%rn 1 ?ﬁt f{aﬂ?j&h}’rlocalb%ﬁl?lr Ci-

ﬁt or
Csdialkyhaanmooabonylc ontl@iviosgrband, dar;damhwcammtaryiw

Caatieyt o BB tor GabBHT et o Yo P s Py . amiCi-
Cgalkoxy.esipiaocCi -tk yl, € eCsdlloyl AmaimplC) -@atkyl, al ,o0adialkYylaminoC,-Csalkyl,
ary]aminso%b,?(t:giak%/in;rgint()p 8t1 —(? Ehedlkt}/?etugxrn%agrgl anlmino, arylC;-Cgsalkylamino, C;-
Cgalkylcarbonylamino, arylcarbonylamino, azido, mercapto, C,-Cgalkylthio, arylthio, haloC)-
Csalkylthio, thiocyano, isothiocyano, C,-Cgalkylsulfinyl, C,-Cgalkylsulfonyl, arylsulfinyl,
arylsulfonyl, aminosulfonyl, C;-Cgalkylaminosulfonyl, C;-Cgdialkylaminosulfonyl and
arylaminosulfonyl. When the term "substituted" appears prior to a list of possible substituted

groups, it is intended that the term apply to every member of that group.
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containing, and the like. The ternms "heterocyclic" and
"heterocyclyl"™ include the terns "heteroaryl" and
w0 b@vaoeas omatic'. In sone enbodi nents, heter oRGTIUBI07/006412
noi eties are those having 1 to 3 hetero atons in the
ring. Exanpl es of heteroal kyl groups include al koxy,
al koxyaryl, al kyl sul fanyl -substituted al kyl,
N-al kyl ated amino al kyl, and the |ike. Exanples of
het eroaryl substituents include pyrrolyl,
[0064] phhertein Sinspbstitpted’ défed to aguative cpmppund ﬂ*@@ley:ks replacement of an
[ i mdazolyl, 1,2,4-triazolyl, tetrazolyl,
aknnorf%&mpc@ gxéxanples of " het er oat om cont ai ni ng cyclic
nonaromati ¢ groups are norpholinyl, piperazinyl,
piperidinyl, etc. [00621 The tern1"carboxy|ic aci d
anal og" refers to a variety of groups having an acidic
noi ety that are capable of m m cking a carboxylic acid
g;‘—"-1‘—‘?Eélres|due Exanpl es of such groups are sulfonic- acids,

ul finic acids, phosphoric acids, phosghonlc aci ds
[0065] Mﬁsw mvgetiers derivgs| frem dhe diseoverythah t3e<ihé‘ét§ﬁéllﬂi‘téd ureas (or the

comspomggtahﬁ&eé&%@a?mttgsg 1SRRI to mmﬁ%s.?u tthh %?e) can be

tetrazol es 631 The term "su fers
further funstiohelized b peevienmaoé patenbsEinigrnbiorg mupnmroa@@nhysmal a

propertle%o moc#:ggnly@dt Iﬂ:trgiﬁo{ﬂ%qhtrgﬁ@épog roff grl}%%qoévch@tn?ﬁ‘gty &lincrease water
Solub111t§s aind; oral avathbility lof e BEl mhlbmlorﬁ(seé bd;lbw) fohe ownhgla’uon of these
mowhes%lfg%é s} %;‘?{]rtxe% o cgwﬁuﬁ%;(sy 1n aﬁee vra% #ub ?Zlgg?/:(;ll

[0066] é@le(%a%ys%,é% Ok ei{%g()gpliclpﬁpwc%e%orgi; Q@q als% 9351' to the employment

of comb@airidX Mherﬁ@t&%ﬁ?ﬁﬂa@ﬁéé(ﬁ& estgaxsh@gcywhd&ﬁﬂeyﬁuﬁlo@ﬂiﬂwhds
het er oaryl Cl- Cgal kyl , heteroa%¥IC1- Cgal

having sgbl 1@5&1@%%1:1V1 ok Rﬂlwgphfninac@hefﬁ; 1adg gixﬁjglo eclule into domains
cach of WRickeah bY BYdilyeaRhipL &by c&ﬁm%ntchblﬂﬁc%l ROREachdsn a combinatorial

(en)(yn)yl groups, cyano, forny

manner, @d]@ﬁgokt ¢ deyigoayd conaﬁryrpat@glqg @ﬁyqﬂ orhléy ayaikaplg therapeutic agents
for the toHnRARBE 1se£%s g&%l_ %@Q@&&E@Hﬁ( bnd %%bﬁi‘}’ﬂﬁ%?@ﬁﬂ&n. The agents of

am nocar ony , ni nocar bony
the pres¢@8 m\@hkylh toretrroich disagds, wla'iq/slmmitnmsltyong/ﬂeasing sodium excretion,

reducmgﬁ ﬁ%g%lalagﬂd%ﬁ?lk gggmn&ﬂ{&égﬁredgﬁﬁﬁwﬁ%g}e@%@lﬂ?&tl’on As shown
below (sae Ek@bpleSsal F@@y@S)amtm®nﬁBabkM1;ty, bioavailability and
pharmaci5 o PRI RS hakFh sy scespgmgipics of
expenmaﬂithrmmn@]s-lﬁﬁdhﬂhgyﬂeanrdmmz@ analuyttsaofiegpoxy arachldonate derivatives when
compard) LBy PlahARsto s s, RErEdpt oLy cad sl

hydroxyafcybitétt&noﬁaicﬂﬁl(ﬂﬂmé)k)Shﬂid'él éoxy Braebidanstes are anti- hypertensive
[ hi ocyan

and anti gﬁ@%@ma}qrw termgrtw EH@/ | ﬁg:lf, galrge%(}] Bgﬁ]éfjf?%i{}h %lrgsgg and
reduced C&scﬁ&?'aﬁ& k& Wﬁlﬁl@ﬂbfﬁ TQ& a@ﬁﬂia@h kitd Bé‘@n%idi'afdd%'reported in
aryl.am nosul f on teen "substituted"

U.S. Pats@tyé%nlscabw dlost b0/§173§§fl apg ?E/ §16§f5évf§ekb§ﬁ heggiggneorporated by

rdbmchhQHﬁﬁenhkxxs intended that the termapply to every
nber of that group.

[0067] The heterocyclic group improves water solubility of SEH inhibitors as well as the
specificity for the sEH, and a wide diversity of functionalities such as an ester, amide,
carbamate, or similar functionalities capable of donating or accepting a hydrogen bond

similarly can contribute to this polar group. For example, in pharmaceutical chemistry
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12 WO 2007/106525 PCT/ US2007/ 006412 [0064] The term
"unsubstituted" refers to a native conpound that | acks
wo epraceseent of an atomor a group of atons. EENERENN7/006412

[ 0065] The present invention derives fromthe

di scovery that 1, 3-disubstituted ureas (or the
correspondi ng am des or carbamates, also referred to
as the primary pharmacophore) can be further
functionalized to provide nore potent sSEH inhibitors

heterocygliq ﬁomwr@v:@mrpwg uged to piaiseqarhanyls axdyidaeganiived donors and

£.0d
scceptors! XOFbdbrsd 1% arfthde g (EbhAy Bha RerlEh AR Go P pobs e
combme@ Hh smlgldmnbbpsle(\&ﬁesmeibbw@pacﬁseo coplviveatiivity of ptehag ¢he
inhibitorgg etr(l) [% provides a variety of conpounds of increased
wat & °S6Fubi | i ty. [0066] The di scovery of the
heterocycllc phar macophores has also led to the
enpl oyment  of combinatorial chem stry approaches for
est abl i shing a w de spect rum of conpounds having sEH
pfiukiibiting Soluble Egoxide Hvdaplasesshar nacophor es di vi de
. the nolecule into domains each of which can be easily
[0068] rarvigpw bﬁtlwohbbye,dbﬂpmsemammwn rappdendhese aspeat, a method for
e
mh1b1t1n%8r$ pfo&cﬁée ngl\ge‘{ ??xlgyn%gc\?é?alchgg tﬁje og%ge %ﬁ?’“de hydrolase
with an xalgmnirfg athounttolfie cbnwurré htviag thie .ﬁneam%(l);uc h as
hypertensi on and vascul ar inflammtion. The agents of
the present invention treat such diseases while
si mul taneously increasing s R¥cretion, reducing
vascul ar and-renal infl aﬁfmoﬁq rgdum ng mal e
erectile dysfunction As shown belhowYsee Exanpl es and
Figures), alterations in solubility, bioavailability
and phar macol ogi cal properties I%Jeads to conpounds
t hat can alter the regul atory Ig ids of experinental
[0069] Tamisprabs! Rn wraamsmbgr sdlectedfratn the gaompuennsistihg @f 63(yCsalkyl, arylCo-
h h
Cralioyl, ERZEAATIRT e B LR UORD I BCRU Sloclifiged. 1o one
embodmtqnp eadz}eﬁﬁowkyh yriﬂ@ax VRalkek &l 6T paphailkyl and detdroEytEd)is optionally

substieat ) B ERR Do SE0AGRRERy BlBR@ehiy {HELHS Bont Fre PR
conswtmtgmﬂ@dﬁgzﬁl@/lbt(}mdheélémﬂdyﬂ eargln ﬁetefcﬁidylgtezdeﬁbﬁis sa1l @ clénpbrtions are

monocnglgno?rléﬁwc{ylggmrﬁ or%negnb F p&i)glt(i’ % éltls g§%§gr% eagh 1nd%pendently
selected ﬁ%&h‘é 23 %}lellhg/o?fiﬁr(ﬁﬁﬁc%hﬁ ¢, arg@1deRy il one embodiment, the 1
ncor por at ed r ef rence thel r entirety,

[Q
to2 Subﬁﬁ@%%re@a@ymdﬁeer@ea ¥ SPRpeS e fls EpUR s?ru%%tmgtcgf %rgishaloalkyl
and C, @Eﬁlohmb,kpl tors as well as the specificity for the

and a wide diversity of functionalities sgc as
[0070] Té)ﬁ sgg{bg} eé@ted from the 'group consisting of a bond, C(R”),, NR” and O.

[0071] The symbol Y? is selected from the group consisting of a bond, NR> and O.

[0072] Each symbol R?, R? and R’ is independently selected from the group consisting of H,
C)-Cgalkyl and COR®.

[0073] The symbol A is heterocyclyl, optionally substituted with from 1 to 2 R substituents.
[0074] The symbol L is selected from the group consisting of a direct bond, C;-Csalkylene,
C;-Clzhéteroa]kyléne, C;-Cseycloalkylene, arylene, heteroarylene, -CO-, -SOy,- and -Se-.

[0075] The symbol R* is selected from the group consisting of H, C;-Cgalkyl, Co-Cgalkenyl,
C,-Cealkynyt, C;-Csheteroalkyl, arylCy-Cgalkyl, C3-Cjacycloalkyl and heterocyclyl, each of
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carbai nate, or simlar functionalities capable of
donating or accepting a hydrogen bond simlarly can
w@oenwrnidsei e to this polar group. For exanpl e, POT/US2007/006412

pharmaceutical chem stry 13 WO 2007/ 106525
PCT/ US2007/ 006412 heterocyclic groups are conmonly
used to m mc carbonyls as hydrogen bond donors and
acceptors. O course the primary, secondary and
tertiary pharnmacophore groups can be conbined in a

which is gptingjlal yrsobstituted. i bhe s pémeent,sq@sb &hLCaabr, rfEn-@wékenyl Co-

Cotons S RS SEAPD 18y CEBEARE 2R AU s cponay
substitutddO@BB Troinm 1o @wubstithéres amm/ladegemdgpm@mted ’_ﬁzm’t_hﬁ @roup
conssie B3P UL R B v, ARG o
heteroaryg O linl bh€ e@podintiant, B/ tis @éla&ed fivdind Ehe@ohlm b sttinrggaf&h\t—)@z[allkyl and
Cl-Cgalkpwﬁ Q d hae\rlllt |n is s %ggu @g%ﬁﬁg@%ﬁgg oi C?—Cghaloalkyl

amjcrcmﬁﬂbﬁko Iected fron1the group consi sti ng of
aIkyI %20 ycl oal Kyl
[0076) Eﬁ@h %E?ﬂcRyls m%e&eﬁdw ymleewd. fes,maﬁ 7 BOHPICONY B ;9% Et iy Caalkyl,

OH, C]_(%%ugﬁg,angmgbrrent each Cl1-Cgal kyl, aryl CO Cgal kyl ,

clo IkyI and heterocyclyl is optlonall :
[0077] sﬁﬂgbtsmbpéa W telectadofiomn the group dessistingef kal @»aaﬁo C;-Csalkyl, C)-

oy HERSHEDI AL EOI Py, o bl .-
CsalkOXM£mlmm inelloeyt(ilaaﬂcow;ttuqﬁstalﬂ@l #1h orylexy. ¢ scycloalkyl, Cs-
Cgeyclo aﬂ%h)@ Yéﬁdlﬁﬂﬂf'é&gﬁ) 1 EF? g‘ﬂ{i@ s 8335113915 bz-t@ggﬁcteﬁyl
contamm:g)h 83 tllonlgledfonﬁﬁ, Cﬁg@iaﬁwnyhn@lt@ml@ht&b fyple bnnfdﬁn &4

i ment, the t|t ents a
Cgalk(ensgglg)g &ﬁ%l% f:)éange# aélrég,atfﬁ ﬁar 1 aryg%aﬁtéc? §Jt? hetero?rylcarbonyl
Ci- Cgalmiy@b@hﬁahﬂy}dxycmbdnﬁlaﬁghﬁ:hm&bxy Cghﬂ@?ﬂillnﬁhabeyyﬁb@h—

IS s | ected, fromthe group.consis bond,
Cadiallolqrpp o DRAE: BieTEiRoc Bt ST RASS s aoRs A Gy ect e
cgalkylaﬁﬁ@éaa&m}grm@cp@wk& r@g Ofall@nbirg, CNBRalknely16xy,[HAT31

Each Séﬁb0| i S |n% Egnd L Felec e Tyl
Cralkoxy, ghpe &gk Cbb%:?‘?ks}‘t“PWQOGF -GaalkygLc cﬁ ‘k‘%?’ AR yl,
arylamino@Q a1k earﬁﬁ’ﬁb@t-(ﬁdl|aﬁ<yﬂﬁﬁﬁ60§r¥'mrl’ﬁho &AP1a,00galkylamino, C;-
substituted with from| R7 substituents
Cialkylcarbonylamino, arylcarbonylamino, azido, mercapto, C,-Cgalkylthlo arylthio, haloC,~
Cgalkylthio, thiocyano, isothiocyano, C,-Csalkylsulfinyl, C;-Csalkylsulfonyl, arylsulfinyl,
arylsulfonyl, aminosulfonyl, C;-Cgalkylaminosulfonyl, C;-Cgdialkylaminosulfonyl and

arylaminosulfonyl.
[0078] The subscript n is an integer of 0 to 1.
[0079] The subscript m is an integer of from 0 to 2.

[0080] The compoﬁnds include all pharmaceutically acceptable derivatives thereof,_ such as

salts, prodrugs, solvates and hydrates.

[0081] In other embodiments Y!is NR®. In further embodiments Y? is a bond. In still
further embodiments Y2 is NR>. In still other embodiments Y? is O,
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[0074] The synbol L is selected fromthe group
consisting of a direct bond, Cl-Cl2al kyl ene,
w@e0t@ses er oal kyl ene, C3- Coeycl oal kyl ene, ar yPENES2007/006412
het eroaryl ene, -CO, -SOL,,- and -Se-. 100751 The
synmbol R4 is selected fromthe group consisting of H,
Cl- Cgal kyl , C2-Co6al kenyl, (C2-C6al kynyl
Cl- Cghet eroal kyl, aryl Co>-Cgal kyl, C3-Cl2cycl oal kyl
and heterocyclyl, each.of 14 WO 2007/ 10652
[0082] PapthsszotpDoeds XY inhiRS hin fyrtber ¢ruh@slm3¢n§suﬁsts|etmr@dln $til other

embodm?% g"ﬁo(ﬁfﬂ%?tlagiﬁﬂﬁer og‘lﬁ%gr?lektélr\(;l ). %%:tl )e/ffl,}ﬂler e%bodlments Y!

isNR>. C3- Cl2cycl oal kyl and heterocyclyl is optionally
substituted with froml to 2 substituents each

[0083] ilndeReratidivesteREcREand ROARetNe group consi sting of
Cl- Cgal kyl, hal o, Ci1-Cgheteroal kyl, aryl Co-Cgal kyl,

[0084] %ﬁhé‘}(&hmﬁé ARSLAEQAd Yom the P& E3HRAin F)Lpeﬁﬂmyl

is selected fromthe group consisting of Cl-

1,3,5-triggagricyslolGyh il Mdxiideqyh indy méyhﬁmrphcﬂmxl gnd ép%m&ﬁzolyl In
[
still othef e&%gbﬂ%@ fuR ﬂ%?ﬁ%%lﬂ%%@%r % ngﬂ&?én%aAkyh 3, Rfhza
tricyclo[3 Ade bbiflfteayl- ymﬁﬂlle@ﬂb@r dmlengimpets ¢ supdelohsInsethagemgtfodinents A
1 l, n ch

s pyrids R Shboa Sl SR e A et
benzimidegblyl. ni tro, Cl-C8al kyl, Cl- Cgal kyl am no,

hydr oxyCl- C8al kyl , hal od - Cgal kyl , carboxyl, hydroxyl,
[0085] Gh-sGBadtkerdmbddimeiBahd comyfehridBals kiax §ormiudd:0Cl - CBal koxy,

t hi oCl1- Cgal kyl , aryl, aryl oxy, C3-C8cycloal kyl, C3-

Cgcycl oal kyl C1-C8al kyl, hete ryl, aryl Cl-C8al kyl,

het er oar yl C1- C8al kyl , @C2- | gecontaining 1 to 2

doubl e bonds, C2- CBéL, n%?i@//tan'lnl ng 1 to 2 triple

bonds, C4- CBal k(en)tlyn¥yl 'groups, cyano, fornyl,

Cl1- CBaIkyIcarbonyI arylcarbonyl heteroa carbo nyl ,
wherein 8] ity M9cahey cglestsayom e areuy eanBwing of Gint r%ladr oy Caalkyl, Cs-

o 2cyclogﬁcy€§ﬂél KWeﬁ&Hy@ﬂﬁ aéaleﬁ iR¥ lWhl c%]are Qgﬁlbﬁﬁl ﬁy%u"{’ag?lt%sé\da Aher

| am nocar bon laryl am nocar bony )
embodlrw@sgm,l@yplanf ﬁw@aéahmlcmgelkm WefaizRytgalkyl and heterocyelyl are

s SRR o 5 38 1P A P

group caB$isiBg pﬁﬂ(ﬂxalhmd@l CaBadriagtkyl, amil yheaeroanQi wit8ainkspld cycloalkyl
. m no, aryl am no,
pomOHS%rné %’fo OrIp n’u’%’ofjl ‘Cl- C8al kyl car bonyl am no,
[0086] aw# Cark%gg %a%m@?ge%; 1|§)7F]f:ﬁtlcg%rapt CﬁHcg)grlls% lntghof a direct bond,

C C,zhétsmmWrmo edd Gal kyhsul finyl, Cl- C8a| kyl sul fonyl,

aryl,sul finyl, arylsulfonyl, am nosul fonyl, Cl1-CB
*is sexaét&y k3 meS%ébﬁﬁ BsistiagoFR Ice}t@aham mmtéml @ne,,cycloalkyl
| am nosu

and heterocyclyl each of Wthh is optlonally substituted. In one embodiment, each C;-
Csalkyl, arylCo-Cgalkyl, C3-Cizcycloalkyl and heterocyclyl is optionally substituted with
from 1 to 2 substituents each independently selected from the group consisting of C;-Cgalkyl,
halo, C)-Cgheteroalkyl, arylCq-Csalkyl, COR®, $(0),,R® and heteroaryl.

{0087] Within these embodiments, each R° is independently selected from the group
consisting of H, C-Cgalkyl, C|-Cgalkoxy and amino;

the subscript n is an integer of 0 to 1; and
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[0078] The subscript n is an integer of 0 to 1.
[00791 The subscript mis an integer of fromO to 2.
wQ 0@30965THe conpounds include all pharnaceuti ceCT/¥S2007/006412
accept abl e derivatives thereof, such as salts,
prodrugs, solvates and hydrates. [0081] In other
enbodi nents Y' is NR5. In further enbodinments Y2 is a
bond. In still further enbodinents Y2 is NR5. In
still other enbodinments Y2 is 0 15 WD 2007/ 106525
the subscAGTNIS20 OMe@@BAPom[000&2] I n ot her enbodi nents Y2 is
NR5. In further enbodinents Y is a bond. In still
[0088] @t biier ebbdicherenihe cdmposnChibihe fotnmlbhur t her
enmbodinents Y is O In still further enbodi nents Y
s NR5. [0083] In other enbodiments R2, R3 and R5 are
H [0084] Infurtherj*nb di p , @« i1s selected from
the group consi stiflg NW%X/I,
1,3,5-triaza-tricycl®[3!3 7] decyl, indonI
yridyl, norpholi nyI and benzi m dazol . In ]
wherein gt feer Membeitrskesied fram the groyey saasisying of ﬁ? SisAlL, arleo-Csalkyl Cs-
Clzcycloﬁﬁppg‘lgﬁge@%r%cfclﬂds e&c}soiswﬁlch ?szé'ptgatnlallr sull)Jsrt%uﬁtg? In one embodiment
each cr@mﬂenda areHisCalkd, Cnr&btgylcloalkyl endhbetereyelyl ifcontipnally pubstituted

with fronq )f rtb gyslub titgerﬁg I@?&h i@?}%ﬂ% §el& gcgg%ﬁ{ ﬁ%‘%%@%lfonslsﬁng of Cy-

Caalkyl, §ﬁ108hetotdaﬁ<tyl,@bb betreorrsl; wheran npd wdlohhcsfl phdions prabgnocyclic
O4 R~ NNnNnR HHwerein R is a nenber
ected fromthe group consisting of C -CBal kyI

120 0 and hetero
(0089) %hmotbemr@#dmn@pf G P RO P igirect bond,
C,-C ,heterogdisaat-€0-ea@h ST,,.- ,QindCBaI kyl, aryl Co- Cgal kyl,
C3-Cl2cycl oal kyl and heterocyclyl are optionally

R*is seléc‘t@?ﬁ'bﬁ'xliﬁg grd’Mptd?mfsfsﬁﬂé &f HOC?—(,%HfE/I iatenicaRas, rC;—Clgc%/cloalkyl

ependen selected fromthe “group consistin

and hete@gy@gbmkc}h of ‘@hxc@;gﬁ epdenrpdlyiepbstityied) In pag @fr@gglypent each Ci-
Cyalkyl, %vgﬁé TR €, S5ERA I anfl HelerOER11 €0 FRARIY ShibSithied with

from 1 to 2 substxtuents each independently selected from the group consisting of C;-Csalkyl,
halo, C-Cgheteroalkyl, arylCo-Csalkyl, COR®, S(0),R® and heteroaryl.

or polycy'%l C.

[0090] Within these embodiments, each RS is independently selected from the group
consisting of H, C-Cgalkyl, C,-Cgalkoxy and amino;

the subscript n is an integer of 0 to 1; and

the subscript m is an integer of from 0 to 2.

[0091] In other embodiments the compound has the formula:
4

0
Y R
1 <_)___. d
R\g/ILﬁ n \/N L/

wherein R is a member selected from the group consisting of C;-Cgalkyl, arylCo-Cgalkyl, Cs-
Cizcycloalkyl and heterocyclyl, each of which is optionally substituted. In one embodiment
each C;-Cgalkyl, arylCo-Cgalkyl, C},-Clzcycloalkyl and heterocyclyl is optionally substituted

with from 1 to 2 substituents each independently selected from the group consisting of C-
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[0086] Wthin these enbodinments, L is selected from
the group consisting of a direct bond,
w@le0z1@set er oal kyl ene, -CO and -SO,,,-; and RACT/ES2007/006412

sel ected fromthe group consisting of H Cl-CBalkyl,

aryl Co- C8al kyl, C3-Cl2cycl oal kyl and heterocyclyl,

each of which is optionally substituted. In one

enbodi ment, each C - CBal kyl, aryl Co-CBal kyl,

C3- ClchcIoaIkyI and heterocyclyl Is optionally
Csalkyl, Suissheteroalialvaryl heterapiyll wherein saif syrloalkyt powigoh are monocyclic
ependently sel ected fromthe group consisting of
CBal kyl , hal o, Cl-Cgheteroal kyl, aryl Co-CBal kyl,

oos21 ST BRSPS S50 el P et B 3fyrct bone

C,-C;hektdiBalgtheup, -Crpnmidssong; 4fd H, Cl- CBal kyl ,. C1- Cgal koxy
and anmi no; the subscript nis an integer of 0 to 1;

R* is seltch #8mMEL SRAN/ HRERER: BEH &?&%Q&?@ Qgﬂé?,-cgm%d e GEdbalkyl

mis an i nteger of fromO
and hetexostielyl. pach of whishde apldenndlyisabstithieds dn an¢ ambommerm each 4-

Csalkyl, gi?ﬂ\fcﬁamyﬂ B, ct.z%yddau@lma gte?o@&n %ﬁﬁ@ﬁh@rsuﬁ&lt&&a Sflth

rou nsi sting o
from 1 tg? yul@@u@ga ¢@,¢h ndspen@Gattyyselastaddiydmahel gmupemely@ngfpf C-Cgalkyl,

o, G 2GS ISR, PR
S N T -

cmnsmnﬂgnﬁ&n&nﬁemﬂky,setgmkeﬂy&ﬁ@amﬁm@ group consi sting of
Cl- CBal kyl, Cl-CBheteroal kyl, aryl, heteroaryl;

the subs&i&]ﬁrneiblaﬁxﬁbger‘&f@t@@ kil portions are nonocyclic or
pol ycyclic. [00891 Wthin these enbodiments, L is

the subs ST 4R b FellT 2 ”i'nff S Tand Ra s

ted fron1th rou H, Cl-C8al kyl,
[0094] glflyq - éﬁd&rwnts @%“&%gﬁf Pog‘g‘ﬁlga het er ocycl yl ,
each of which is optlggélly substltuted In one

or polyc;anl%

enbodi ment, each Ck+ I, aryICb Cgal kyl ,

C3- Cl2cycl oal kyl andNhet¥er i s optionally
substituted wth fron11 to S?Ttuents each

i ndependently selected fromthe group consisting of

wherein R -iE8ditler selected from the group consisting of C,-Csalkyl, arylCy-Csalkyl, Cs-
Cacycloalkyl and heterocyclyl, each of which is optionally substituted. In one embodiment
each C,-Cgalkyl, arylCy-Cgalkyl, C3-Cjscycloalkyl and heterocyclyl is optionally substituted
with from | to 2 substituents each independently selected from the group consisting of C-
Csalkyl, C;-Cghetcroalkyl, aryl, heteroaryl; wherein said cycloalkyl portions are monocyclic

or polycyeclic.

[0095] Within these embodiments, L is selected from the group consisting of a direct bond,
C,-Cizheteroalkylene, -CO- and -SOy-; and

R* is selected from the group consisting of H, C-Csgalkyl, arylCy-Cgalkyl, C3-C,cycloalkyl
and heterocyclyl, each of which is optionally substituted. In one embodiment, each C;-
Csalkyl, arylCy-Cgalkyl, C3-Cjacycloalkyl and heterocyclyl is optionally substituted with
from 1 to 2 substituents each independently sclected from the group consisting of C;-Cgalkyl,
halo, C;-Cgheteroalkyl, arylCo-Cgalkyl, CORS, S(O)mR® and heteroaryl. In one embodiment,
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hal o, Cl-CBheteroal kyl, aryl Co-C8al kyl, COR6,
S(O,,,R6 and heteroaryl. [00901 Wthin these
weredodogsent s, each R6 is independently sel ect ePICT/I82007/006412

the group consisting of H, Cl-C8al kyl, Cl1-C8al koxy

and am no; the subscript nis an integer of 0 to 1;

and the subscript mis an integer of fromO to 2.

[ 00911 In other enbodi nents the conpound has the

formula: 0 ) R4 R' NHN /LN wherein R is a nenber -
* is selestddefzemdhé gromptchasigtingpf Cofstlkyl ang G Calk@sal lnydne embodiment,

s sele%{éﬁh@?qgmﬁ%&) cog:s%st C% -;%@%EXIHA?Q}% %ehqga(f&ﬂﬁ&w

IS Op one

ooos) - R %%?%%ea mﬁé@swﬁw%&*&‘yga# ey the group

consisting WFH, |G|U¢3§ﬂkylvﬂlﬁ-tlgeﬂk@l;? dnd #nihosubsti tuents each
I ndependent |y sel ect fromthe group consisting of Cl

the subsc%t\‘\\@s 20HL ISP %0 RCIAHS2007/ 006412 C8al kyl ,

Cghet eroal kyl, afyl, heteroaryl; wherein sald

nmonocyclic or polycyclic.
the Subsﬁ%&%?ﬁlpﬁgg{%e@% OZ{r??odl ments, L is selected from
he u onsi. s of a.-direct bond,
[0097] 8? é‘ﬁ’é’:ébrﬁ?rﬂ?h\?n"gmpo@@ hﬁﬁ@‘ Tt§5“upa,“ and R4 is
sel ected fromthe groyp consi sting of H, Cl-C8alkyl,
aryl Co- C8al kyl, C3gr€l2gycl o I F@nd het er ocycl yl ,
each of which is optﬁgﬁéﬁﬁng/ tituted. In one
enbodi nent, each Cl- CBal kyl; aryICo Cgal kyl,
wherin £33 AR FRFRRE B ot Bt i caaton, o
Clzcyclob]kgrﬁcgﬂﬁlﬁ Haleidczclﬂ? Iee@cﬂlsﬁcxgv&rcmh bbfi?(@lwbﬁicm@dstlh dge efbodiment
a , 0, - roa ar
each Ci-ggglisyl, S’(Y)Q(f?fﬁéﬁléﬂdch&'é@& é%'@@l ¥ ﬁo %"legtffé’s"éy substituted

h fr rﬁﬁbt% Lifen@6 SndeRd @@@Q@Btﬁldnﬁ@ 648 Borlsh £C,-
with o TOO SMRHien @36 MichEndelliigBEBARN R B EO4S Gorldistilly of C,

Csalkyl, Qn&glﬁfwlkxlh@vb betseearph ‘Yheif%méﬁldl‘ii‘f‘ vl @Pﬂ@nﬁérelmonocychc
or polyc@dft, the subscript mis an integer of fromO to 2.
?%0941 In ot her enbodi nents the conmpound has the

[0098] f\%it'ﬁ%'i fhiese meodiments, L is selected from the group consisting of a direct bond,
C,-Cjzheteroalkylene, -CO- and -SOy,-; and ‘

R* is selected from the group consisting of H, C1-Cgalkyl, arylCy-Cgalkyl, C3-Cjzcycloalkyl
and heterocyclyl, each of which is optionally substituted. In one embodiment, each C)-
Csalkyl, arylCy-Csalkyl, C3;-C)2cycloalkyl and heterocyclyl is optionally substituted with
from 1 to 2 substituents each independently selected from the group consisting of C;-Cgalkyl,
halo, C;-Cgheteroalkyl, arylCy-Cgalkyl, COR®, S(O),,,R6 and heteroaryl.

[0099] Within these embodiments, each R® is independently selected from the group
consisting of H, C;-Csalkyl, C;-Csalkoxy and amino;

the subscript n is an integer of 0 to 1; and
the subscript m is an integer of from 0 to 2.

[0100] In other embodiments the compound has the formula:
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RL NNLNHHN, L, R4 wherein R is a nenber selected
fromthe group consisting of Cl-Cgal kyl,
waregf@assegal kyl , C3- Cl2cycl oal kyl and het er ocRCT/¥52007/006412
each of which is optionally substituted. In one
enbodi nent each Cl-C8al kyl, aryl Co-C8al kyl,
C3-Cl2cycl oal kyl and heterocyclyl is optionally
substituted with froml to 2 substituents each
i ndependently selected fromthe group consisting of
C - Cgal kyl, C -Cghetproal kyl, aryl, heteroaryl;
wherei n said cycl oakyl tyrORs are nonocyclic or
pol ycyclic. [00951 Wthin thes enodi ments, L is
selected fron1the group consistlﬁg of a direct bond,

- C 12het kyl.ene CO-  and. -.SO1
wherein Lis g PedorT e ?%ﬁamdbﬁ BRSBTS TIBE B CHCo e%yggﬂli\ﬁcsalkyl Ca-
Cyacyclodkyl Q&@@ok%&lyl each(aonich 2bKidnallaRAb IR Oﬁy&hé/émbodlment

each of which |s optionall substltuted In on

each Ci-Gsalledi w}ﬁ)o-ceaé]@ﬂ @3 Clwglpg y apg g,\pt@('_pc%]gi kswptlonally substituted
with fron®3 152w Etitaahtk )éliclﬁﬂge;;k@nh@ﬁtﬂ)f y&é&féd EonPibkigehd) dohsisting of C)-

substituted with from1 2 substituents each
Csalkyl, Crdshetrehafeylyargb heterasayls w@mqnh saig cychoatkyghBeiops gregponocyclic

1iCoal kyl,  hal o, Cl-Cgheteroal kyl, aryl Co-Cgal kyl,
orpobcéif% S(C»,,,RB and heteroaryl. In one enbodi nent, 18
0077106 2007/ 00
[0101] \Qﬁét%mr%lﬁspe %Dg%%(}l e %g@ 1558 0996%41 ?Sﬂxytﬁueéﬁéfpéfo%éﬁfg g;‘( é af nt bond,
C;-Cohetsroaléfiznd) 1@ and -BO,jsanslel ect ed from t he group
consi sting of Cl-Cghal oal kyl and Cl- C8hal oal koxy.
* is seldcd@PRImMNE Bidupt JoasietieybOd] TRt slkyE agyl CREshkyl, Cs- Clgcycloalkyl

i ndependent | y_sel.ected from the. group onS|st|n
and heterchyewl ©aalh R Whichyis eptignallyypulsifuies AB ong FY begiigasotst eﬁ%h -

Cgalkyl, hls,/legldgak @!3 ®fc 8Qlda@k ané'ﬁ@ter&@%lﬁ Yh§StE drially IsGbdtiuted with
t eger o from . ] In ot her enbodi nents

from 1 tq %eumﬁea%ed%edemlmﬂﬂ%e from the grgup censigtipg-phCfNsalkyl,

r b dré oup
o, CSREELRIED 4 CRIBTICOR SR’ ST S0,

[0102] %%Yn h}lefe gr%%gcﬂ{n%{xgeg ﬁ% 11¥Jiepe néoxglly%lneﬂgdcfporh She group

I ona ut e one e
consistmg of H, Cl—Cgalkyl C, Cgalkoxy and amino;

the subscript n is an integer of 0 to 1; and
the subscript m is an integer of from 0 to 2.
[0103] In other embodiments the compound has the formula:

0 . 1/\‘ R4
( _).___' -
wherein R' is a member selected from the group consisting of C;-Csalkyl, arylCo-Cgalkyl, Cs-
C\zcycloalkyl and heterocyclyl, each of which is optionally substituted. In one embodiment
each C;-Cgalkyl, arylCo-Csgalkyl, C3-Cscycloalkyl and heterocyclyl is optionally substituted
with from 1 to 2 substituents each independently selected from the group consisting of C,-

Csalkyl, C;-Cgheteroalkyl, aryl, heteroaryl; wherein said cycloalkyl portions are monocyclic
or polycyclic.
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each Cl-Cgal kyl, aryl Co-CBal kyl, C3-Cf2cycl oal kyl and

heterocyclyl is optionally substituted roml| to 2
wa@awstiogseent s each i ndependently sel ected fronP€TES2007/006412

group consisting of Cl1- with f Cgal kyl,

Cl - C8het eroal kyl , aryl, heteroaryl; wherein said

cycl oal kyl portions are nonocyclic or polycyclic.

[0098] Wthin these enbodinments, L is selected from

the group consisting of a di r ect bond,

[0104] Mlt@nzheqeeqr@a}d(meeﬁseL is Eipctedhfiomgtg group eondistmg pEa direct bond,
} f gconsisting of H Cl-Cgal kyl,
C; C]zhC?&%E%%%]%g% anlacg 1;hqu

cl oal kyl and heterocyclyl,

*is seleé: o Of Iggoglglcc??n ttirllongl:-{kér %fcy‘ : Utlégaqgﬁ(}lyp@ -Cjpcycloalkyl
and hete@%ﬁ'ﬂt@ ‘ém{ evkich @Bplmkmlgrsabsmhwﬂ I oAP EMbBO@Intent, each C,-
stituted with rom.t tg}FZ subfgltuents eac
Cuallyl, PrydapEemln G- Ganelardi s ecr R o RBS Shgtyed with
ks eachd Ie%féaaﬂrdfmlh NpCRn&B@ ¥ ¢, -Cgalkyl
from 1 tcpi s%lnk’éﬁ s’ ?a:cRGh&bpeﬁllléert@gFS 06969?{ V\?Dt hlnn " héése 1~Cgalkyl,

halo, Cl'éhb‘%iéll‘ -ArylEacheabiel; %ORmﬁ,(QémEeﬁﬂ heterapdt ed from
the group consisting of H Cl - CBal kyl, Cl -CBal koxy
[0105] aiWcthamhm): emibedimebtse caqhtR nis ms;de@nndlmtbgﬁ@tectﬁfd fporn ghelgroup

CHl gger of fromO to 2.
consisti %6%]'In€§€§ &'E%%ﬂ%x ?hé conpound has the
the sub V\Q 7/ 1 6525 PCT/ USZOO?/ 006412 O'1
ealsﬁﬁhnds Embgﬁi’&HQreFﬂ is a nenber selected from
t he group, consi sti ng_of C C8al kyl, aryl Co- CBal kyl
thesum‘@f&’“@l%&/‘é’ﬁﬁéFRﬁ”ﬁhW%terocycl yl, each of which is
optionally substituted. In one enbodlnent each

[0106] dp-oGgaideytodimeyts G @aapdyd hagthedbragld: oal kyl and

heterocyclyl is optionally substituted with from1 to

2 substituents each1| ngependent |y selected fromthe
group consi sting off Eﬁ Cshet er oal kyl ,
aryl, heteroaryl; mherel s cycloalkyl portions are

nnnocycllc or polycycllc [01011 Wthin these
wherein &{hodinmemhes selecied fomh detmdup comisting Gr@uPsaionsirstGorgsalkyl, Cs-
C,zcycloafky%l ancll f)gt%}oc:ycpy“ii 'each of which is optionally substituted. In one embodiment
each C,-Cszalkyl, arylCo-Cgalkyl, C3-Cicycloalkyl and heterocyclyl is optionally substituted
with from 1 to 2 substituents each independently selected from the group consisting of C;-
Cgalkyl, C-Cgheteroalkyl, aryl, heteroaryl; wherein said cycloalkyl portions are monocyclic

or polycyclic.

[01067] Within these embbdiments, L is selected from the group consisting of a direct bond,
C-Cjzheteroalkylene, -CO- and -SO,,-; and

R* is selected from the group consisting of H, C;-Cgalkyl, arylCy-Cgalkyl, C3-Cj2cycloalkyl
and heterocyclyl, each of which is optionally substituted. In one embodiment, each C,-
Cgalkyl, arylCo-Cgalkyl, C3-C acycloalkyl and heterocyclyl is optionally substituted with
from 1 to 2 substituents each independently selected from the group consisting of C,-Csalkyl,
halo, C;-Cgheteroalkyl, arylCo-Csalkyl, COR®, S(O)mR6 and heteroaryl.

[0108] Within these embodiments, each R® is independently selected from the group
consisting of H, C,-Cgalkyl, C-Cgalkoxy and amino;
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C, - Cl2heteroal kylene, -CO and -SO -; and R4 is
sel ected fromthe group consisting of H Cl-C8al kyl,
waee@aeseBal kyl , C3-C, 2cycl oal kyl and het er ocRCT/¥52007/006412
each of which is optionally substituted. In one
enbodi nent, each Cl- C8al kyl, aryl Co-C8al kyl,
C3-Cl2cycl oal kyl and heterocyclyl is optionally
substituted with froml to 2 substituents each
i ndependently selected fromthe group consisting of
the subsa@ipt @Ba bk yritegerwdiOde 1Cndshet er oal kyl, aryl Co- CBal kyl ,
CoOrR6, S(O,,,R6 and heteroaryl. [01021 Wthin these
the subs@im adismnihsegeeaffromd is2.i ndependent |y sel ected from
the group consisting of H, C -CBal kyl, Cl-Cgal koxy
[0109] aRGtAFeADodiNEetS URSEIrhPBund Has téfokRtpger of 0 to 1;
and the subscript mis an integer of fromO to 2.

[0103J In ot her enbodiorents e coppound has the
formula: O 4 Rl R! r €+ I's a menber
sel ected fromthe groupHcohé?stlng of Cl1-C8al kyl,
aryl Co- C8al kyl, C3- Cl2cycl oal kyl -and heterocycl y],
wherein 8ad$ia ofemblet stledtsd dipm tradrbyp serssting wif €2 - CabiydnarylCo-Cralkcyl, Cs-

CreyctoBSPTTRIoeF A <amoREnR B ilig, tp pne embodiment

each C-8ydlRyli bl @4 Csatkyl) Chr@peykldatkyl a8dbsterddyenl 9s epddnally substituted

ool SRR SSL LS LA A0 4B, ST B o

Cgalkyl, @l hefersalicd, Syt [Haddrkyly]; paidréiaRaidadyR1cMBA @peid ar®fmonocyclic
pal ycyclic. 20 WO 2007/ 106525 PCT/ US2007/ 006412

or polycy@i94] Wthin these enbodi nents, L is selected from

the group consisting of a direct bond, o X
[0110] CWithuptheseephodivicatre L is sdectgd fronsthe group genpisipgjof a direct bond,

C;-Cph &8l fream 1.he g% oup. consi sting of H Cl-Cgal kyl
e %r??%%ﬁ%ﬁhﬁ%ﬂ,&ﬁﬁg%ﬂZEVEIoalkyl and heterocyclyl

4. each.of ich is opt.ion bstituted. -1 n
R issel AT BAP eFibi o BRI GAEH, 5 PO A il Es-Crncyetoati
and hetefdvElyP epuch ofilvkiydh iagtibeilbr abydtuydd. i1a oaptehdiodidynt, each C-

subst i e ith fr Itq.2 substituents ch, . .
Cralkyl SR EsHE (- Copud PR et oG RS iyt with
from 1 t&€2-sWoaitkadts eadhahdepegiaﬁﬂﬁhﬁll&ﬂ&flfr&%ﬂ the @Edlp@br@&h%ysf C1-Cgalkyl,

, SO .. an t er.oa . [ 0105] Wthin these
halo, c‘%%&ﬁ?@ﬁ%‘s?ry @gﬁfﬁ@@'li é%d%@n@g ﬁf‘%gei&é‘?aéﬁ ed from

t he grou
[0111] With?n thes?e embodiments, each R® is independently selected from the group
consisting of H, C,-Cgalkyl, C|-Cgzalkoxy and amino;

the subscript n is an integer of 0 to 1; and
the subscript m is an integer of from 0 to 2.

[0112] In other embodiments the compound has the formula:

o}
RA'LE
H
N\L,R4

wherein R' is a member selected from the group consisting of C;-Cgalkyl, arylCo-Csgalkyl, Cs-
Ciacycloalkyl and heterocyclyl, each of which is optionally substituted. In one embodiment

each C,-Csalkyl, arylCy-Cgalkyl, C3-C)zcycloalkyl and heterocyclyl is optionally substituted
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consi sting of H Cl-Cgal kyl, Cl-Csal koxy and am no;
the subscript nis an integer of 0 to 1; and the
waeumsandspt in is an integer of fromO to 2 101PGWLUK2007/006412
ot her enbodi nents the conmpound has the fornmula: O
L~R4 nL,~ N wherein R is a nenber selected fromthe
group consisting of Cl-Cgal kyl, aryl Co-Cgal kyl, C3-
Cl2cyel oal kyl and heterocyclyl, each of which is
optionally substituted. In one enbodi nent each
with fron@ll-tCgaukstitnents ghaboinGgedridghtly Sdesd &yul thalgkgup eongisting of C;-
e | onai. At 1L B, .
Caaliyl, G CGREENBINN 51, BB PR RS SR o ookt R hohSeyclic
or polycyglisup consi sting of Cl- Cgal kyl, Cl-C8heteroalkyl,
aryl, heteroaryl; wherein said cycloal kyl portions are
[0113] NWRBEYEGEicCembBIdiR@htCY.Gh bdlectbd O] th¥igkdiiplcdrRSifig of a direct bond,
enbodi ments, L is selected fromthe group consisting
Ci-CizheggroalifienecCQomd, -SQars @tbhet er oal kyl ene, -CO and
. -SO,,,-; and R4 is selected fromthe group consisti ngi
R" is selestedfromthegreiupydonsigting COHOFatTeglkyl, @By1Ch ZBplyb dF %k 12cycloalkyl
3 3 C S -
and hotof830E cBUPEHG it 1o BB Tty MBS IROh SRBbpent, cacn O
Csalkyl, arglCEC: Tl KyiC 1 SRI@1Ryend dwtekgdychyids bptimrablyysobstituied with

optional |y substitut i { I S S
rom 1 QBB BTGP E e SR BB BRI ER Cuo
halo, C,-@fsh@kroGhall lary1Co-Geallogl, ODRCsHE@)aRO ahkirbteroaryl;

aryl Co- Cgal kyl, COR6, S(O,,,R6 and heteroaryl. [0108]
[0114] WWidhithebeaabadihrdisyemisr® Baadepdiddtly seltepinfdentthy group

. .selected fro h rou onsi sting of H, Cl-Cgal kyl,

consisting Qf%iefFlst&)kgn l'%#&?‘gﬂg FBBR07/ 106525 coatiey

PCT/ US2007/ 006412 the subscript nis an integer of O
the subseript 1 is gp dntegrs f@tock:iapd mis an integer of fromoO to

2. [0109] In other enbodi nents the conmpound has the
the subsériptmuissan inRger of iR O Bl wherein R is a nenber

sel ected fromthe group consisting of Cl-Csalkyl,
[0115] amytkep-ensaldiyibnts @8 compound has the formula:

o]
R
R1J\” n'\/_N—_LR

wherein R' is a member selected from the group consisting of C;-Cgalkyl, arylCy-Cgalkyl, Cs-
C2cycloalkyl and heterocyclyl, each of which is optionally substituted. In one embodiment
each C,-Csalkyl, arylCy-Csalkyl, C3-Czcycloalkyl and heterocyclyl is optionally substituted
with from 1 to 2 substituents each independently selected from the group consisting of C,-
Cgalkyl, C-Cgheteroalkyl, aryl, heteroaryl; wherein said cycloalkyl portions are monocyclic

or polycyclic.

[0116] Within these embodiments, L is selected from the group consisting of a direct bond,
C,-C)zheteroalkylene, -CO- and -SO,,-; and

R* is selected from the group consisting of H, C;-Cgalkyl, arylCy-Cgalkyl, Cs-Ciacycloalkyl
and heterocyclyl, each of which is optionally substituted. In one embodiment, each C;-
Csalkyl, arylCy-Cgatkyl, C3-C)acycloalkyl and heterocyclyl is optionally substituted with
from 1 to 2 substituents each independently selected from the group consisting of C;-Cgalkyl,
halo, C,-Cgheteroalkyl, arylCy-Cgalkyl, COR6, S(O)mR6 and heteroaryl.
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Cl2cycl oal kyl and heterocyclyl, each of which is
optionally substituted. In one enbodi nent each
w@peozdedsky| , aryl Co- Csal kyl, C3-Cl2cycl oal kyl BeTUS2007/006412

het erocyclyl is optionally substituted with froml to
2 substituents each independently selected fromthe
group consisting of Cl- Csal kyl, G -Csheteroal kyl,
aryl, heteroaryl; wherein said cycloal kyl portions are
nDnocycllc or polycycllc [01101 Wthin these

[0117] Vitloigi theastemboldiments.cdagh Réds indenendently sdeped Hios thei grgup

r Cl2h roal kyl ene, -CO and
cons}snng%ﬁ (a’ éa}d(yﬁ)%?l@l ssaélg%gc dda%%ﬁlom ‘the group consi sting
of H, Cl- Csal k Co- Csal kyl, C3-Cl2cycl oal kyl
ﬁmsub“%ﬁ&“ﬁ%?%?ﬁ@?%ngtoia of which is optionally
substituted. In one enbodi nent, each Cl- Csal kyl,
the subscgipy s andalergn of fegn @112 ¢l oal kyl and het erocyclyl is
optionally substituted with from1l to 2 substituents
[0118] dmother suhdpdimdents the cosipound das therfptrvelagr oup consi sting
of Cl-Csal kyl, hal o, Cl-Csheteroalkyl,
aryl Co- Csal kyl, COR6,2 S(,Q,,,R6 and heteroaryl. [01111
Wthin these enbodi N 73 R6 is independently
sel ected fromthe grouﬁ singt img of H, Cl-GCsal kyl,
Cl Csal koxy and anlno the subsérlpt nis an |nteger

wersin 1 0 iy B3 RSS2 R S ch Mo,

C.gcycloﬁﬂl@l IirQ:{ Ratkcycld, eBéH of‘\lvhiﬁh 1§‘bﬁt1d\kallbz sublditideer @ﬂl Bnédmbsdiment
nber selecied fromthe group._consi sting

each C, -@g_d@xlap%%:o—C$1§yl€g3-é§ analkx};gnd mtgmp]aérwtméxﬁay substituted

with frorﬂ 9t 8 r0Getitibnts €8QNinAEp ey kS caBd B@Hﬁ!h%g%&ﬂstéﬂﬁlgd)f Ci-
I n one enbodi nent each Cl-Csal kyl, ar

Csalkyl, C3-(hoteyealiod] ayl, hatesoanph evhsesio sy %logﬁqyi Berdiony ate onocyclic
orpobc?ﬂ pstituted 22 WO 2007/106525 PCT/ US2007/ 006412 with
om1l to 2 substituents each independently selected

[0119] é{\’ot%h&ite (Edlcn%xq S tIIS Q%echg(% o@g}ny%% consxstmfg gf a direct bond,

C,-C,Zhatmhkkgldnyj qmmndosgnarmdmnocycl ic or polycyclic.
[0113] Wthin these embodinents, Lis selected fromthe
R? is sel@t@RoROME ighip@nefstiag dF He ¢ -ang1, arylCo-Cialkyl, C3-Ciacycloalkyl

and heterocyclyl, each of which is optionally substituted. In one embodiment, each C;-
Cgalkyl, arylCo-Cgalkyl, Cs-Cjpcycloalkyl and heterocyclyl is optionally substituted with
from 1 to 2 substituents each independently selected from the group consisting of C;-Cgalkyl,
halo, Ci~Cgheteroalkyl, arylCy-Cgalkyl, CORG, S(O)mR(’ and heteroaryl.

[0120] Within these embodiments, each R® is independently selected from the group
consisting of H, C,-Csalkyl, C;-Cgalkoxy and amino;

the subscript n is an integer of O to 1; and
the subscript m is an integer of from O to 2.

[0121] In any of the above embodiments R'is Ci-Cgalkyl. In any of the above
embodiments R' is selected from the group consisting of dodecyl and t-butyl. In any of the
above embodiments R' is arylCy-Cgalkyl. In any of the above embodiments R' is phenyl. In
any of the above embodiments R' is C3-Cjacycloalkyl. In any of the above embodiments R!

is adamantyl. In any of the above embodiments R' is cyclohepty! or cyclohexyl. In any of
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Cl- Cl2het eroal kyl ene, -CO- and -SO,,,-; and R4 is
sel ected fromthe group consisting of H G -C8al kyl,
wa@eyl@ass@Bal kyl , C3- Cl2cycl oal kyl and het er ocRCT/¥52007/006412

each of which is optionally substituted. In one
enbodi nent, each Cl- C8al kyl, aryl Co-C8al kyl,
C3-Cl2cycl oal kyl and heterocyclyl is optionally
substituted with from1l to 2 substituents each
independently sel ected fromthe group consisting of

the abovegpmBadidepts R isl0C12CyclaBligt eIn@aV b@flthe W@mb@gankrys R'is

adamantm ’Ca{nﬁép%he' abR@e %H%gﬁ%tée%::t > ng Q%fg‘él Siel}f 51@{ ?.g?nve
embodmtehEs q;er)u phe g‘onp nssmptwgaaby stl;sn@zltecCShi zkrw Qf tg 2138w dolxgdiments,
and. ani no; n i,s

the R grglh%ls ctpﬁyé)ngu% glgt%s%g kF’(? W“?‘tfméﬂ L tﬂ?g%x rstltu ntf'sr ?n a%y {)9 th% above
embodime@isithi 11t6 20dubstituenid agti ¢deh tisddpbadaniypeltettdfaen tthegroup

. formula: - 11~ "kl Rl | LN L rein R i
conswtmg 0 llgyg Pé% pé'cps%ﬁ'yt Héax@f 8{%16 @Bﬂ‘é‘? gtpi{)\hﬁ ?s embocﬁment,
the 1 to ﬁu‘o@ﬁﬁ{em&' are 84cH 1@6;%@&1’&)’}1 seldeded fedRCE lgﬂiﬂ[kdtinsﬂﬂﬂg of C)-

het er ocycl yl , each of which is optionally substituted.
Cshaloalky] s iehHiRaddty- each C1- C8al kyl, aryl Co- C8al kyl |
C3-Cl2cycl oal kyl and heterocyclyl is optionally
[0122] dJulsyiof theeabovgiertbofliments Ltipa Airgeithymds Jnany oé theabove
embodmﬁrﬁgseg@?k %.2%@8@%1%@9 fr{ ﬂﬁe ab eﬁﬁ@&ﬁh%hfsriglsoho- In any

eteroa ary eteroaryl;
of the abubhe embndimaints LyctSi2-Ky | port| ons are nmonocyclic or
pol ycyclic. [0116] Wthin these enbodi nents, Lis
[0123] galaegloFdhd stvetchtbodirmers RONSicdddtatfrom the @rcmpo:tonbxsndg of H, Ci-

nd
Cualkyl, §oiCk Loty S CHURGY a0 BEsrEERing: b Bf t%@ab&%m?dlmems R’
is selected ¥bhah&8adpydonsicBn €3 LCY-ClRab XY ardinG,-Ugtigsaryol. y! |,
each of which is optionally substituted. In one

[0124] em‘%?'dﬁﬂé abfRREYIdimSRa RRYS H. qméh%fﬁ%%)(/laaembodlments R%is
C3- Cl2cycl oal kyl and heterocyclyl 1s optionally

C\-Cralkglibstituted with from| to 2 substituents each
i ndependently selected fromthe group consisting of

[0125] Gh-a68aifkly¢ aboveainthodGhei@8has Or daldaylof the yhc@©-eB8aidipbnts nis 1.
COR6, S(O,,,R6 and heteroaryl. 23 WD 2007/ 106525

[0126] H%th&%&?dc@&éﬂt&&he [c@&%@i;nd/\lstd&[d&tddfma teergRab rentisting of the

compouSESIH B 1 S.d 195RENdent LY el ected, from the group

[6127] In any of the above embodiments the compounds include all pharmaceutically

acceptable derivatives thereof, such as salts, prodrugs, solvates and hydrates.

Assays to Monitor Soluble Epoxide Hydrolase Activity:

[0128) Additionally, the present invention provides a variety of assays and associated
methods for monitoring soluble epoxide hydrolase activity, particularly the activity that has

been modulated by the administration of one or more of the compounds provided above.

[0129] In one group of embodiments, the invention provides methods for reducing the
formation of a biologically active diol produced by the action of a soluble epoxide hydrolase,

the method comprising contacting the soluble epoxide hydrolase with an amount of a
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consi sting of H Cl-C8al kyl, C, -C8al koxy and am no;
the subscript nis an integer of 0 to 1; and the
waeumsanispt in is an integer of fromO to 2. [ ORABLS1007/006412

ot her enbodi nents the conmpound has the fornmula: O
RIKN 4 H R wherein RL is a nenber selected fromthe
group consisting of Cl-Cgal kyl, aryl Co-C8al kyl, C3-
Cl2cycl oal kyl and heterocyclyl, each of which is
optionally substituted. In one enbodi nent each

compour(@, ofG8ahidal () zﬂrqvlemfﬁaahﬂ«ylmhlﬁﬁ 111 actimityas] thy bolabld epoxide

hydrolasd SUGEREHE i foafih of MR idn b >tr§5*§‘f§ fgbed fromine

oup_ consi sti ng of  Cl- aI kyl - CBhet er pal k
0130] Jp gnotbREERPBALATbHEREF ﬁﬂ% H}V&“E% PEAASHMEIPLS Grsabitiging
blOlOgICWG leh6xid8% irP@lkYrdsehéor alddIL ¥tk 'ﬁy&ﬁ)@a?s% the method

nbodi nents, L is Selected fromthe group consi sti ng
compnsmz cantgfiing theohiple emummpbs%mthmumeéa cgpgpound of

formula (I?Qufﬁcwnﬂﬂ qnﬁﬁlt'tﬁe §&J\@t9to? %J §&HB1E Cgoﬂiﬁe ll')@/dﬁﬂ&%' a%ﬁ's%:hze the
Cgal kyl', aryl Co- Cg Cl2cycl oal kyl
blOlOgICaiWQﬁle'?@p@&hﬁ@I yl, each of V\/nl ch is optional |y
substituted. In one enbodi nent, each Cl- CBal kyl,

[0131] dnyadoe @bk gtqupEa{ SinRogicicns, Eqd maﬂnddh etrebocarciey louf as part of
opt onal i tut.ed wit tQ 2. subst
an in vztreoaacs lle% se ggn%ﬁ ansbe Cétrrtlecgol*t r"cl) r\ﬁv oy mr 1(1)1ltjor1n S}ﬁlg&lil ?’ ers § of the
respectix@fbi@pg%ﬂbllﬁyhye elbmhd)e oiGlielCBhet er oal kyI
aryl Co- C8al kyl, COR 6, S(O,,,R6 and heteroaryl

[0132] [M@des%ﬁrﬂ@lsth@Sﬁer‘ﬂgoﬂﬂld@ﬂE%mng&Hllﬁﬁnb@nant chemlcal

i ndependent |y selected fromthe rOUJlgh consi sti.n
€

mediatory angpraagaPRiFH, in cgvergldtiRlogirabpfeceastiho) P%O@?B%@Plg",&tcahdata

support the a@tnoﬁ Bt {piRf aOcHemidal r%toﬁs%t@é@xs%'\ﬁgcmﬂ éhddthelium and
inte of romOtoZ 10121] In any of the above

vascular 9o mlﬁflg Rpoxy ligids@gafiiintlanpmateyy end aptehyprrtcasive.

“ e n
Addmon%m,g%gg‘fpﬂ?ssar éhwgg%%f&&g%bg%%@ ﬁ;‘ﬁ%& oRMf6A) A Wl Bby
epoxide byidretipne Fﬁls smlbiesemvc}demyd@saiem lcongidergd yo bé thermaiabeveyme

1nvolvedelgfg%hg%x%%ﬁm%ne{aﬁolgﬁ g{ B‘CG)S/%: &E% o{"l? A an@@lﬁ}rﬁtoﬁ” formula (I) can

inhibit ttehepeeidentipakio lmsanasd Rabilizs thedpoanlipids botth anyirrofandhie vivo. This
activity res@\/ el{xeanlb %\qgtrlrgnn(tns hy%]értlegsigy 81' Pol?l? get:;}/alrate rog%cfl Ohd%i(sy lMoreover the
inhibitors show a reduction in renal inflammation associated with and independent of the

hypcrtensive models.

[0133] More particularly, the present invention provides methods for monitoring a variety
of lipids in both the arachidonate and linoleate cascade simultaneously in order to address the
biology of the system. A GLC-MS system or a LC-MS method can be used to monitor over
740 analytes in a highly quantitative fashion in a single injection. The analytes include the
regioisomers of the arachidonate epoxides (EETSs), the diols (DHETS), as well as other P450
products including HETEs. Characteristic products of the cyclooxygenase, lipoxygenase, and
peroxidase pathways in both the arachidonate and linoleate series can also be monitored.
Such methods are particularly useful as being predictive of certain disease states. The
dxylipins can be monitored in mammals following the administration of inhibitors of epoxide
hydrolase. Generally, EH inhibitors increase epoxy lipid concentrations at the expense of

diol concentrations in body fluids and tissues.
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24 WD 2007/ 106525 PCT/ US2007/ 006412 the above

enbodi nrents R is C3-C 2cycloal kyl. In any of the
wabwvao@sahodi nents R is adamantyl. |In any of P€HES2007/006412

above enbodi ments R is cycloheptyl. In any of the

above enbodinents of R, the group is optionally

substituted. In any of the above enbodi nents, the R

group is optionally substituted with from1l to 2

substituents. In any of the above enbodinents the |
[0134] Qher mmqqn@a &omtuse an éhis asrtect plobp drsalon wreshiose indipitorped

formula ﬁlyﬁl \gfu@H E}ﬁé r%g%pd&ne ﬁ%}) %ed%%se%&? Ad/ or tertiary

pharmacs;dhvsc by @elmtsn@rthatemphomma@p dheldistanye beiween dat fenomat m;fboxyhc

acid and %" %ﬁ‘%}] 8??@1 §18§€lggr?{ﬂ§b hefﬁ%ﬁ%%lgs@ggt ¥‘Jltﬁ:ngbove

enbodi ments L is a direct bond. In any of the above

enbodi nents L is C, -C, 2heteroal kyl ene. In any of the

above enbodi rrents Lis-CO. In any of t he above
Methods-efirBriiatiag: I 8 Moy ' ] D6 sfHydyolay

enbodi ments R4 is seI ect ed from t he group consi st | ng
[0135] dh ahpther aspBta kheypresent yiGotias atdwdes i@ thadnd kivsaringrddseases,

especnal]g?lﬁose Cfﬁ{l%tgtrin bkgoﬁ@{e 8 poxé&(;en ﬁ?lggegs%gﬁﬁg %Eﬁth%ﬁ?{n&ally

involve aiminﬁter@hala(mbje@t(m nged bZ4hicH tlrealmﬁnt)éﬁn tffectalecmeount of a

compourﬁginoav%ng #&@ig@ IaboTeb 1% Qc?gﬁ % %/uegfag ?1% ngngggg suc admmlstenng
will depeaidiia dirge pha o ths s€flectbad tlamypentic bentathevanaab diexemtiiion being

teated, G ity BF P RIS PO TR SCTED B8 PLEn L aggpditions o
disorder® thdFoamul ion bef} ahdinisddibesnd tht disdetion andle 5&endlﬁé Bifysician.

n _any of the ab ve enbo ts the co un i ncl ude
Prefefab{m fheflompastiansiag ICPV‘POBB&‘&E‘EB fyegaen 9a¢ f af‘i‘ié?eé‘&fca y

acceptab$/éillts Wfer8@H 418 ad P HeHdSyia D011 VEir&fe AN GubY b RS; infasaYsular,
to Monitor Soluble Epoxide Hydrolase Activity; [0128]

intravenqusdirtoRiAgll ipitest kiengradlyethie copipsrpdb#regdByRigescdindpspgssyanging

from abdit 25?1? Y %o ARGLLBSEREMBLR F‘da}maaithggém J R atiTRO IV\IIR eBsarily occur
sol ubf e epoxi de” hydrol ase activ particularly the

dependingg; 85 gdtegd appeg, oigbe dissase tatgglthe Ezﬁlemy andghe route of administration.
r f
Dosages%gﬂcﬂgﬁggtglrggs)galgr Tn%?g ﬁ}[ %Cnr&q gﬁg&g()r.gﬂ %g?]?é% n%ﬂ)gl 20 mg/kg, more
referablyhe theweagt iod abqultdxlmﬁeg/kmltombost 2 mg/kgdmamt mgeﬁ:ta@ly in the range of

about O.éﬁr&gﬂ;}é ﬁ%glirt])gg I Ol %‘f%g%e bé/odf \%:1 te dl F}rh%qltéﬁgge n%%(%oaed for

the topicabadningitragjon omtlaof ¢(ngsd, Idepesrdl cubdhe saqeca»f mlaeatby temigasated.
wi th an amount of a

[0136] It has previously been shown that inhibitors of soluble epoxide hydrolase ("sEH")

can reduce hypertension. See, e.g., U.S. Patent No. 6,351,506. Such inhibitors can be useful
in controlling the blood pressure of persons with undesirably high blood pressure, including

those who suffer from diabetes.

[0137] In some embodiments, compounds of formula (I) are administered to a subject in
need of treatment for hypertension, specifically renal, hepatic, or pulmonary hypertension;
inflammation, specifically renal inflammation, vascular inflammation, and lung

inflammation; adult respiratory distress syndrome; diabetic complications; end stage renal

disease; Raynaud syndrome and arthritis.
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25 WD 2007/ 106525 PCT/ US2007/006412 conpound of
formula (I) above, sufficient to inhibit the activity
w@Rowhessedl ubl e epoxi de hydrol ase and reduce PEEUS2007/006412
formation of the biologically active diol. [01301 In
anot her group of enbodi nents, the invention provides
nmet hods for stabilizing biologically active epoxides
in the presence of a sol uble epoxide hydrol ase, the
nmet hod conprising contacting the sol ubl e epoxide
hydrol ase with an anmount of a conpound of fornula
, sufficient to inhibit the activity of the soluble
sfeyil itinly Broaression of iGidinev Pe : g \
Redudﬂﬁ%$&ﬁi?9&§£ﬂ§- [01311 In each of these groups of
, the nmethods.can be carried out as part of
an in yvitro as or the t hods can carried out in
10138) 3t uorhid o3 Mo Blptsiin. S Sraseap RE ey BYRIAR B redube
damagelib chokjidney, layd aspdoial yeR@dgdao Ridridy® froml@idBatds, BRM¥da@2d by
alb . and ol s of sone %atty acids are biologically .
uminifids g O PRERTT A the ARtfnies can ssltea kiiney dstepierption (nephropathy)

from diste&y évlen bh O iGAk WHORRESS @R ve RipD 16 PPESStre DAL @8 dEAbns of
ort the actign of oxyllpins as chem cal

data  su .
therapeapit adnyp gﬁ%?‘?i\ér@r?stdﬁécﬂpégébpﬁ?- endot hel i um and

vascul ar snooth nuscle. Epoxy |ipids are
[0139] ;gisrEpgiyeisapantidenpiaacids AtHETs) peant leaesed én conjunction with the
compoups b IHNA dn¥ionth Suk iR Of, B18addlQ t t 00l LZ8des of
MRy bet a-oxi dati b Rurth -y R Al RS, TRIARE b Hacs of
arachidarie agig) uislkaoepdribdeffeydrobtisleod sresours) wenkathrs of hflahdigation,

' ' I in the hydrol ytic ,nmetabol.i sm of .
o o5 ST AT, Y B PR s i
activityj fdtiibitiontofieE Bpaises thelly ol olf BBT sasivitesh@hité bz @hicheh€BBXY are

nyols P DRRER Db N Ry in B 5 i et
that raistepthedt el bOBEMS inmeeeles wilbdeeamerto kidiRy deNBbh il Omscrsihlature
tion associated with and

a reductign.in renal inflan C |
changes We‘)gfi?{d’ Olgge EFigeis of ALabEBR Y RRIEHE BN 110295}, TSI the EET
level in e kidaey RMBelievdd® RbREEME kiic]y'}é?rﬂ-drﬁ’ Brdpr i R oBhRAIIbuminuria

to end for nonitoring a variety o i pids in both the

o end siagg ral if§2%- and | i nol eate cascade simul taneously in

order to address the biology of the system A G.C M
[0140] 5 EETs#rowel knowngn g 216 dEERR ubdulingtic trethmpisicf the preeent
inventiop4RciABEh ¥ §Sar T ol HpRL 190 thil &
rmven 10si ncl e injecti o’ng.rj’19 %Eghégndapj;? g?ﬁﬁﬁ%f’%géé ?ﬁ?s’ iR thal ofder of
preferencggPeifeishis, theof EThercaadavhisttrahaethe posthylester B is ioee stable.
Q] 4 . 3| | ot her. P450 r oduc

P .

ersons QI 1 i o e e P B Pfiols i, PR R and 1amt5s-
EET. 8QyEBE6okl e and il ABxSGeRET careanthmepeintiX ia6aidab 19 fbh@ps

caxamph:iB gi %ﬁ%—?‘lggcgh d&ré%%] frl rqgsr.] %IS% 1 g,r}%étli] []gl’llCF Eg'%é% ?‘gsipeegti&e )I?, 1 lgns'xg-

Aldrich Corp., St. Louis, MO).

[0141] EETSs produced by the endothelium have anti-hypertensive properties and the EETs
11,12-EET and 14,15-EET may be endothelium-derived hyperpolarizing factors (EDHFs).
Additionally, EETs such as 11,12-EET have profibrinolytic effects, anti-inflammatory actions
and inhibit smooth muscle cell proliferation and migration. In the context of the present
invention, these favorable properties are believed to protect the vasculature and organs during

renal and cardiovascular disease states.
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Such nethods are particularly useful as being
predictive of certain disease states. The oxylipins
w@an7hesseoni tored in mamual s foll owi ng the PCT/US2007/006412
adm ni stration of inhibitors of epoxide hydrol ase.
Generally, EH inhibitors increase epoxy lipid
concentrations at the expense of dial concentrations
in body fluids and tissues. 26 WD 2007/ 106525
PCT/ US2007/ 006412 [0134] O her conpounds for use in
10142}  (Ihisnoxs peléqved that KEH astizity icam bg irhibiesseuffigispBy foinsregpe the
; . .
levels of %13%5? et&lx% arui o@géﬁ@ gl&(;{‘% n%gsr @F%&I@ﬁs}é}i}g .Jiﬁlig AERRES s b themselves.
This perpitaEiscop e meedin enginstianowdtht dragt orappmﬁﬂmﬁletstqrheo reduce
m [ . an
nepteop 31T BT ERICE b R HRT, Rl sr B ol (0
conjunctidat Wb enebr fEroeeatEm dntbi e 3e sedvivd hilypérechsinn, Soinﬂahenanon or

both. THIB bt Qe B3 cah bf Holoel \Rnidh orl B a@5Bbteq il Sonjunction

with onedjr&ﬁ@‘é%ﬁH inB e, ak b Ynddi@SeentRdhtaalifg ohy oSMbidEEH inhibitors can
epoxi de hydrol ases_(sEH). The nethods generally

°Pt1°nau|yrﬁP6‘Fa\}‘é°8 A M BETHg to a subj ect |n need of such
treatment an effective anount of a ound havin

[0143] fDhaiiEEs can bepdpimistarnd ca@%renﬁwe’ql@eﬁw ahiliterney %ﬂowmg
adm1mst§éfﬁJ?1 AR BES GRLLAGE.. Md dndlEREOH AT ﬂk@ragedreg{ §nfBitd S fave half
sel ected therapeutic agent, the nature of
lives defineddist thematb @t whichtthesaanednetabalized i ariesaressd frow the bpdsstand that
i e

e ot BP0, 898l Rl B ESRIE Do RSE o0 il
amountstshéidemnide be iclmctofe. (I EEdistaen elq'imgnﬁhgbslu atienthe mh1b1tor is
admlmsteﬁe\%l]; ﬁ}e]‘a%lﬁyea htt Ig ?ﬁsgx% eg?%%tglgﬁ C;‘f gé)mn.glgsgeerg dBII'lrég B]elp%enod during
which thehehibibr wrlébaﬁmsafﬁtsm emedntsita bereﬁeptzmroeddlae;r laydrolysis of the EETs.

. .,Subc e i ntramyscul ar V,enous_. o
Typicalty AT SOHE T bl b8 R R S B e bR n s
inhibitordl F58@e4b1y,2aRY ERT orf EETE @bednidistigedWithih 2bRdiirs 3 HeGniBitor, and

ay,. alt hou variations wll ssar ccur
even moeaf’ea@% Ably itlin {g el JBRSToRHINg ARIeEPE g%{%@btlﬁydg? ElTher EETs

are admlﬁ?sttéx%ﬂkmt}ﬁrm do tzh% noyt}ﬁsueg‘ 130 Ndrdne Hal fHdur aﬁ’&sﬁﬁﬁﬁlsﬁ’faﬁon of
dm ni st ered oraf in the range_ of ~about 0.05 gnth
c

the mh‘b(‘@ral%‘tﬂt Plzéerﬁ’gllyk@e ERY er Efferet %vamit?refl I’?@“ﬁ“ﬁf?@é‘ydﬂ
inhibitor@bout 0.05 ng/ kg to about 2 ng/kg, nost preferably in

the range of about 0.05 ng/kg to about 0.2 mmg per kg

e GAYF r
R o B e A T e
provided_:,inzaarr@feriahémaapqantgéhﬂg to be a@leg{sed[meﬁjneltp phadde a longer duration
r iR

of' dCthﬂD §]\6'w dl%ls%’é]%ed roal%rlll§§ Q%Wﬂug?éwré éﬁ }fe uce ?2 utlégltal’llﬁ e choxce of the
partxcul:ﬁ@k;w eclease cbhtBig iRabeotitiddd to the3bacti@af tﬁsmphsserrthnwknmons

can be useful in controlling the blood pressure of
[0145] PEEYOEE sibjddt tondtpsddatibh YinBeOdti dik @HdiBbAS SURE, if the EETS are to be

i ncl udin
administered or: ally,gnt is desirable that they are protected from degradation in the stomach.

Conveniently, EETs for oral administration may be coated to permit them to passage the
acidic environment of the stomach into the basic environment of the intestines. Such
coatings are well known in the art. For example, aspirin coated with so-called "enteric

coatings" is widely available commercially. Such enteric coatings may be used to protect
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those who suffer from diabetes. [0137] In sone
enbodi nents, conpounds of fornula (lI) are adm ni stered
W 00a/186525 ect in  need of treatnent for hypertROBEUSV07/006412

specifically renal, hepatic, or pul nonary

hypertensi on; inflammation, specifically rena

i nfl ammati on, vascul ar i nflammtion, and | ung

i nflammation; adult respiratory distress syndrone;

di abetic conpllcatlons end stage renal disease;
EETs dufRay passagsimolgirtbe atodhaght i ¢xiemplay aagting ds7yet 66805 the
Examp.leSPCTlU82007/006412 Met hods for Inhibiting Progression

of Kidney Deterioration (Nephropathy) and Reducing

d Pressure: [Q138 ct of .t
(01461 MHBER e PR EBBOAERS of LERS PG BT GROGfY ETagave not
been adrrﬁﬁﬁ%@d toréNeykétasion &egus%spez@s ﬁ{dughdam@gendug sEHweusl
from di abetes, as neasur ed £1 uri a.

hydrolyse 8}%%%’5%1 goooqu:lﬂé torthemitp é]ﬁV% apy p% 95t ﬁWﬂSU’lgly, it was found

during th@%t)ﬁfs'e%rf@l‘ié Qﬂdl@@ ﬁﬁﬂrﬁ@@%m@pr&eﬁm&ﬂeﬁﬁﬁ it @}V(%énbﬁ‘sl
i ndi vi dual s ave | ood pressure

administersd deltibises qffsEHt srepepdedin F’élﬁﬂeﬁg sEB yusfiientlnthet leyels ‘of EETs
could be ?ﬁ‘iﬁér rQng 8b W@adn[ngﬁﬁglxoﬁ: bB e ERRRYE Eﬁﬁn%émd}n@%rﬂﬁrhe the

can use n conjunction w th
co-admirgeirpssurefs ESF inhifdtarn sechef EETs dedogibed @boveewb éeSPP%Fﬁ@ yuhibiting

[
e R
augmentinggdagnents While hhvielsmfenidogenoua @qu Eapastal tofrise with the
inhibitioﬁsl EI%IS rﬁc’ﬁegr E& %ﬁ Ibg tHe Hy (%qlt ﬁ h{bll g)ﬁ%gl? )ﬁjéeggf%ry% result in

at least sbﬂlieSﬁ@rcb\anérﬁwekyrﬁ)}ﬁtoElE'ES pathaib@y‘, lenayhet bt sufficicit infall cases to
EETs are drolyz

it PRSP ALY ATHE Y REGT o oL BB o Rl > PRgieatarty rue
where thﬁ ﬂ(ijé?ehitg drlfbiehérgh/cﬁbrﬁmfavEEEﬁlcbm tlﬁlr efrﬁlngndMstﬁbn&ﬂMﬁgeni ©f EETs
i dney cells t he cul at changes an
below thepEABHBRUEL & b Bt Caloa Ul G FGR B eppaus EETs in
con;unctﬂaﬁrvﬂﬁ QlsEH mRitsitod s thbR:f&fE bxpb&¥elo b&bedeFickdl dA€Yo nsgment the
bel i eved to protect the kidney from progression from

effects ofyiersil UM HIn e EHe pm%@%&%ﬂ%qh apf KREPBTOPREY4 0]
EETs are well known in the art. EETs useful in the
[0147] rBheprgserdfintantiopces batised witle negaod to arey wiaalhfprmﬂéélrabetes to the

et 1, 5T B0k 2 T BT b B4 .
The chrdnﬁ;ehymirglylcelgg;t afrdialwitéscl asspcrmcbwghdbﬂxgtemﬂémmmsdy;@nction
o i Ll EFOBLE) L AT, B 9048 90D s
The lon@mﬂmldylﬁ;ﬂlﬁ:ﬁhEEsTof dineeteoinmierie iratinopathpawithipbtenfialdoys dfonision;
nephropathy leading fo renal failure; peripheral neuropathy with risk of foot ulcers,

amputation, and Charcot joints.

[0148] In addition, persons with metabolic syndrome are at high risk of progression to type
2 diabetes, and therefore at higher risk than average for diabetic nephropathy. It is therefore
desirable to monitor such individuals for microalbuminuria, and to administer a SEH inhibitor
and, optionally, one or more EETS, as an intervention to reduce the development of
nephropathy. The practitioner may wait until microalbuminuria is seen before beginning the
intervention. As noted above, a person can be diagnosed with metabolic syndrome without

having a blood pressure of 130/85 or higher. Both persons with blood pressure of 130/85 or

30



exanple, Sigma-Aldrich (catalog nos. E5516, E5641, and
E5766, respectively, Sigina- Aldrich Corp., St. Louis,
woey7/1pa32311] EETs produced by the endot hel i um PEIES2007/006412

anti - hypertensi ve properties and the EETs 11, 12-EET

and 14,1 5-EET may be endot hel i um deri ved

hyper pol ari zing factors (EDHFs). Additionally, EETs

such as 11, 12- EET have profibrinolytic effects,

anti-inflamuatory actions and inhibit snmooth nuscle
higher apé persppowith dlead prassreibetpgrid0f&ncan benefiefreprthe dmpfistration of

v
SEE inh{o R B pond By BRbAER mbROSET RIS REEREI a0
their kidneysal Inanmemkchdamamsuﬂxa ipedios das metdbalie syn@8ma@nd blood pressure
belowl%&/?g/ 106525 PCT/ US2007/006412 101421 It is now
i'eved that sEH activity can be inhibited

SfflC ent | 0 i.ncrease the evel s of EETs. and_t hus

(01491 Byshiniderpiser ot ts ERPmppelsy Ahepadiss HskHpeet B depry

disease. tm&&&&s inclidSaPRicidab&d FeRdiSoflIDDRhYRERdINa reduced level of
conjunction with one or nore sEH inhibitors to reduce

HDL chpleprlpatdn ingreaped Ierelpfdgglypenidps. iAwmerqased leyel of serum
cholestefd1! 4fespPGEI, bB L BE shd1&td81, %stgoél&ted%ﬁi MDEctRBed il of heart

one or nore SEH inhibitors to reduce hypertension, or

disease. | Fq lifnesi ase alse damsged by FerhshizhdeNetn nié it belisved-tms highrevels of
tnglycerl?(fes RS WhLER \gﬁlm kﬁﬁbé‘qu‘n%é t ﬁ‘{&ﬁl‘tl Lgalc %Uemdhgféste%lt(ﬁler 200

one or nore sE Itors, or danment cont al ni g
mg/dL, ykespecialhy éevgswwen ARHnigidls, wewld suggasoﬂalt sFHdombors aode

oo, 6By e, AP TIS FTR P ECAAT LA on 1

mg/dL, amhdspesialnof 350 ofg/dher Bigher, mviubd trglicate fhiat admimisistioh o6 dEH

T H o MR T N LW N—

the present isventioh edti oowithtve thoBY T's,acum redhade thé heed whidatihdter statin drugs

VR UM L IR G AT T

In some hfteaimhsitts, dahdidates fér e &Mhdﬂssﬁﬁs%ﬂd@f)h@bsﬁtlbﬁs of the invention
nhi bij adm ni st ered, theref ore desirabl e

have tﬂglh%ﬁndﬁh £ EETECTIrd “gBRiH hiaaddleed pressung ?Iﬁ@’ b?é)/%dlnoﬁﬁ’m%g

embodidbits,thé BendiddibOhd Ry tr1 cEn@@leF)Eﬁ%Q/@P 250 @@E‘Qﬁ@bfo@d Bfessure
effective to del ay y ysis of the Typi cal'ly,

below 1%(P{§5EETSQ3T16 errpedigents, Gé“%lé?ﬁeﬁ fastthe é@ﬂwdtshvsws agd geygpasitions of
the mve@e‘m@memh%te%wr&qeaas 3FH 200nLRILL fla blgé@&&rsa% %Flot‘iahhgzwgs. In

EET or EETs are admnistered w th ours o
some enmheipntgrthe aﬁ@md@t@@hamlqgre@@lelpa@s Pven 225 me/tid. andihrleod
pressure/He1dWGB6R&SI Ng order of desirability, the EET or EETs
are admnistered within 10, 8, 6, 4, 2, hours, 1 hour,
or one half hour after administration of the
i nhibitor. Mdst preferably, the EET or EETs are

Methods o?‘[ﬂn ﬁt%{ eﬂmeclgro%%l[a%ﬂ)tnl (yf \\/,'\glstcglar Smooth Muscle Cells:

[0150] In other embodiments,. compounds of formula (I) inhibit proliferation of vascular
smooth muscle (VSM) cells without significant cell toxicity, (e.g., specific to VSM cells).
Because VSM cell proliferation is an integral process in the pathophysiology of
atherosclerosis, these compounds are suitable for slowing or inhibiting atherosclerosis. These
compounds are useful to subjects at risk for atherosclerosis, such as individuals who have had
a heart attack or a test result showing decreased blood circulation to the heart. The conditions

of therapeutic administration are as described above.
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i nhibitor. [0144] In sone enbodi nents, the EETs, the
conpound of the invention, or both, are provided in a
woraioeno@Eks t hat permts themto be rel eased ovePCT/URBOT/@06412

provide a | onger duration of action. Slow release
coatings are well known in the phan-naceutical art;
the choice of the particular slow release coating is
not critical to the practice of the present invention.
101451 EETs are subject to degradation under acidic

[0151] ddrdh¢thodwsof thé irsentibn titeepdetdidardy esdfol foe patehts whethevedad

oral.l it is sirabl e th t they are tect f
percutangyfintkiyenlints Wok e “ERGRMER © SR TN B pRfi or to
slow the Qbﬁbwﬂfgﬂﬂ‘thé I‘d’o@%h@i’lpma/gélﬁy eorheds.t n gend embbdinteams, the artery

passa acidic e V|ronnent of ,th
is a corofiiy a5k o ErRATRRAHENOT Hie ‘EHE BB 0P RS éﬁe%g’tl?%?em

coatings & ?rc%ﬁiej a &nlield Todalife@fdleasE @ r&iﬁ@é’ffﬂsﬁénoﬁgp Pbiyindi@3hPdsitions
h so-called "enteric coatings" js wdely avail able

for implaniaie merice] Jeviesseprcrisatants, epamsthpdsifay erabedding pgents in the
polymer %loéo%%lle@?el%ezﬁ'@%&%gg A éﬁ@?aggﬂt/ %&&pl@ﬂﬁ] S. Patent

duri ng gassa7g TOU h the sto

Nos. 6,38 LTt AoS A6 T AM BrRo0NE2: SPRRBS0EnT DEAL] L some
embodichdfs, MY éoag}ﬂg E&%&%E einhiifs B%eIOEI p&rfeESoANE RefRfbly over a

. recognl ze ave not been ‘adm ni st er ed to treat
period ofifqyss weslsi ornmbet}au Séeipartigedartedymen oretRI FOABNG Chsen is not 2

cntlcalp‘éﬂ%f‘i’heﬂ%?é @e%h%ﬁe EETs too quickly for themto have
use ect Surpr|3|ngly, it was found durlng

e co e tudi es d t he,pr.ese
1521 Hheth S?ﬁé\? oRGEE P T WAt o B oarrogi ©
restenosii;lﬂﬂ nﬁﬂﬁ&l&ﬁd@&nﬂh@tw RBsduldrigngftss kb Aotkd hbéeninl opnhbkaion with stents,
evel s of . EETs . coul.d be further

desirably, e PmGEetisrEon gt SR SQBHBITES evLera i f%’l&% gompound of the

inventiod BY& tith€ td §18w SAnKB VE®L frotifRaticH arkifthle cohdatib@rstenarid of the
of EETs descri bed above with resgect to inhibiting

graft. Hemedighris mpfte ate apartipniapee8ediginbs nephropat hy. This

is an inportant inprovement in augmenting treatment.
[0153] \iwi ddditianteltBessfusen dogmethess BEthe iaventidpreptoedisedtq slgw or to

[

inibit Bl bP et ops BEPI R Rt AERI e ERHE0 el e o
whose téshresalts indasite honhthely mps aweskerfta ieartsytapk.ons or

pathology, it may not be sufficient in all cases to
[0154] | Ihddad gropy sgéxassdlmnm‘ ckmclnenydsota"nh@mvfeutlmyamradtmnﬂsh:eed to

reduce L ERLIEE %5 el FhBrsre Ray 85 PRtE L PRE S g R s er srou

of embo@AN&RE)icbipbOnds Of thERTEentibe lafnidel @5 ecdnoe prdli frapoe SEMSM cells in
in health i ndivi dual s. Adm nistration of exogenou

persons sBpcrt Heing SRS PT BRPRICEROR: RERHFHY ‘dﬁfiﬂbfhfﬁtés HapShb ighibitor.

expected to be beneficial and to au%nent th
[0155] The compounds of the invention can be used to interfere w1th the proliferation of

cells which exhibit inappropriate cell cycle regulation. In one important set of embodiments,
the cells are cells of a cancer. The proliferation of such cells can be slowed or inhibited by
contacting the cells with a compound of the invention. The determination of whether a
particular compound of the invention can slow or inhibit the proliferation of cells of any

particular type of cancer can be determined using assays routing in the art.

[0156] In addition to the use of the compounds of the invention, the levels of EETs can be
raised by adding EETs. VSM cells contacted with both an EET and a compound of the

invention exhibited slower proliferation than cells exposed to either the EET alone or to the a
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effects of the sEH inhibitor in reducing the

progressi on of diabetic nephropathy. [0147] The
w@e@3anis2s nventi on can be used with regard to PE/USIVA7/006412

all fornms of diabetes to the extent that they are

associ ated with progressive damage to the kidney or

ki dney function. The chronic hyperglycem a of diabetes

is associated with | ong-term danage, dysfunction, and

failure of various organs, especially the eyes,
compoungj afrfbs inventéonalone. hageardinghy) i hilesiigd, b skaveng orghibition of VSM
[
cellsof a C%E}g)o‘gﬁg ?E&%'IHL ﬁ)gltéé%ﬁtsqeg{nh?% = W\?lﬁr{skf%ﬂjnﬁﬁrr along thlT a
compoundarﬂ’th@pafb‘htyoli eladthn gasteoofrsemm off edstwlpegrafisy foplewamaple, this can
convenie%ﬁgﬁ)g gl?éor%ﬁal teg b dxlnlgqgé E,%ITIC%L doaﬁﬂg léfo%t '&&a%ggpound of
the invent®hab mhatwo&yﬁrd rrelmearcﬁlcath&stgtkt crrlgszk& tsfm@mgmsm on to
type 2 diabetes, and therefore at higher risk than
average for ‘diabetic nephropathy. It is therefore
desirable to nonitor such individuals for

Methodmffn%i%ﬂ? the ﬁ&re@&gntoq (ﬁ%ﬂtﬂétﬁjeqfulﬂlﬁgﬂ 'lﬁmagé,t IAterstitial

and, optronarty, One or nore EEIS, as an ITntervention

Lung Disensecetudsthiirs devel opment of nephropat hy. The
practitioner may wait until mcroalbumnuria is seen

[0157] betronie dbe@hcrtmengﬂmbﬁaryi ditease,@nt CORD, Ascanmpasdesaipavenditions,

erson,can e ith tabolic syndro
emphysebfy AR Brons R Bith S EL B Bt o i
pollutlorBthfb/nﬂﬁé)ﬁﬁﬁl&e\% therbicadapd &dacteesmdkel FrhPhysema 3G d&&ase
07/ 1065

Z 0Q7/ 006412 her angd.persons
relates to,flaee Péé%%??’ boF Bt 4B P L T SEHERE Of PBFRERo betveen
alveoli anﬂﬂi Bﬂcﬁhﬁqﬁéﬁt' reducion if Bid bRk kl@ice a@ébdava‘ﬂﬁble%ﬁk&syexcﬁﬁnge
nore EETs, to slow the, progression of dama

Chronic pﬁg}cpltnrglrg]ﬁ@? do 1rp|t|at§)61ﬁ%f theBEmchiolsss restﬂﬁlé\ BB FEETTS ﬁ)ﬁ uctlon of
mucin, a?ﬁ?l?@@ds@q&)ﬁpglbeﬂﬁg%m:lﬁw tiE ﬁ%ﬁsﬂeatﬁﬁk ML, While

Dysli pi demi a or disorders of I d et abol i sm
persons wstha:mmat d@nomﬁp@eﬁanﬂbhamwnw@r yis orgiieqversa, it is
f
commorffef B d5h Su | OhY B U R op T RO A b RARy llothedzasyel = gy lune
disorderan i ncreased |l evel of triglycerides. An i ncr eased
| evel of serum cholesterol, and especially of LDL
[0158] chmhesf ﬁﬁ:@lamaigs t@ﬂmdohgdmb toi COPRNempbyease dhrongkbrofichitis, and

other obﬁpgcrﬁltvp é%s SO ?i?rs can 6)&1%12@&% ?;E]getv%#f’gﬁyl g%gﬁngteg%g s ltjnto:s of

the enzyfrel lgiomﬁfslsdﬁ&léié@)@ﬁéﬁﬁdrata@d oM"sPHKRI TheyffdasegeEHliRhibitors can

arti ar, |levels erol qver 0] /dL, .and .
be incref5gR by Al RO ERPS. 25 SERALS g lQtygeLe Wi iiering
the two Sfetd fephmidiprandanss indegd bopaleryisticETs, shoul d be

adm ni stered. Simlarly, triglyceride levels of nore

[0159] t’hl%‘stgé-és réphial heft sIFAD 8%t BETE h beed B in j@fction with sEH
hi gher, would indicate that adm nistration o
inhibitors to reduce damage to the lungs by tobacco smoke or, by extension, by occupational

or environmental irritants. These findings indicate that the co-administration of sEH
inhibitors and of EETs can be used to inhibit or slow the development or progression of
COPD, emphysema, chronic bronchitis, or other chronic obstructive lung diseases which

cause irritation to the lungs.

[0160] Animal models of COPD and humans with COPD have elevated levels of

immunomodulatory lymphocytes and neutrophils. Neutrophils release agents that cause
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i nhi bitors and, optionally, of EETs, would be
desirable. The adm nistration of conpounds of the
w@e@sams2i nvention with or without the EETs, CROT/DSOTE@6412
the need to administer statin drugs (HMG CoA
reductase inhibitors) to the patients, or reduce the
amount of the statins needed. |In sone enbodi nents,
candi dates for the nethods, uses and conpositions of
the invention have trlglycerlde | evel s over 215 nyg/dL
tissue dagiage Bhéod npt regulated, Well overltdoe $8ve & deimetive effbddiWithewt, wishing
r
to be bo b HSg R BN il B s BB iies pomage
contribuitghth dasltrestﬁ@hmg hi@emm;dls as G@ﬁ) ,amephyserpasindi dunenio bronchitis.

Adminisllfol B M To RIP TR Sttt ! SLERED R Hergauciion
in the nuirter ofinelitetghels fdslawancth@ hegts er@minByueation OVBETR &baddigonlto the
. ,.and bl ood res / 85, Net hods  of

SEH il g bHEROPIE STt ol MGF ey SERIBPo BN i e
presence@lsE#! inhifR hndl EBItsReds %&aﬁeﬂﬂfmnﬁ $he 15058208 BEitheQEH inhibitor

formula (1) inhibit proliferation of vascular snooth
muscle (VSM cells w thout significant cell toxicity,

specific to VSM cells). Because VSM cel |

[0161] p%%pfl@ oAt plomdpgengysiERTsgra pxmc@@cb@gjqenvﬁh@e inhibition of sSEH
activity RALAPRPUR) ef?:ltlgg%f tfe sl DEHoRS gﬁ@@e?efofeﬂ@%@stﬁ:tqm? #9S8some

are suitab or slow ng or
improvemeheincyol e ms 05 paﬁﬁhl@ge, it mwpmlr’m@§uﬁiceemgeﬁu lcages to inhibit

s A BER {4 yd B AUDRLEEE) S0P Sy o s e

diseases |oe sthet f&dﬂ@whtage telorebhedndbgatus icomma'ahm cbdeE"ﬂsabelow those

normally a?resent 1 %1 ?’gglg‘IVchu@?fé 18@111&15%5‘%%61 f%gg%gurs] IE?:I'Irsaliﬁicgrqjunction
with an JEET ﬁﬂﬁﬁi@&ﬁé @Qﬁ%l?e efettd]to 'Ehgmﬁfﬁtt the dffectt of He: dA1Y aitibhiodt in

s A o P oG

eopen.a narrovved artery, to reduce or to slowthe

[0162] r#élra\déwwgt%ﬁ PHg Sopeidne fresragestyn PEehensbstruptve airway

condltloﬁ’so‘ﬁ?e RRBAGIRLS ?rovtxchffs‘ e ®Rh¥s of 1RdBcifi E}% R ¥ dr¥r¥gression of
he conpounds_of the invention can be placed on stents
chronic tieﬁtn‘g‘@wy gEMay diseasesi rfYBile ebsirustive eiryay drsenssis|teny! to result from the
|
destructh)H o ggﬁzlt%gg ﬁgjre%? Igoarﬁd P&g?lﬁfﬁ“ %@%?\%e% d165 ? g)e/cgﬁr'é Sdlx'lsgﬁseas Sfend to
arise from tén dsposatien qﬁcmsbscq‘l beew rbdddiangpchygont sThase réstrictive diseases
are 001n1§8£}w1§56§{16%rt0%g nltnéé)%gt{;rtp erq lur?% gé%xes s"ar £ "llﬁt?vm {c{] mgnl%e%o%dxtlons
such as ieic@@m1©ggt1n®asﬁﬂb81$75 B1286th604,; coﬁ]pzsgﬁl,oﬁiﬁnd 6$628)'1f tR8Hrvention
are useﬁﬁ'}? 15€d%§m Jﬂ]fc éeven (t)r pro g?esm%n oﬁﬂbs dsuc a§ (?mpatﬂ% pulmonary

eases VEr a peri
fibrosis. m/lefsmpabggs mwea s@mfpfaht ofe of stdaylatingre&stitidrcetignianscularly

ﬁbrob]asl % H’a <I)v\grl1'I lco fa en Wff‘houq wis 1?1220 go%tcsll,lrlxng}g %%?yn, ‘é beﬁcved that

neutrophils are involved in activating macrophages, and that the reduction of neutrophil

alone.

levels found in the studies reported herein demonstrate that the methods and uses of the

invention will also be applicable to reducing the severity and progression of ILDs.

[0163] In some embodiments, the TLD is idiopathic pulmonary fibrosis. In other
embodiments, the ILD is one associated with an occupational or environmental exposure.

Exemplars of such ILDs, are asbestosis, silicosis, coal worker's pneumoconiosis, and
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critical part of the present invention. [0152] The
nmet hods of the invention are useful for slow ng or
WO pdorhodsehig t he stenosis or restenosis of natBPCHUSENT006412

synthetic vascular grafts. As noted above in

connection with stents, desirably, the synthetic

vascul ar graft conprises a material which rel eases a

compound of the invention over time to slow or

inhibit VSMproliferation and the consequent stenosis '
berylliosisf Ruliher, gxcaﬁloathaeh@moamryéqb snyjphit nymbeeofingrganicdisty and organic
dusts is b%ﬂ@ﬂéjd Q')B&? ass%cg&t:':éﬁvlwén on 2 ﬁ%%g&%tlég%? %‘\?Vtog# Ia?sease
including edmdyittdust, enks o seroemissions musa,gock dbstts;omttoe Slosii ambgram dust (for
a more c&rglrgfﬁ?{] ést%cggqa loPﬁld(%uasf%hagg(gcté%taat a k i’e cqn%?qiﬁ ée%gltable 254-1
of Speizeéi 'tEmkron&IO&Edl]Ldrfg IDideasgs, Owonelﬁiﬂfhxmmbﬁlntmmmamidme, infra,

at pp. 14303061 TR Bt Sroeag: 1 1R Siichilostiol Yy Hpg can atso

result froﬁ‘ry RATAtRIISInGRedibAl tARAGhOR] pATioulBrly Fbr ERN EhR®R! #nd from connective
npounds of the invention are used to reduce

tissue or ﬁPB?&@’é}la‘ﬁs%S‘&P ayghfERateid arihritisapd éﬁgew%?remseﬁﬂgbeheved

that the th&BBHE hsEQhnWYREH SN UT thPibleMid A bAGRAN ih BAEh dSthese
not an sEH inhibitor. [0155] The conpounds of the

interstitigljypg disepsesan be used to interfere with the
proliferation of cells which exhibit inappropriate
[0164] delalnom ket ofegubiodiments, the irogetipmposrsed e reslce fe severity or

progressgr o(fofdafsggrg% | éﬁt %r{betgﬁ%hll]gee%?ss %lerrllh in | grs% 88{1 reﬁhgn% part1a1

airway obytructont akdditigndllyg irciedtion aﬂthchalawajo ngsolis th tbrb relh@se of medlators

which reélgﬁn(ﬁ'g%}h\gg% f)b%lﬁlg:%()ﬂvé?ﬁtl Fat%‘ g S? \g@\;sta[l}) ot er g{%\%l#]o%yocﬁ‘ﬁatory
cells recquitellitd eiclungirodstlonh h&y@h‘iffaffyomph@std lecﬂuaed by peesait of COPD or

cancer be.det er mi ned,,us assays routine i he
an 11D, § 37 S1eskRpa; e Sinrnp Bl SSe SR TR ding ISyt
such as dei€obANEAd Edbindph@ls| deinselRbatEeeaaim dfobstradtind s, it is
addi ng EETs. VSM cells.contacted tgn th both an EEI.a
¢

expectedathébwﬁ@gﬁaméfrattx%of s&H @H’tlli)l&ﬂ‘s,é{lﬁl pdaptzaton of sEH mgnbltors in

comblnaﬁf)ﬁ hiifreERs ORilt hiseifllih Sed 4Pott8bn hetFEIhma.
alone or to the a 32 WD 2007 065 5 PCT/ US2007/ 006412

[0165] dl%’E%QH g‘f’l tl&%c Ht%%aée@éﬁ@kb%hﬁé\sg & b@ﬁg@'d\/gﬁgdtl’e sf éomef of the

oW n I'n itron of SO
damage gotingdumgs isfdue hfeagerwsemqamﬂ maneweopbilk arigduingitrate dmtngh%thmg&

. >

The presgg'%—ce&t) féﬁgﬁoglhilg rgtrh%\%;@%glp% tgg? gﬁ%%tﬂ¥%@%é@1u1+ggglgﬁges from the
disease Qranmndﬁ'mmv evii lerat rieglud:u@nan tlenplrmiséred veyitreptiidid iimdjcative dEEgduced
damage or dltSﬁ p[ljl?)g SS{% | on g é‘eécﬁx gﬁggr? r]ednuOf%eﬁtol%g]Futqg@?{s i ri]he airways
in the prE:sznpe sf tuh agentl\@h hmIBeraﬁat [thdradent isngdtitieg Iaamgge gse tmthefdlsease or

condmor(g3 aic’ntdr1l§I %}C)I\?\\'Ilgg ?Ililel FRe Xevqosperéjlgn of Ithnet (ﬁgéc’atse tor cclmdmon The number of

neutrophils present in the lungs can be determined by, for example, bronchoalveolar lavage.

Prophylatic and therapeutic methods to reduce stroke damage
[0166] Inhibitors of soluble epoxide hydrolase ("sEH") and EETs administered in
conjunction with inhibitors of sEH have been shown to reduce brain damage from strokes.

Based on these results, we expect that inhibitors of sEH taken prior to an ischemic stroke will
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Lun Di sease, or Asthma: [0157] Chronic obstructive
pul nonary di sease, or COPD, enconpasses two
we@oenditbdésehs, enphysema and chroni c bronchiti SPCTIB207/006412
rel ate to danmage caused to the lung by air pollution,
chroni c exposure to chemicals, and tobacco snoke.
Enphysema as a disease relates to damage to the
al veoli of the lung, which results in |oss of the
separation between alveoli and a consequent reduction
reduce theare ef braen dpinage pichwell Bkl reduse kit anstaeny dsgree of impairment.
E”EFr gngh! e
The redtt@r%gla onC %ﬂbﬁlélg%  DE stséczaté(?( I(\:&gfshsa? fa?sg:a 6&{le%§; fr&ﬂ tﬁg effects
of the strpltei n, and t he consequent bl ocki ng by nmucin of the
airways leading to the alveoli.. Wile persons wth
[0167] emlﬁsbﬂﬁaﬁﬂepllﬂ_@iolﬁgﬁg 98 differaht @aM@pé‘deSMtdkebﬁﬁ&Q hietylafﬁl cause
ver sa, ersgns with one

brain dafige¥. SRATIGRL SN TR APE i isperplorseioke Ja g e finoge is largely

due to c@&hPREsibh BY tis€lieRISs Sbuildd 1ph RO fRfed sPEcRTBMENE Skull after a
the |l ungs due to COPD, eng ﬁsena chronic bronchitis,
1CEHE

blood veg mw%r BEPF i isehyem elithoferarse iSdrresly duspdossead

oxygen QipplENaiszask B AHFda StRE bl’(‘ﬂk!l%émibai 15195@ v@f;sel B? g cﬁfﬂ ZYdhemic
known as.  sol ubl e epoxi de h !

strokes ¢ flpdded igto dppmbrie §ir@l@ﬂ55mc~ahch B@Icrtrbéwa@édowi/ V@ﬁssldn the brain,
and embAABSRLELLIH RYidRE Slot %@ﬁe@ tlseGhedeSn e ﬂ) ec?gfgdtt*ny the

over adm nistering two agents sep

blood stiegmeand M@Cls%mé?sgblsthﬁ@ H@ma%tlﬂh@nsltrh@gle stroleqnmd: leqhemlc stroke,
the damg‘%{_l@ ldle %cl)'] &éﬁﬁl ﬁﬁ:gﬁ'l d&gg %sé{is(%j e%:ﬁﬁﬂj O%Q&R/' gnn X\{'Jr slgudles,

|nh| tors to re amage to _
however, M@ddmk@ ap ieastagumltedu@mnp blngan@iauw;gaun an aj/pes@lf stroke and
. onnmental irritants. These findings i-ndicate that
lnausuﬁﬁéé%o adn1n|strat|on of seH inhibitors and of EETs

can b to inhibit, or, sl.ow t he devel oppent or_.
01681 -8 O focfes S pBociaiFaiy SR n G Gk BF SR (Figon the

results o(ﬂlthdiﬁtﬁkﬁés GRdaRjifg elesirediat inventidH) GEH i$A8R3R%s Mithinlstered to persons
cause irritatiaon to the | ungs. [0160 Ani mal nodel s of

with anyCPPST RN AR 4O B e COmBl AaN & efkeipgiosueB Rpa Bissure, tobacco

use, diabh 8l BRERE WHRFPAN¥ed S PRPRELE rt ifaed, ra?r@i]'ﬁtﬁ‘x]latlon transient
hbutrophlls rel ease ‘agents thaf cause

ischemigeftarks 6B, Wevd dspoders oobashizh tesldqb@ocba%g@rémnd sigkle cell
disease, 'ﬂ%h #1884 LRSIBSteroM dlesRY. ea'icJtthE E§(§ B{x{y&tlhlyglday for women

W t hout mnshlng oun
or two dpaks évlém fertraen.ruse @f icpepihe pdhmilythivienyt crf@ytmkb,sa m@dume stroke or

heart att£¢1§ oH Selg@;g?}%ﬁly %%%E:gtﬂj]@%eg 8f 811%% 55%%%\@5%1% Cgh%ke. With respect

di Seases sensa,
to being|gtdsmioh thei risk of/‘aﬂmqunsctrpabs ﬁn cobrysEHydanhi Thooms ab indiwitisal

reaches 5(5] ﬁq of"gb nﬁmlgps%%klog of gﬁ) h1gi§cl>'ltlsth%9 an anell‘ears?ngqy‘iarger potential

benefit. As noted in the next section, the administration of EETs in combination with one or
more sEH inhibitors can be beneficial in further reducing the brain damage. One can expect
beneficial effects from sEHI with or without EETs in a variety of diseases which lead to

ischemia reperfusion injury such as heart attacks.

[0169] TIn'some uses and methods, the SEH inhibitors and, optionally, EETs, are
administered to persons who use tobacco, have carotid artery disease, have peripheral artery
disease, have atrial fibrillation, have had one or more transient i schemic attacks (TIAs), have

a blood disorder such as a high red blood cell count or sickle cell disease, have high blood
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in the nunber of neutrophils found in the | ungs.
Adm ni stration of EETs in addition to the sEH
w0 pdorhodses s al so reduced neutrophil |evels. ThECT/US2007/006412
reduction in neutrophil levels in the presence of sEH
i nhi bitor and EETs was greater than in the presence of
the seEH inhibitor alone. [0161] Wile |evels of
endogenous EETs are expected to rise with the
I nhibition of sEH activity caused by the action of
cholesterely gresthiase, st Bloobel inaprgessiafoae grigk palayab amoman e twoedidtks a
. Y
dayif a g TR IR M AR R PO B e ool br et
attack an@C@PDobhaetigh bpwldrmnmuye oki Giabetess or T &P, |7§ praw years af #ge or

ue di sea r other factors have reduced
more and:C;] tﬁ%&%e ?Jr?englé)ﬁlcoern ttel%ons of EETs bel ow t hose

t heal t h di
o701 RO BE B DSBS St g g e s

to reducefle Shiant S URhIRIfrorf iddhem®d QFckeS MPaRhiAMtdrad a;ugns&murg fortly
effects of the seEH inhibitor in inhibiting o

after a styokgy & Mgfor REABPISgISePPreied &Y thebBvfor shdn ﬁﬁﬂ‘lfﬁbﬁaﬁ‘ﬁ}mm after
a stroke. dnﬁ@a&tqéast A6 3F tdbrafdnl 2 tdin aRALRE 14 A iRStaki BRGNSt

progreSS|on of chroni c obstructive_ airway
occurs om@menpdﬁ timener afiey @meriof oA ks lmsmp@@é aﬁ@rwhmgrgk%f Itis
thereforertfe?iggé@ﬁ’m{ %ﬁ%‘h‘og%t‘ gEHRBHﬁ)EtngS bﬁtn% ly with @E’I‘é can also
strictive alrway diseases. structive airway
reduce brdtms danegs if eduhinisteragswithinfe ymrs h%er aldgtkelesiospunéd, e
preferabl WAL %119 qr gne %%oﬁy gﬂ k%lhlag ogéurfér?lf > mh;’%gill successive shorter

I'cti V€ di seases ari se
interval lmhelpg)mote prefafblex dass nmrle Ipaafemblm tltdwhxbémoe ot mhbitorThes e

admm]sterieﬁﬁg} guH %)/11 e?sl gx‘le%%%sl dl?o%ﬁ'%r ‘fe%m'fﬁgll t¥1.e rsﬁ'fgé :§ Qn%c(?m?fﬁ the reductlon

seases

in brain ¢andkiet IRH’@ns Sﬁlﬂ @]hllaﬁe el lapaird bf:hqiw Itcmmake)a diagprostsi of. wmhlmr or
nd uses of i nv nti n.:af e

not & patGL PR At SR acIoHG CEHETERUBRT B (5P B ogaEer Bemifl Smergency

rooms, fél%ng%%ﬁa@dﬁi@f&ﬁ@t fiagnd¥id PRORROY anldi 1Hfa<gﬁig8proccdurcs
throphages play a significant role in stinmulating

[0171] dIHtsS sEé Ad £8 Ho%ls tB@EEHQHhMtB% anjd] 9% a@l%rt ’EET% Oark Ay

aen Wth ou w shin ound th eory
administeteditg pb@pn&evféd hamehad peuekowH msthaﬂ@t iﬁrlmrw 0j yge tobacco, have

carotid aﬁtg{}{ c?ﬁ%%z{q IQ,lgnar\';?g Pn@r?oun 59%%5%2&@%&?%&&&% ggve had one or

studi es report
more trah@esiischdeno ataakat(E1AHahavetreblred Hdgleandchuses high redblood cell

count or s&&?meltllocﬂseaaé Iha%I %g%@ﬁogg B#é»l‘f‘i%%’é)?, a{rgié%%uflé@gc{)%q in excess of

y ahd ’progression o n sone
one drmle a‘mltag i e wbmantdrewbldbinks aidd'y ciri)atniahcuspuiqmimar yavfei dofapsliyshistory
enbodi one. associ
of strokey e pRORAR sBPRe L PO and e IB IR e trblhuce or
diabetes Ocﬁr #6160, 10,108 803karsahgs bosiose asd do aoshave }gmaftemmrke:r digbetes.
pneunoconi osi s, and 34 WD 2007/ 106525

[0172] Pl MQQZJSQ)Q%ZpeauUC administration for all of these indications are as

described above.

Combination Therapy

[0173] As noted above, the compounds of the present invention will,.in some instances, be
used in combination with other therapeutic agents to bring about a desired effect. Selection

\
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berylliosis. Further, occupational exposure to any of

a nunber of inorganic dusts and organic dusts is
whelo7awsds t o be associ ated with nucus hyper SecPEr/UsIw07/006412

and respiratory disease, including cenent dust, coke

oven em ssions, mca, rock dusts, cotton dust, and

grain dust (for a nore conplete list of occupationa

dusts associ at ed mﬁth t hese conditions, see Table

-1 of Speizer, "Environmental Lung Di seases,
of addmﬂa?lr%&saﬁ villpin lasgenast dspendmeths slesinciieg st gherpmt fsae, e.qit Turner,

N. et al. Woglﬁ%%ﬁé‘ssﬁ%i;k@loﬁ?@ﬁ A “91‘ gem%etésrl?arjel(%)és% 21; 160-178;

sar ¢oi dosi s can al s resu
and DeFrogfioaRi ehali tedgpdPiadietes d@atem;r(ﬂ 99’baV Qh é Nad) yAfmnnber of studies

have m\% Ld ﬁl@%%ﬁﬁﬁts %‘?Q 111'5%1%9 }% ﬁ enps (tsgeo lelga ahler, R,,

aseS SucC as r eurTHtO | S an
J. Clin. EECV(B:V‘U@II S’Metlab 01999)384 eMéd- 7lt; lﬁhﬁteti li(engmm@doSspeUB%metes Study

Group: ?ﬁg@és 5 z@z?gt A arﬁ (l:QBﬁgEg E?P%%Z@ar&[n@%é% deﬂ I)Qﬁﬁ%%gr erapy In

Endocnmabgy)mﬂnﬂeﬁbmmthtﬂmtmmmnﬁbmeaBt&&dlﬁd) stetlugig, MO 1997);

Chissob 252 I Ll S V5530, 9 5L R T, i g

(1997) 1|9n16&l6t Cahiff,&. rewax/ @J&syrmﬂl(@mswkmmmsal hdd Iwamoto, Y. et al,

piabe. Y LBRSETs She o, Buehatt 3 iy BosdistBbErSSRm U170

Combinktiéh IhFaphaaNLES Aeinis®laleh of AIHRRIBEHRALQIa] 86%abS Formulation
recruited to the lungs in asthna ma 9%fdlffer fromthose

which condgingacgmpeynd hpwag|the genegsyugiure ahforppla | and gne or more
addition8XREGE %.geﬂtbae{s vlfeh?aé iﬁfﬁﬁﬁétﬁﬁo%kh ch&pbeSd %Pﬁ)ﬂrﬁflé P4n@bach

i munonodul atory cells, such as nedtrop
active agepé ihidh PR SePBRE p@ﬁ@hﬂ%ﬂapé dq&meeﬁon@ntau@ﬂ dlos examspleon.
compoufRUP iid P UREEL el oot ST 4R R A5
convertipg enzysnbinhatifasn opdciim ElRAgnel tddketsediwsetfas) alpha bldlersnigeta

S: 101651 eac

 tockers 2L LU ADSHE UL O L s 8ot BR8Pl
receptor|agasistss &G ofossink brdd{‘ﬂlgEsotlﬂnn’(/betakﬂmgSATBaséLiﬁhlbﬁors endothelin

receptor B SR T o R BBt TSI 827, R iy am be
administesed touBe hmelbg axhbj\%ﬁ tofcthexini a Wi 41g oftd eges el do@rlf[)dshﬁm such as a

di sease or .cond a r.eduction |n t he
tablet OfoCPP%@ﬁtOF&BFh REn: gar R P@gmlvsre&fm PERAIRIE Pra dﬂéﬁa@eepoamu‘ ations.
Where Séﬂ)ﬁ‘&t&&&s@g’@@hﬁ&&h@ﬂs arbissd, @cdrﬂﬁ(uﬁh' dHFohfulh NIRRT more
eutrophils |n t he airways the presence of an

addltlonglgaé:ﬁltve agerlds fan R%? mHustetedat gbsgﬂ@al})éth‘eéa@&twge @m@currently)

or at sepdtifell Qtalphered itHOASE e QkequeAn S )' ThmRRGtdbrSthekPH i8 gn&@l@tood to
rther devel opnment of the disease or condition.

: f

‘“d”de%ﬁhﬁﬁﬁr%%”w?%unrophlIs present in the |lungs can be
determ ned by, for exanple, bronchoal veol ar | avage.
Prophyl atic and therapeutic nethods to reduce stroke
damage 101661 Inhibitors of sol ubl e epoxide hydrol ase

Compoydstidi Tn hitdting $ehddaifposide Bddidlasesonj uncti on with

i nhi bitors of sEH have been shown to reduce brain
[0174] dareideidd 1©Ithé hieBk® provided above, the present invention provides in another

aspect, compounds that can inhibit the activity of soluble epoxide hydrolases. In particular,

h

the present invention provides compounds having a formula selected from formula () above.

[0175] In one embodiment, compounds are those compounds described above as for the

recited uses.
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Based on these results, we expect that inhibitors of

sEH taken prior to an ischemc stroke will 35 WD
wWQe@7n0638525 PCT/ US2007/ 006412 reduce the ar erCDUS2007/006412
brain damage and will |ikely reduce the consequent

degree of inpairnment. The reduced area of damage
shoul d al so be associated with a faster recovery from
the effects of the stroke. [0167] Wile the
pat hophysi ol ogi es of different subtypes of stroke
[0176] dn fohe embpdayerd SIEH: tngleitorh tf@l‘ treaiingdyyp erteRstasy CPIHBg]il blood pressure
roke di ffer m i h S
have an 1%5 o a gee ned é’ (%fgescs otﬁgr} gs ‘f\gnthg ?IK?%PéSIj;ed}éﬁ]ogﬁsm% L 8 t aég?&?ounds
have an Ib:ub bﬂs Loy ot' Resé.nNm ﬁ@ﬂfér%ﬁﬂ)oﬁlﬂﬂéﬁ Vel doinipouhiés Baud dn Iafsg ef 500
bl ood vessel ruptures, whereas in_ischemc str?
nM or le% dngaatige eméowa?egléﬁpe geraprewndsdeyegp ICeQide Vi 95iIspst &n
another én'ﬂ?o%iﬁ%%ntd Wﬁﬁ%@ﬁa\t% 1t g6k @g@ nf®f oflchd. oRthn¥aRs €l

by a clot. Ischemc strokes are divided into
embodiment.chb eempowndsdiage an IGsoei MM azlless. I anokher gniplodizgent, the
| and enbolic strokes, in which a
cmnpmn¥§g§§%8#%% Qﬁﬂ?@%ﬁ@#ﬁmun the body is carri ed t hrough
the blood stream and bl ocks a vessel there. But, in
bot h henorrhagi c stroke and ischenic stroke, the
ge is due to the death of brain cells. Based on
Aﬂ”h%*ﬁﬁggﬁegﬁﬁPﬁ observed in our studies, however, we
| d expect at |east sone reductlon in _brain damage
[0177] .Tr‘he:ﬁqmmwég opthegresspbinygation pambe piepaied by vorisDs mAthodS as
outlined BUABSMy B teACh A EpALG. APHRANADE Ao ardle LFRARS A ditions

risk ot stroke. Gven the results of the studies
illustratedrin ¢he fplloyinmechsmesee alsp appheabdnito hpse inhitiiteirs based on 4-
any one or nore of the
ammom%ﬂﬂp?}kéitd?ﬁe (th ?tvﬁg{é%%? y %e&yf actors: high bl ood
pressure, tobacco use, diabetes, carotid artery
di sease, peripheral artery disease atria
fibrillation, transient _ischem c attacks (TIAs),
5bh@"e6r6%%“@%?8?&§F§e§ﬁ8ﬁfﬁépﬁﬁﬁﬁa?%ﬂoﬁ1ood cell counts and
sickle cell disease, high blood chol esterol, obesity,
[0178] a$ehsms 1 ilkstraes genesalimethodnihatiean ke wsed£yr prsparagiae At compounds
r r d
ot ink A s g R o GRS o A i
While therscheanhe s mbdided for the synthesisio ENt(ebenzeplpaferidimattyl)-N- (adamant-
R TREBE 81 RGP iAok SRSy s BELIAEL AN v o
syntheti@Betarvcyclil aundlaabould ebaatse@ it6pPlacd 6f 4<am18<ﬁpiperidine and that other
substitu a}lgsm(')tgli r%‘ i}l ozpo he!ek%' t has an increasingly
Tar ger Pt ent 5' é?’ AR HS?ed in the next
section, the adn1n|strat|on of EETs in conbination
with one or nore sEH inhibitors can be beneficial in
further reducing the brain damage. One can expect
beneficial effects fromsgEH wth or without EETs in a
variety of diseases which lead to
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i schem a reperfusion injury such as heart attacks.

[0169] In sone uses and nethods, the sEH inhibitors
wa@pa;7/1eg52% onal |y, EETs, are adm nistered to pRCHURR07/006412

who use tobacco, have carotid artery di sease, have

peri pheral artery disease, have atrial fibrillation,

have had one or nore transient ischem c attacks

(TIAs), have a blood disorder such as a high red

bl ood cell count or sickle cell disease, have high

Yheow B ywihes3ETN-(6bosoptvipglind7ylod6Aedamant-1-ylureas.

chol esterol, are obese, use alcohol in excess of one

dri nk aggﬁy [Ezémmoﬁanme t wo lnksmam«—gzéﬁﬁxa man,

use ceg ve a fam |l y oo Stk have had

a previous stroke or heart attack and do not have

hi gh bl ogd hressure or di abgt or are 60, 70.-~0r 80

years of—age—er— Rt @%@%%ﬁt ‘Rave- ﬂteﬁ@gn or

di abetes. [0170] 6t~ d¥ sSol vi ng agents, sﬁqﬁ as

ti ssue pl asm nogen actii vator (tPA)gx hay een shown

to reduce the extent of danmge fronw chem ¢ r®bd Okes

if adm nistered int 0 riaﬁh after ﬁ?stroke
tPA, for exanple, is E¥ the FDA for“ﬂse in

the first three hours affefs.s.a §troke at_fedas
some of the brain dans ' ok th

I nst aneo! M/Lp'i‘j"t“““" Er od p’tcﬁpjmrre or
aft N of ti e : the strok
It is therefore believed tf gga 8t sEH
i nhi Fto tional Iy tp BE: in al'so reduce
br ai g f adm md ithinl6 hours after a

troke has occurred, nore preferably wthinb5, 4, 3,
or 2 hours after a stroke has occurred, with each
[0179] shedhoyen reSdiearet bri-aminppiperrinedpyaylably fomrakdgeh Slhemical Co.,
Mllwauk%g eﬁ/l%ﬁgmpg%féﬁ% r@@éﬁibm&&‘ @vdlﬁ%nk%altdgﬁ & at r&l}}h qe&rﬁ%rﬁtd?é fo
istere hours or less of even 1 hour ess
provide iafermediate(ist BOKeprotestinnxil thezupetiding ectmgen orovifies ipreanadiate

carbama{a%a@gﬁﬁgg?c{sns&;ti)lﬁnt}hagrdl g‘P@ c%hateg%‘k@\; %s 1 té?r%ﬁldlgpe (rirlli"*(e
Deprotecittomoifehe pirehiddet()rand atercits \arth atsynab‘lalallgylatmge)nanylatmg agent
prov1dcsgﬁ?$ ncioltea%%ruggsn C%ubsﬁ U%OPoc{ff a(a mgﬂ% a1 aa}lage wﬂh for example, a

ragnosi's p
substitutpd Oﬁﬂﬂhﬂbeﬁtute[m%ﬁ}/l socynase dﬂ&@ﬁloamj/l mebjmdﬁ: (etheysBhbxyl

. i nhi bi tors, .a T m ni st er ed

isoeyanagh, g A e ARt st s ECRS briiden At itip e

inventiomho: use tobacco, have carotid artery di sease, have
peri pheral artery disease, have atrial fibrillation,

[0180] hﬁl’(@fﬂ@@nﬁ’@ @x:ﬁﬁ%e?@k%r&%@@& t@pfusir%hﬁmrﬁ/eﬁﬁ 61@&K§are not intended
As), have a di sorder such as a high red bl ood

to limit %4 gspetfishe wveriakisset Eirth ahoyeas én theeplansitghowl ood

chol esterol, are obese, use al cohol in excess of one

drink a day if a woman or two drinks a day if a man,

use cocai ne, have a famly history

EXAMPLES

[0181] All melting points were determined with a Thomas-Hoover apparatus (A.H. Thomas
Co.) and are uncorrected. Compounds with no melting point values exist in the solid state as
etther foams or glassy solids. Mass spectra were measured by LC-MS (Waters 2790). 'H-
NMR spectra were recorded on QE-300 spectrometer, using tetramethylsilane as an internal

standard. Signal multiplicities are represented as singlet (s), doublet (d), double doublet (dd),
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of stroke, have had a previous stroke or heart attack

and do not have high bl ood pressure or diabetes, or
war®780525¥0, or 80 years of age or nore and doPe€DUSIvaVEN6412

hypertensi on or diabetes. [0172] The conditions of

t herapeautic adm nistration for all of these

i ndications are as described above. Conbi nation

Therapy [0173] As noted above, the conpounds of the

present invention will, in sone instances, be wused in

triplet (t); gririteida), apinigt (Ruisth arulipier @pe braad (hgehroadisingieti(hig), broad

o AP BERNG5  mSebE o0, SR ZRRT 081 000

and quanpaof doddpsr(dd)orS trttkettbanetheds mardgectnhddefpampréssetatwe c‘gnpounds
Turner, N et al. Prog. Drug Res. (1998) 51: 33-94;

[0182] Hethd adrevigtiodsikbe irethe@bmples BB)w Bdve theFolld\Bing m&mhing: melting
onzo,

pine OR8PS S L RS b P i
the MS ﬁlﬁ@HbQ[]ﬁfrHt]J% ﬁﬁn&emma&m?@m&ﬂﬁgﬁ% Wint (B rl?ell\r/lgtﬂﬁﬂﬁ{(ﬁM),
.. din OoCri naQ ab
tetrahyd(Ofg@g)(Tb&) tentgmy wtoxwﬁmb@em&fa@bmomsg@awlf%(liﬂsm),
poasio 1 5Bk 4 i RS (o P itk Su el
dlmethYEﬁlf@élﬁﬁ ﬁEl\/b‘Tg(y) Arhyl K,Et)aﬁbyh a@matesﬁﬂtomn mgfhag H)

dichlorofifan Rt CLIDOMP gre S e Cpoditidion GUSTN (17 R
[0183] )Fower Cas% faﬁfég{l af%.&é'grg]é)xnilzgﬁex}?grlp%gs begng reI‘er ttoF\)theet

correspoatlirg] intermBiiatestin Skfh@ine (l 1986G). CBmPEbadAQIMbans tueradso wded as

provided s BT SRt P a5 i RETaHES Bolh st rat ) on of a

si ngl e pharnmaceuti cal dosage formul ati on which

contai ns a conmpound havi ng the general structure of

formul.a 1 and one or nore additional active agents,
Exampled wel| as adnministration of a conpound of forrmula 1

and each active agent in its own separate
[0184] phaﬁmmmpmehdaie (ddSZég 2 @romorodl Wamdxsﬁdvecbbtﬂnpieae (30 mL). To this

was addgcggg gc?eh %@L I? é‘)ﬁ g’ﬁa nd o) g rﬁle reac \(/)g A pe%é\glé}ﬁnﬂwgn -Stark trap

and a condénser hd &as ﬁéﬂtﬁdetl Iﬂnﬁhﬁdﬁﬁ@ hlnbélﬁﬁkzﬂﬁfbsplﬁhra béhitegen.ahphés point,

er beta bl ock centrally acti e
when nq G WA o IS RPB 1A BrE: Rt e R hBPG,
anhydrid QRO D 1 208AIoS) was Aded ViDSH HgRlovEF €@ kBAStes. Thc reaction was
sodi uni pot assi um ATPase i nhi bitors, endé%he

allowed ie /@B JP TARB {FRPETatuER Q¥ FHhT #nd- BRetiE @ageﬁieﬂgfl%‘ 12 hrs. The

solvent ARG ORI iR VWEES Aitihe 38R A} ol Wa8 ire6A vhen KHSO4(aq) (1 M 21.2
adm ni stered to the human subject together in a SIﬂ%@S
agqueous

mL). Thiy ¥ps Hsetor donpryast Vater (23 aesadded e e retctioFat

suspens% WA, L8 Q\tlﬂfl‘&"@t}}%’etﬁg@ﬁ 180 4199 ThB wRRAL SV R tAbn basified to
osaaf formul ati ons.

pH = 10 with KOH (s) and was extracted with dichloromethane (3 x 100 mL). The organic

layer was dried over MgSO4 and evaporated to give 4.76 g of a yellow oil. To this oil (1.0 g)
was added THF (25 mL). This was stirred for 5 minutes until the oil was completely
dissolved. 1-Adamantylisocyanate (0.886 mg, 5.0 mmol, 1eq) was added and the reaction
stirred overnight under an atmosphere of nitrogen. The solvent was removed and the residue
was chromatographed on silica with 1:1 ethylacetatethexanes. The major fraction was
collected (TLC rf = 0.8 1:1 hexane:EtOAc) and the solvent removed. The resultant residue

was treated with a solution of HCI in methanol (35 mL, 4M). This was stirred for 12 hours.
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Where separate dosage fornul ati ons are used, a
conpound of formula | and one or nore additiona
wa@earaessayient s can be admi ni stered at essenti aPCTUS1087/006412

same time (i.e., concurrently), or at separately
staggered tines (i.e., sequentially). Conbination
therapy is understood to include all these reginens.
Compounds for Inhibiting Sol ubl e Epoxi de Hydrol ases:
[01741 In addition to the nethods provided above, the

The solvpniegeareriaved he gow the pradues after dnybtgas80° 9ot yacuum, as a white

ou nhi bit the activity of sol uble

_pOWder @0@;} zgh/yﬁr gf%\‘éeggml In particular, the present

i nvention prOV|d%naﬁgpp%Hnds haV|ng a fornul a sel ected

f r omufar (15 Wit 101751 | g 3
conpounds Phese—eeﬁﬁeuﬁés degggigeqjgb ve RS for
the rec é‘& used’ 38 WD 2007/ 1065 RCT/S2007/ 006412
[0176] In one elQSrHEHE>"8€H i nhibitors for treating

hypertension or high blood pressure have an 1C50 in a

. defi than,50, M . % :
N'@’Pe'”é‘ﬁfs—"'ﬁflﬂ-@ﬁ? B bR HALD < RAVE 4R 3O 1 M or
| n_anot her enbodi nent, the congounds have an

l e
[0185] | (I:B@OW%@@W 45)° BB PH) oo M O BnBsa ek Ho@Phg-61-3.52
m, 1H),CRPOGMAS(h ansl-Co@oqh, 29, A ar J@&y-m,| NH@ANGOLET 40 (br
( & enbodi rrém@ﬁ(;n @tﬂr?e corrpoungs hgl\?e an ICSO&)Zf 100 )ﬁM or ¢
m, 8H). | ess. In another enbodi nent, the conpounds have an
| C50 of 50 nMor less. In another enbodi nent, the
conpounds have an 1C50 of 1 nMor |ess. Methods of
Preparation [0177] The compounds of the present
i nvention can Deteprlépar.etbedsy a vari ety of methods as

OU N ner & PF PHhe scheng J" wO It should be
noted tlhatnd he ;synt heti c condi t4-eqy gl&
H

the foll ow Nng SEhefARa8liQcyalas 0 appl|cabItho

i nhi bi tors basedMen/HEt ami noi net hyl pi peri dine (those

with a CH2 spacer). Schene 1 - Introduction of a
N-((pipdnliS¥Qe)edthyd) -phatsted o DY ButddInidlo Aedhedee(1118) | ustrat es

general nethods that can be used for preparation of
[0186] CPRRKAGSNn a@f)ert R vermans yﬁ:m 8@%%9 Mﬁt(ﬁ‘éewé‘é)' 1:99 201 °C dec.

secondary macophor e or per i
'H NMRGIIOMERADHONE. TS (5 bt Jet foor THh -8y i) 5-ror, 11D, 3.20
(brd, s e -BEnp ?’b]%blﬁlei L Br £ yh? Mo LadRI@RLs, 151! 19688515 (br m,
one of 'ski in the art w under stand ‘t hat  a nunber
2H).  of commercially available or synthetic heterocyclic
at-nines could be used in place of 4-am nopi peri di-ne,
and t hat other

Example 2

General procedure for the alkylation of piperidiny) ureas: N-(I -ethylpiperidin-4-yl)-N '-
(adamant-1-yl) urea (R=Et, 1152)

+  Ci R
JeR Ve iy oS e
N7 N . NN

{0187] The appropriate piperdinyl urea (0.319 mmol) was combined with the appropriate
alkyl or benzyl bromide (X=Br) (0.382 mmol) and K,CO3 (132 mg, 0.96 mmol) in DMF (3.0

mL). The reaction was heated at 50°C for 12 hours. At this point, the reaction was cooled to
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substituents other than benzoyl could al so be
enpl oyed. 39 WD 2007/ 106525 PCT/ US2007/ 006412 Schene
wa00gmskesi s of N (I -benzoyl pi peridi n-4-yl) - MNF/US2007/006412

(adamant- 1 -yl)ureas. ~NH + H Toiuvk. Dm | NH I t

f)-wihyd itlc NO H/N-'1~/1'" | 1 Ph~~N 2) KHSOr

H=N'~jI v LLL ii I-Ad um Yl inc_vaiumHCYMOH J NH

O2HOHIV H R\ nWw }CO ,RC(OOHEDCI R DVAP

p NDAJI|. A HOR- EI, Pr, Blt. BZ NR ~r--7TH
room temgpgeyre prdihe/solvent wap Fq:r@)\f:@d(m N.?QJF@ =) he rggidugyvas partitippe

between/ ]Z*)dIM and‘ équ%c[)ud Nbﬁd@k@at@ Qld"th'é' Aﬂlcy l‘éi'eyr%ﬁg\}eﬁ andUriePwith

shown 1 n
Na,SOq4 ﬂlmﬁolh‘cqﬂt piag pmmateé@ad Itbaﬁatteéldnc shaiomaﬁrpgreph@mmba& gel using

ammomggaturated methanol /DCM as the eluent (5:100). Yield =42%. Mp.: 203-213 °C
dec. 'HNMR (300 MHz, CDCls): 4.15 — 4.05 (br, 2H), 3.63 — 3.47 (m, 1H), 2.91-2.81 (brm,
2H), 2.39 (q, J = 7.18 Hz, 2H), 2.13 — 1.88 (br m, 13H), 1.66 (br, 6H), 1.40 (qd, J = 8.3,
3.3Hz, 2H), 1.07 (t, /= 7.19 Hz, 3H).

Example 3

N-(1-n-propylpiperidin-4-yl)-N’-(adamant-1-yl) urea (1155)

[0188] Yield = 60%. Mp.: 195-200 °C dec. 'H (300 MHz, CDCl3): 4.10 — 4.00 (br, 2H),
3.60 — 3.45 (m, 1H), 2.90 — 2.78 (m, 2H), 2.32 — 2.22 (m, 2H), 2.10 — 1.70 (m, 13H), 1.70 —
1.57 (br, 6H), 1.56 — 1.30 (m, 4H), 0.88 (t, J = 7.4 Hz, 3H).

Example 4

@Ni O/\/\

N
H o H
N-(1-n-butylpiperidin-4-yl)-N’-(adamant-1-yl) urea (1160)

[0189] Yield = 53%. Mp.: 195-200 °C dec. 'H (300 MHz, CDCls): 4.05 —3.95 (br, 2H),
3.51 —3.45 (m, 1H), 2.90 — 2.80 (m, 2H), 2.35 — 2.25 (m, 2H), 2.10 — 1.60 (br m, 19H), 1.50
—1.25 (m, 6H), 0.89 (t, J = 7.2 Hz, 3H).

Example 5

N-(1-benzylpiperidin-4-yl)-N"-(adamant-1-yl) urea (1158)
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M | waukee, W sconsin, USA) is conbined with
benzal dehyde at roomtenperature to provide
WO ndognmesas ate (i). BOC protection of the pi perPdi/ng2007/006412
nitrogen provides internediate carbamate (ii).
Reaction of (ii) with a suitable isocyanate provides
intermediate (iii). Deprotection of the piperidine
(iv) and reaction with a suitable al kylating or
acyl ating agent provides the target conpounds.
[0190] Slibkit+ #6%. Vpofl 7addA8aL YH (360 HAACBAM)t h35F-0F-20 (m, SH), 4.00 -
ub bst p
.04 o, AT o 5 B0 PUCTiE) e e iStine 2 b AP 2B hgn g me 19
1.35 (qd,ize0yaBda Hz, 20 avail able from Al drich Chem cal Co.)
provi des ot her conmpounds of the invention. [0180] The
follow ng exanples are provided to illustrate the
invention and are not intended to limt any aspect of
Ekanml%ge invention as set forth above or in the clains
| ow. EXAMPLES [0181] Al nelting points were
determned with a Th i?over apparatus (A H Thonas
Co.) and are uncorr unds with no nelting
poi nt values exist in the Solidvstate as either foans
or glassy solids. Mass spectra were neasured by LC M5

N-((1 etliy%}y@ﬁ&znzzgﬁz)tethylﬁi\f YRR ReCL- gguw @1sg¢corded on QE-300

ectroneter, using.tetranet yIS|Iane as an interna

[0191] Si'i%&f’arsﬁ(s ”"’l' "ﬁlt‘*gpé Ly ﬁzréﬁ't‘?;(%eﬂltzg(it 95=54Hz

Iet dou oubl et
1H), 4.020g71 E&GSQS(@-C?/QJBEBOZHQLOBQ&? 2 8‘3 (bpiet2Ht 2.38daaf T4 Hz, 2H),
_ ) ui p - agl - b =

210 160 s 4 A5, ST ok B 1EDEL 37 by~ PRATS SR a1 08%.,
72Hz, JHy. t), broad multiplet (br m, doublet of doublet of

doubl ets (ddd) and quartet of doublets (qd).

Synt hetic nmethods are described for representative

conmpounds. [0182] The abbreviations used in the
Exampleyanpl es bel ow have the follow ng neaning: nelting
’___JLﬁﬁlnt (M), mass spectroscopy (Ms), thin | ayer

chr omat ogr aphy (TLC) & parent peak in the M5 plus

H+ ([MtH] +), mnute gram (kg), mlligram

(mg), nanonol ar (nM, ﬂbtW refuran (THF), tertiary

but oxy carbonyl (BOC), potassiumsulfate (K HS04),

N—((J-n-ﬁﬂip@%pmzh%df%% -VK@amamgnepinem(siiat e (MySHH),
hydrogen chloride (HCl), dinethyl sul foxide (DVSO,

[0192] eﬂardl =(4eR)., '1e{dny Nﬁ{l@t@b@13§ H, @\@Q#@Q h&n@i{%(d\@@tﬁr , 1H), 3.08 —

| or onet hane ar ea

2.94 (m, c”éﬂcérﬁzra%l Péhmy 2\%@)2 19 0118% (b v\e?rZPBaééGKaq’ o6 | RS Hz, 2H),

0.89 (t, MUAR] LSz the exanpl es below refer to the
corresponding internediates in Scheme 1 above.

Conpounds nunbers are al so used as

Example 8
Pan
N-((1-n-butylpiperidin-4-yl)methyl)-N’-(adamant-1-yljurea (1161)

[0193] Yield = 43%. 'H (300 MHz, CDCl3): 4.30 (br, 1H), 4.12 (br, 1H), 3.05 (t, J = 6.2 .
Hz, 2H), 2.98-2.88 (m, 2H), 2.34 — 2.26 (m, 2H), 2.10 — 1.2 (br m, 26H), 0.09 (t, J = 7.2 Hz,
3H).
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provided in the Schenmes as well as in the Tabl es
bel ow. Exanple | [0184] 4- Am nopi peridine (2.125 g,
wQ@2002/106%2% ) was di ssolved in toluene (50 nL). HOT/UB1087/006412
was added benzal dehyde (2.16 nmi, 21.2 mmol). The
reaction fitted with a Dean-Stark trap and a
condenser and was refluxed for 4 hours under an
at nrosphere of nitrogen. At this point, when no
addi ti onal water was seen to form the reaction was
cooled to 0 C and BOC anhydride (4.63g, 21.2 nmol)
was added via syringe over 10 m nutes. The reaction
Exampleshs allowed to warmto roomtenperature over 1 hr and
was stirred for an additional 12 hrs. The solvent was

renmoved i n vacuo agﬁg;Qﬁ%;esulting oil was treated

wth KHSO4(aq) (1 m iS was stirred for

1.5 hours. Water (25 nﬂ) Wa to the reaction and

t he agueous suspension was washed wi th diethyl ether
N-((1-beiFhpip@Qdirmtd-y) MathyPelV efadnsget-1wikireh@11Basi fied to pH

= 10 with KOH (s) and was extracted with
[0194] dfieldl-onenetMpnd 623 67 “COJHNGPO MHe, ODgA)t €.351-a%20 (masH), 4.37

Cort, 7= i P14 19 LS M EPHET (i el 2 so orm.

2H), 2.10)1.40Tdbk $n, V0SSt 27 (gdl S=011.5, BisrHt,@snHunti | the oil was
conpletely dissolved. 1-Adamantylisocyanate (0.886
ng, 5.0 mol, | eq) was added and the reaction
stirred overnight under an atnosphere of nitrogen. The

Exanmnéﬁbxent was renoved and the resi due was

mat ogr aphed on silica with 1:1
et hyl.acet at g: hexanes.,. The. ymj or fracti on was
General Brattdiiedd” (A Lo1AHE G PPEFAPe, ane: £t OAG) and t he
sol vent renpved. The resultant _residue was treated
N-(I-ace@iét”ﬁeﬁd%f’w)rfé{ﬁ(ftﬂw'i%r-]rw weehdP (35 ni, 4M. This
was stirred for 12 heurs. 41 WO 2007/ 106525
PCT/ US2007/ 006412 The_sol ven ﬁ@s renoved to give the

product, after dryin g@o uflder vacuum as a white
powder (1.123 g, 73% yrelld pverall). : benzal dehyde,
toluene - H2N 2: BOC anhydride S~I- O1/~-NH O JI,~l 2

[0195] *N!;ﬂ‘ém@eﬁg:éh pigddinyl dreal G ASRMRNUN arl SRRYFDALE Barkbokilidacid (or
ester-acid) (7.92 mmol), DMAP (0.805 g, 6.6 mmol) and TEA (5.0 mL, 36 mmotl) were all
combined in dichloromethane at 0°C. The reaction was allowed to stir for 10 minutes. At this
point, EDCI (1.38 g, 7.26 mmol) was added and the reaction was allowed to warm to rt over
2 hours. After reaching room temperature, the reaction was allowed to stir for 18 hrs. The
reaction was then washed with KoCO3(aq) (1M, 3 x 50 mL) followed by HClaq) (1M, 3 x 50
mL). The organic layer was dried and evaporated to give a yellow oil. Recrystallization from
acetone or chromatography (SiO;) with 5% MeOH/DCM afforded the product. Yield = 75%.
Mp.: 205-206 °C. 'H (300 MHz, CDCls): 4.67 (br d, J= 6.9 Hz, 1H), 4.57 (br s, 1H), 4.44
(brd, J=13.1 Hz, 1H), 3.90 — 3.65 (m, 2H), 3.13 (br t, J=13.1 Hz, 1H), 2.74 (brt, /= 13.2
Hz, 1H), 2.20 — 1.50 (br m, 20H), 1.30 — 1.10 (m, 2H).

Example 10B

[0196] Alternative synthesis of N-(1-Acetylpiperidin-4-yl)-N'-(adamant-1-yl) urea (1153)
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N-(piperidin-4 yl)-N -(adamant-1 yl) urea
hydrochl oride (iv, 1175) [0185] 1H (300MHz, DMSO d6):
wW@206/10d45e5 2H) , 6. 22 (br, 6H urea NH + H20), 3PGWLUS2007/006412

3.52 (m 1H), 3.24 - 3.10 (m 2H), 2.95 - 2.80 (m

2H), 2.10 - 1.70 (br m 11H), 1.70 1.40 (br m 8H).

1: benzal dehyde, toluene H2N 2: BOC anhydride O ~NH 3:

H+ ~NIfilN C 4. 1-Adarnantyl isocyanate H H *-~| NH2

5: MeOH/ HCO N-((piperidin-4yl)nmethyl)-N -(adamant-1
Prepamlydn)QﬁJéeﬂCthpwhkgﬂfdem(a?MS) [0186] This was run as

per above with a yield of 95% WM. (free base):
[0197] 10fealfdt v@sdmarged WHIINVRO (13618-clytizvalebVBO) pigerkBnddarhoxaidide, 15.9

mole- eqlavaﬁﬁmg 5 Tgﬁ;?zand%_é)}om%?%%ﬂul F%én}& o? &, {\ﬁ{m@%)'_popzﬁﬁt%xylaﬁlaﬁunder

a nitro geﬁ REm63phed-) ThelredOtting. nll&u(rbwms co&lbbl to E@aDpiterndl, @Grd (1@ mole-
% ure for the alg t|o erldln%/ ur.eas:

equlvalelp\i_s e a@q‘q@q @‘ip MEE %‘f at,quc ?g@ fﬁ ma1 1}1 a@r%@mal

temperatﬁ%cﬁtless]tiﬁ@)&od() Ol N d i Ro s w aB¥bmpleté ABe Feadtibh bhiteitSwas stirred

The appropri ate pi perdi nyl urea (O. 319 | nnol ) was

while maipfaiiingan wtemal lnepBPEHi2Ar e TheRGIction a9BiPmMA Wat BRnered
until the Q%oﬁﬁa oﬁ%%em%énﬁ%a%%%lc@@gs 195 tHAn 90, ERVe t’]c_)'N-acetyl

reacti on was heated at 50C for
piperid- %Mmﬂe/nrocﬂuﬂt §typmaﬂv abewfet + dedoPwsh WhS presiitaied productings

collectedtzl%gF éﬁ@@ﬁ%ﬁd%og@%g@l? dIQ (4' %O\Ie%;se(ﬁﬂg&%ggi;ﬁetﬁﬂ%me

e sol'vent was renoved in vacuo. The Tesi
hydrochlpgidei Thorelid pt;emmegfns @@M mnatquevmght\m:@c‘-(@apmn wsigr a

. nic.
nitogen peg AR nfins Al SRSl PR S EP LR G bR o et e »
white soR8 15 D49Cdelde]; Mﬁl ng2- 1amwn|}a1\15\aR(mB§@D)Getm@lssl(mMH), 3.92-
s the el uent 85 100 Yield =

4.01 (bdgg—é) 3.08-Ri0R: ( %rg,)lH)Arzfgl -2 2/5(% 1@3,(2 1%@, 3H), 1.88-
1.93 (m, 31531453 .47 (AJTQH} Ms: 174 (3281 (br m

Preparation of N-(1-Acetylpiperidin-4-yl)-N'-(adamant-1-yl) urea

[0198] A reactor was charged with 1.00 mole-equivalents of N-acetyl piperid-4-yl amide,
0.87 mole-equivalents of 1-adamantyl amine, and 49.7 mole-equivalents of acetonitrile, and
the resulting mixture was heated to 75°C internal under a nitrogen atmosphere.
(Diacetoxyiodo)benzene (1.00 mole-equivalents) was charged portionwise in such a way that
the reaction mixture was maintained between 75 - 80°C internal. After the
(diacetoxyiodo)benzene was added, the reaction mixture was heated to 80°C internal. The
reaction contents was monitored until the amount of unreacted 1-adamantyl amine was less
than 5% relative to product N-(1-acetylpiperidin-4-y1)-N'-(adamant-1-yl) urea (typically
about 1 - 6 hours). After completion, the reaction mixture was cooled to 25°C internal, and
approximately 24 mole-equivalents of solvent was distilled out under vacuum while
maintaining internal temperature below 40°C. The reaction mixture was cooled with
agitation to 0 - 5°C internal and stirred for an additional 2 hours. The technical product was
collected by filtration and washed with acetonitrile. The crude product was dried to constant
weight in.a vacuum oven under a nitrogen bleed maintaining an internal temperature of

<50°C. The dried, crude product was slurried with water maintaining an internal temperature
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2H), 2.39 (q, J = 7.18 Hz, 2H), 2.13 -1.88 (br m

13H), 1.66 (br, 6H), 1.40 (qd, J = 8.3, 3.3Hz, 2H,
wa2@7/10¢525 J= 7.19 Hz, 3H). Exanple 3 0 NN H PCNMUSZDOTI006412

propyl pi peridin-4yl)-N -(adamant-1 yl) urea (1155)

[0188] Yield = 60% M.: 195-200 C dec. 'H (300 MHz,

CDC13): 4.10 - 4.00 (br, 2H), 3.60 - 3.45 (m 1H),

290-278(m 2H) , 232-2.22(rn 2H) 2.10 - 1.70

g 1.70 - 1.57 (br, 6 56 - 1.30 (m 4H),
of 20 % r%glt?qnal for 4 hpugs apd tth):oll ‘éltmuomz\ /Thecﬁltqqy:gke waF Washed

with heﬂ\largeé%lgﬁe?glégfée%eietﬁnghﬁheé gye/h ded (t@ggﬁ%%g VJElélllt)lnLé,r\ﬁ.@kllgB Sven
under a Mo ge@b@bﬁ)mamtam'ing a8 Jﬁsn(abtemp@kd)ture . HD°C 38 afiford pm,dudt asa
white sl 728t vicl g on -imanty apujng. 1 SURCM e 53 55-5.70

(bd, lH)7 521Hg, 1851 ozExaUg{ne 151)“3’\%5\[3% n, THh 3. 46 3.58 (m lH), 3.04-3.23

adamant -

% enzyl er| ISIJ 2)

(m, D3T85 75 o (hE: G601 b A8 T PUBI00 GBI, 05905, 61D, 1.13-
Y : ¢ CDC13): 7.35

123 (m,_ngj.,gooﬁ(%@7%%'}/?1{3,.%10%@_3%’%1\/@1{] H“(‘;%%, 3758 - 3,45 (m
IH), 3.43 (s, 2H), 2.80 - 2.72 (m 2H), 2.10 - 1.60
(br in, 194, 1.35 (qd, J= 7.9, 3.3 Hz, 2H). Exanple

Exampl% l'i' H

A8 Q’ﬁv
NN

H H
N-(1-propionylpiperidin-4-yl)-N’-(adamant-1-yDurea (1163)

{0199] Made by treating 1 eq of the piperidine with 1 eq of propanoyl chloride in pyridine (
[starting material] = 0.10 M) at 0°C for 12 hrs. After removal of the solvent, the product was
chromatographed on silica gel with 90:1 DCM: MeOH/NH; to give to target in 20% yield.
Mp.: 211-224 °C dec. 'H (300 MHz, CDCl;): 4.52 (br d, J=12.6 Hz, 1H), 4.40 — 4.00 (br,
2H), 3.90 - 3.70 (m, 2H), 3.10 (br t, /= 12.4 Hz, 1H), 2.75 (br t, J = 12.5 Hz, 1H), 2.34 (q, J
= 7.4 Hz, 2H), 2.10 - 1.60 (br m, 17H), 1.30 - 1.15 (m, 2H), 1.13 (t, J= 7.3 Hz, 3H).

Example 12

N-(1-butyrylpiperidin-4-yl)-N’-(adamant-1-yDurea (1157)

[0200] Synthesized as per 1163. Yield: 71%. Mp.: 148-188 °C dec. '"H NMR (300 MHz,
CDCl;): 4.52 (br d, J=13.3, 1H), 4.25 - 4.10 (br, 2H), 3.85 — 3.65 (br, 2H), 3.10 (brt, J =
11.5 Hz, 1H), 2.75 (br t, J = 11.3 Hz, 1H), 2.35 — 2.23 (m, 2H), 2.10 — 1.60 (br m, 19H), 1.30
—1.15 (m, 2H), 0.96 (t, J = 7.4 Hz, 3H).
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N-((1-ethyl piperidin-4-y)methyl)-N -(adamant-1 yl)urea
(1154) [01911 Yield = 50% Mp.: 143-151 C dec. 'H (300
wWORW71@BEA3): 4.28 (t, J= 5.4 Hz, 1H), 4.09 (BCT/US14P7/006412
3.05 (t, J=6.2 Hz, 2H), 2.98 - 2.89 (brm 2H), 2.38
(g, J= 7.4 Hz, 2H), 2.10- 1.60 (brm 19H), 1.52 -1.40
(br in, 1H, 1.27 (qd, J= 12.4, 3.7 Hz, 2H), 1.08 (t,
J= 7.2 Hz, 3H). Exanmple 7 0 HH~ N((1-n
propyl pi peridin-4y)methyl) N -(adamant-1 yl)urea
Example(13/22) 101921 Yiel d=40% 'H (300 MHZ, CDCI 3): 4.69 (t,
J= 5.8 Hz, 1H) 4.38 (br, 1H), 3.08 - 2.94 (m 4H),
2.42 - 2.32 (m 2H), 210- b5 (br in, 22H), 1.36
(gd, J = 11.8, 3.3 (t J= 7.4 Hz, 3H).
Exanple 8 HIIH N-( n pi p&ri di n-4
yI)msthyI) N - (adamant - 1 yl )urea (1161) [0193]

6l d=439% 3 0 (br, 1H),4.12
N-(J—ben(%vpzpfr m~‘§,y§|g" 8 d“ff’“”"é'cy?%‘lrg‘) 9&1%9 ( r2 98[_?2. 88 (in,

[0201] ¢ eIdJ= &3% (ley? @Wae)42‘h,6%93\8171ﬁég@( br 2% 958 5.00

4.50 (br B@Hk@@@i%@ﬂh&{) Exanpd .60 Gor, HH),H-D0 — 2.90 (br, 2H), 2.10 — 1.60 (br
él benzyl pi er| din-4 yl)nmethyl)-N -(adamant -1
m, 1”H)yll réa20((i>1119)2 01941 Yield = 48% Mp.: 162-167 C. 'H
(300 MHz, CDC13): 7.35 - 7.20 (m 5H), 4.37 (br t, J=
5.8 Hz, 1H), 4.17 (br, 1H), 3.48 (s, 2H), 2.99 (t, J=
6.2 Hz, 2H), 2.95 - 2.80 (br in, 2H), 2.10 - 1.40 (br
Examplen14 20H), 1.27 (qd, J = 11.9, 3.5 Hz, 2H). Exanple 10A
Ceneral procedure for the acyl ation of pi peri di nes:

N-(1-acetyl piperidin-4 yl)-N - adarrant 1 yl) urea
(1159 ey Scas

N-(I-(Pyridine-2-carbonyl)piperidin-4-yl)-N’-(adamant-1-yDurea (1201)

[0202] Yield = 70% via EDCI coupling (see 1153). 'H (300 MHz, CDCl;): 8.59 (brd, J=
5.0 Hz, 1H), 7.80 (td, /= 7.7, 1.7 Hz, 1H), 7.56 (brd, /= 7.6 Hz, 1H), 7.35 (ddd, /= 7.6, 4.8,
1.2 Hz, 1H), 4.70 — 4.50 (br m, 3H), 3.90 — 3.70 (m, 2H), 3.15 (br t, /= 12.5 Hz, 1H), 2.95 .
(brt,J=12.3 Hz, 1H), 2.10 — 1.60 (br m, 17H), 1.50 — 1.20 (br m, 2H).

: o
el N)U
@NAN/O !
H H
N-(1-(Pyridine-3-carbonyl)piperidin-4-yl)-N’-(adamant-1-ylDurea (1434)

[0203] Yield = 86% via EDCI coupling. 'H (300 MHz, CDCL): 8,67 (br d, J= 5.0 Hz,
¥1), 8.65 (br, 1H), 7.74 (br d, J = 8.0 Hz, 1H), 7.38 (dd, J = 7.9, 5.0 Hz, 1H), 4.67 - 4.23 (br
m, 3H), 3.94 — 3.70 (m, 1H), 3.70 — 3.55 (br, 1H), 3.20 — 2.90 (br m, 2H), 2.10 - 1.60 (br m,
17H), 1.50 — 1.20 (br m, 2H).
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00 -~-N NN HH. [01951 The desired piperidinyl

urea (6.6 mmol ) and an appropriate carboxylic acid (or
wegdeneaes d) (7.92 nmol ), DMVAP (0.805 g, 6.6 npPeDUY20amh6412

TEA (5.0 nL, 36 mmol) were all conbined in

di chl oronet hane at OC. The reaction was allowed to

stir for 10 mnutes. At this point, EDC (1.38 g,

7.26 nmol) was added and the reaction was allowed to

warmto rt over 2 hours. After reaching room

Example Ehperature, the reaction was allowed to stir for 18
hrs. The reaction was then washed wth K2C03(,,q) (I
M 3 x 50 inL) foll owed by HCI¢aq) (I M 3 x 50 rnL).

The organic Iayer fe aporated to give a
yellow oil. Recryst g%ﬁ M acetone or
chr omat ogr aphy (S|C2) W t SWbNbCH/DCM af f or ded the

N-(1 —(py%e—tf—caﬁyy 3(;))1?’8?”%’ 1!)—24.? g(a amarLEI?—Gyl)%r%H4%§Po

(02041 gkl 7% via phCepupting. Mp 141195 % (5,08 394&'11%55‘3"8 70 (m,
= b | z. _

2H), 726“¥m il-éjxﬂ)zx 60’2(b2Q J 1445231{& %Hgngrﬁgﬁ \./Ie é 32% ég);swgdr@ 1H), 3.90

3.70 (m, N;gaﬁ A7&blt ‘§/’IJpT b‘épufé% HHA 15 (Rt aula%ré?fﬂ 15)13.9 (g /= 12.0

Hz, 1H),01153) 604(%\/}013912 1. i@@%Zi?HE’QTé §%0ﬁ3ﬂ 006412
Preparation of f-Acetyl piperid- am de [0197] A
react or was charged with 1.00 nDIe equi val ent of

4- pi peri di necar boxam de, 15.9 nol e-equival ents of
ExamlT , and 1.23 nol e-equi val ents of N,
——~—JL$£gdiisopropyl)ethylanine under a nitrogen

at nosphere. The resulii ng_mxture was cooled to 20C

internal, and 1.10 g v Ients of acetic
anhydri de was added at™sic as to maintain an

internal tenperature of |ess th n 30C. After addition
was conplete, the reaction mxture was stirred while

N~((1-acg127 éﬂ%)éllzgz% eihyi)@\?“@dahﬁﬂp?fﬁ éc?gﬂfss 0C. The

I on co ents was nonitoré unti | he anount of

o205 ELGFESH, RABLILPCSREES s, M5 A0 0. b v

3.81 (d, { i34 Bz, yHRIBOLE (b4 dd 19 lhlourﬂsé HZIhe), m@ﬁ:(mutmma.s Hz, 1H),

292 e BEEPUTS A S S LV ST AR i, 120

0.99 (m, 2H).

Example 17

P

N\f(\

o}
N-((1-propanoylpiperidin-4-yl)methyl)-N'-(adamani-1-y)urea (1162)

[0206] Yield = 20% (via acid chloride). 'H (300 MHz, CDCly): 4.60 ( br d, /= 12.0 Hz,
1H), 3.85 (br d, J = 12.3 Hz, 1H), 3.20 — 2.80 (br , 3H), 2.52 (br t, J = 12.8 Hz, 1H), 2.33 (q,
J=7.5Hz, 2H), 2.4 - 1.4 (br m, 18H), 1.13 (t, J = 7.5 Hz, 3H), 1.15 = 1.05 (br m, 2H).

(note, sample contained water, therefore no urea N-H are seen).
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hydrochl ori de- The solid product was dried to constant
wei ght in a vacuum oven under a nitrogen bleed while
woradoitiedses ng an i nternal tenperature of <50C tPCHUSIOT006412
the product as a white solid in 94%vyield. ; .
172-174C. 'H NVR(CD3CD) b: 4.48-4.58 (bd, 1H), 3.92-11
4.01 (bd, I H, 3.08-3.22 (m 1H), 2.62-2.74 (m | H),
2.44-2.53 (m 1H), 2.12 (s, 3H), 1.88 1.93 (m 2H,
1.45-1.72 (m 2H); Ms: 171 [M+H] . Preparation of
N-(1-A cetyl piperidin-4 yl)-N -(adamant-1-yl) urea
[0198] A reactor was charged with 1.00
Exampled e- equi val ents of N-acetyl piperid-4-y] amde, 0.87
nol e- equi val ents of 1-adamantyl am ne, and 49.7
nol e- equi val ents of tonitrile, and the resulting
m xture was heat ed%' rnal under a nitrogen
at nosphere. (Di acet oxyl 0do) e (1.00
nmol e- equi val ents) was charged pbrtionwi se in such a
: way that the reaction m xture was nai ntai ned between
N-((1-buprylpipgeidin-dodhmeshyl) - N tedamars- 1 -pidirrge 1 B3)i odo) benzene
was added, the reaction m xture was heated to 80C
[0207] iYitkr-na5%. THe.: 118aeE0i°CrdecoNHgRA08 Mg, GDAlH 0.8 (it ¥ E 4.7 Hz,

1H), 4.61E &gﬁag&@g@{ 1H) £47 :ﬁfg g)éé?.‘gg'lgpé,y}= 96, 39, 5695 3.08 (m,

1H), 2.99\¢( 1=acet ynypim;rz' afi n24§~4)(h) AN); pAdgtyant 12.6194 IH)y 229 (t, J = 7.4

v, 200, P 1380 O R0 s LR, oot e dPR B g

approxi mately 24 nol e-equi val ents of solvent was

di stilled out under vacuum while maintaining internal

tenperature bel ow 40C. The reaction m xture was cool ed
Exampled®h agitation to O - 5Cinternal and stirred for an

additional 2 hours. The technical product was

collected by filtra nd mashed with acetonitrile.
The crude product g tant weight in.a
vacuum oven under a nitrogen W mai nt ai ni ng an
internal tenperature of 550C (*he dried, crude
uct S urri i ntal. 'ng an
N(1-bep e R R DY o %02637/% 6821)
PCT/ US2007/ 006412 of 20 ternal for 4 hours

[0208] Yigh TdpVec b BWMHZ ?l’%@lﬁ)oﬁ 45Th@314|(m, éﬁ)c‘h%‘\ﬁa@ (b, 1H)
450 — 4 m@%&eqmvw &H _heps e&emg@ego asnot dhPIAn, gtzrasospB@r(@r lmsrn 10—

const ant wel In a vacuum'oven under
15(brnh|18I’ngﬁOb1 le@bmaMit ai ning an internal tenper ature of
_<70C to afford product as a white solid in 72%yield
based on 1-adamantyl am ne. 'H NVR(DMSO- d6) S:
5.65-5.70 (bd, 1 H), 5.41 (s, 1 H, 4.02-4.10 (m 1
Examgli&jz 3.61-3.70, (m 1 H, 3.46:3.5 8 (in, 1 H),
3.04-3.23 (m 1H), 2.70-2.78 (m 1H), 1.98 (s, 3H,

1.84 (s, 6 1. 64- 2H), 1.59 (s, 6H), 1.13-
125%?11 1E)|) 100%?“ # 50 [

m’\@; : 320 [ MtH] +;
m p. 202-204C. Exanpl e 11" Nmfﬁ
O

N-((1-(pyridine-2-carbonyl)piperidin-4-yl)methyl)-N -(adamant-1-yl)urea (1207)

[0209]  Yield = 73%. 'H (300 MHz, CDCls): 8.59 (br d, J= 5.0 Hz, 1H), 7.79 (td, J = 7.7,
1.7 Hz, 1H), 7.56 (br d, J = 7.7.Hz, 1H), 7.33 (ddd, J = 7.6, 4.8, 1.2 Hz, 1H), 4.70 (br d, J =
12.7 Hz, 1H), 4.47 (br m, 1H), 4.20 (s, 1H), 3.88 (br d, 13.1 Hz, 1H), 3.20 — 2.90 (m, 3H),
2.77 (brt,J = 12.6 Hz, 1H), 2.10 — 1.50 (m, 18H), 1.15 — 1.05 (m, 2H).
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Q~N'v ~NNHHN(I propionylpiperidin-4 yl)

N -(adamant-1 yl)urea (1163) [0199] Made by treating 1
weeoosfliodske pi peridine with 1 eq of propanoyl cPCDUBZE7/006412

in pyridine ( [starting material] = 0.10 M at OC for
12 hrs. After renoval of the solvent, the product was
chromat ographed on silica gel with 90:1 DCM M OHTNH3
to give to target in 20%yield. WM.: 211-224 C dec.
"H (300 MHz, CDC13): 4.52 (br d, J= 12.6 Hz, 1H),
4.40-4.00 (br, 2 H, 3.90 - 3.70 (m 2H), 3.10 (br t,

J =12.4 Hz, 1 H), 2.75 (br t, J =12.5 Hz, 1 H), 2.34
Exampld2Zl J = 7.4 Hz, 2H), 2.10 - 1.60 (br m 17H), 1.30
-1.15 (m 2H), 1.13 (t, J= 7.3 Hz, .3H). Exanple 12 0
HHN(1-bit tyryl piperigdin-4 yl)-N -(adamant -1
-yl)urea (1157) [O i b as per 1163. Yield:
71% Mp.: 148-188 C de¢. "H 0 MHz, CDd 3):

4.52 (br d, J= 13.3, 1H), 4.25% 4.10 (br, 2H), 3.85 -
3.65 (br, 2H), 3.10 (brt, J= 11.5 Hz, 1H), 2.75 (br
N-((1-(pxridige=3icpr Borpd) pipeHjdin-A -3 Bnethpl)-N3-(edgmardy I -y Punag (1430)60
(br in, 19H, 1.30 - 1.15 (m 2H), 0.96 (t, J = 7.4
[0210] FPield3+ijuantiZativ®. 2GDE0008E25CPCTHUSHEAAA, Q06 41 1.Eaniile 8.64 (d,

7 =20 gy Riot | 5301 0r kil @y oty My 10k R mgp tor

1H), 4.78 Ha(Q0®r,Miz), 4@0C13 )4 (Br 14),3.70 33.620(br,5H), 321002.68 b5, 4H),

210- 1§85 sl o S5l 05 2070 T 6o (b m a7ty 18D -

1.20 (br m 2H). Exanple 14 -N-N VvN HH

Example 22

‘@nim“QY@
O

N-((1-(pyridine-4-carbonyl)piperidin-4-yl)methyl)-N’-(adamant-1-yurea (1435).

[0211] Yield = 77%. 8.70 — 8.66 (m, 2H), 7.28 ~ 7.25 (m, 2H), 4.77 — 4.58 (br, 2H), 4.44 —
4.36 (br, 1H), 3.60 (br d, J=13.5 Hz, 1H), 3.20 — 2.95 (m, 3H), 2.77 (br t, /= 12.5 Hz, 1H),
2.10—1.50 (m, 18H), 1.15 — 1.05 (m, 2H).

Example 23

|
O

é@ﬁﬁiuﬂm

4-[4-(3-Adamantan- 1-yl-ureido)-piperidin-1-yl] -4-oxo-butanoic acid methyl ester (1205).

- 10212]  Yield = 78%. Mp 169-175 °C dec. 'H (300 MHz, CDCls): 4.65 — 4.34 (br m, 3H),
3.90 — 3.67 (br m, 2H), 3.69 (s, 3H), 3.12 (br t, J = 13.2 Hz, 1H), 2.76 (br t, J=13.2 Hz, 1H),
2.71 - 2.54 (m, 4H), 2.20 — 1.5 (m, 17H), 1.30 — 1.10 (m, 2H).
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N- (1- (Pyridi ne-2-carbonyl ) pi peridin-4

yl)-N -(adamant-1 yl)urea (1201) [0202] Yield= 70% vi a
wED@r/1esepl i ng (see 1153). '"H (300 MHz, CDC13)PCBUSH07/006412

(br d, J= 5.0 Hz, I H), 7.80 (td, J =7.7, 1.7 Hz, 1

H, 7.56 (br d, J = 7.6 Hz, 1 H, 7.35 (ddd, J = 7.6,
4.8, 1.2 Hz, 1 H, 4.70 - 4.50 (br m 3H), 3.90 -
3.70 (m 2H), 3.15 (br t, J = 12.5 Hz, | H), 2.95 (br
t, J =12.3 Hz, 1H), 2.10 - 1.60 (br m 17H), 1.50 -

Examplé290 (br m 2H). 0 NN IVik HH N (I
-(Pyridine-3-carbonyl)piperidin-4 yl)-N -(adamant -1
yl )urea (1434) [0203] Yield 8699 vi a EDCl coupl i ng.
"H (300 MHz, CDC13 m@wgorlz 1 H), 8.65
(brIH),774(b WINSVB.0 Hz, 1H), 7.38 (dd, J =
7.9, 50Hz,| ,467-423(br m 3H), 3.94 -

5-[4-(3- Eda?%;b(téﬂ 1y}, g}éld% ég, g?ﬁ ?@1](§i9m-pe§9a%l% a%% 15831%'g95t&b('1206)
i Kl 0 GRS FETASRET IO AT A5, 10

—3.67 (bY'rﬂ zlm), Méqmﬁ); 3.09l byt o= (14339), 102040 (M gle- B.8HA 1H), 2.45
g -199 C._'H (300 M1z, CDO 3):

231 (o G20 S 19 T S 0 (o 0 14k

1H), 4.40 (d, J= 7.6 Hz, 1H), 4.31 (s, IH), 3.90 -

3.70 (m 1 H), 3.57 (br d, J=14.0 Hz, IH, 3.13 (br

t, J=12.3 Hz, | H), 2.95 (br t, J= 12.0 Hz, 1H),
Exampl®230 - 1.60 (br m 17H), 1.37 (m IH), 1.21 (m 1H).

Exanple 16 ONN HNr O N-((l acetyl pi peridin-4

yI)rrethyI) N - (adamant - yI)ureg 11156) [02051 Yield =
55% 'H (300 MHz, CDC13) 5. 10 .50 (br, 2H), 4.60

(d, J= 13.3 Hz, 1@1@1

2-[4-(3-Adamantan-1-yl-ureido)-piperidine-1-carbonyl] -benzoic acid methyl ester (1202)

[0214] Yield=63%. 'H (300 MHz, CDC};):8.03 (d, J= 7.9 Hz, 1H), 7.58 (t, J= 7.7 Hz,
1H), 7.46 (t, J= 7.7 Hz, 1H), 7.25 (d, J = 7.7 Hz, 1H), 5.00 — 4.62 (br, 2H), 4.55 (br d, J =
13.0 Hz, 1H), 3.87 (s, 3H), 3.85 — 3.72 (br m, 1H), 3.13 (br d, J = 13.1 Hz, 1H), 3.11 — 2.94
(m, 2H), 2.10 — 1.10 (m, 19H).

Example 26

3-[4-(3-Adamantan-]-yl-ureido)-piperidine-1-carbonyl]-benzoic acid methyl ester (1203)

[0215] Yield=61%. 'H (300 MHz, CDCL): 8.10 (dd, J= 7.6, 1.4 Hz, 1H), 8.04 (d, /= 1.4
Hz, 1H), 7.58 (dd, J = 7.6, 1.4 Hz, 1H), 7.50 (t, J = 7.6 Ha, 1H), 4.7 — 4.4 (br, 3H), 3.93 (s,
3H), 3.90 — 3.81 (br, 1H), 3.70 — 3.55 (br, 1H), 3.20 —~ 3.90 (br m, 2H), 2.15 — 1.60 (br m,
17H), 1.50 — 1.10 (br m, 2H).
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3.81 (d, J =13.4 Hz, 1 H, 3.15 (br dd, J = 13.7, 4.4
Hz, I H, 3.03 (br t, J =12.6 Hz, 1 H, 2.92 (br dd,
Wdzom/l(ﬂﬁs@s 4.5 Hz, 1 H), 2.53 (br t, J = 12.9 P&T/U200{)/006412
2.4 - (rm21H),1.20-09( 2H) . Exanpl e
17 H HQ\I O N-((1 propanoyl pi peri din-
yl)methyl)-N -(adamant-1 yl)urea (1162 ) 102061 Yield =
20% (vi a ac:ld chloride). "H (300 MHz, CDC 3): 4.60 (br
d,‘J-lZOHz,lH),385(brd J:12.3Hz,1H),
Exampleg2p0 - 2.80 (br , 3 2.52 (br t, J =12.8 Hz, 1 H),
2.33 (q, J:75Hz 2H) 24-14(brin, 18H),
1.13 (t, J = 7.5 Hz, 3H) - 1.05 (br in, 2H).
(note, sanple cont ernefore no urea N-H
are seen). 49 V\D 7WS2007/ 006412

Exanple 18 0 HHO N (1 butyry pi peridin-4
t hyl) t-1y 1120 07] Yield =
o8- i f-yiwez%%gp@e%gwe— %gaalf%hquozés%éy d i 70
J
[0216] 4Y1&17d T§0%| Ml))23?s ?Qg) Gor fﬁﬁog)-MtIz @Dflés) $0|8|)(d B= f&DHZ 2H),
7.43 (d, .% %85@2162}1%'2!)67 438 ((ahn éﬁ)1«$4§ (HZI-DIH; 34 (% 3915 3. 98»83474 (m,

1H), 3.6%4 3.35br np 11D, ), 1205ﬁ3@ﬂ(b20H)2H);|_2 261 qo ﬁgr(x,,ﬂﬂ@H)l 50-1 10
(brm, 2 )[596 (t, J= 7.4 Hz, 3H). Exanple 19 HH O N ((]
enzoyl pi peridin-4 yl)nethyl)-N -(adamant-1 yl)urea
(1121) [0208] Yield = 45% 'H (300 MHz, CDCl 3): 7.45 -
7.34 (m 5H), 4.80 - 4.60 (br, | H, 4.50 - 4.40 (br,

I , 4.30 - 4.05 (br, I H, 3.80 - 3.60 (br, I H),
E’m—m!l?,.lgbo - 2.60 (br, 4H), 2.10 - 1.5 (br m 18H), 1.30 -
1.0 (br, 2H). Exanple 2%1

Og o
4-{4-[(3-Adamantan-1-yl-ureido)-methyl]-piperidin-1-yl}-4-oxo-butanoic acid methyl ester
(1208)

[0217] Yield = 72%. 'H (300 MHz, CDCl): 4.70 — 4.10 (br, 2H), 4.58 (d, /= 12.4 Hz,
1H), 3.89 (d, J = 12.5 Hz, 1H), 3.69 (s, 3H), 3.15 (br dd, J= 13.7, 4.4 Hz, 1H), 3.03 (brt, J =
12.6 Hz, 1H), 2.92 (br dd, J = 13.0, 4.5 Hz, 1H), ), 2.64 (s, 4H), 2.53 (br t, J = 12.9 Hz, 1H),
2.10 — 1.50 (br m, 18H), 1.15 — 1.00 (m, 2H).

Example 29

5-{4-[(3-Adamantan-1-yl-ureido)-methyl] -piperidin-1-yl}-5-oxo-pentanoic acid methyl ester
(1212)

[0218] Yield =42%. 'H (300 MHz, CDCl5): 4.70 — 4.10 (br m, 2H), 4.58 (d, J = 12.4 Hz,
1H), 3.89 (d, J = 12.5 Hz, 1H), 3.66 (s, 3H), 3.15 (br dd, J=13.7, 4.4 Hz, 1H), 3.03 (brt, J =
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"'NN~ O
N-((1-(pyridine-2-carbonyl)piperidin.-4-yl)nmethyl)-N -
w@ awarreases 1 yl )urea (1207) 102091 Yi el d==73% PEI/(SDO7/006412
MHz, CDC13): 8.59 (br d, J= 5.0 Hz, 1H), 7.79 (td, J=
7.7, 1.7 Hz, 1 H, 7.56 (br d, J=7.7.Hz, | H), 7.33
(ddd, J= 7.6, 4.8, 1.2 Hz, IH), 4.70 (br d, J= 12.7
Hz, | H, 4.47 (br m | H, 4.20 (s, | H), 3.88 (br d,
13.1 Hz, i H, 3.20 - 2.90 (m 3H), 2.77 (br t, J =
12.6 Hz, 12)52.62 (bt ddsl/, = £3.004.5 Hz, 301)( Im2-306y 1, A= 18.9-H2, §8),(@39 (m, 4H),
_ 0 7/ 5 /U82007/006412 Exanmpl e 21 X
210 1% ]% %%%KI%O% h@??% yr|d| ne- 3- car bonyl ) pi peri di n-4
yl)methyl)-N - (adamant-1 yl )urea (1436) [0210] Yield =
quantitative. 'H (300 MHz, CDC13): 8.65 (dd, J= 4.9,
1.6 Hz, 1H), 8.64 (d, J=2.0 Hz, | H, 7.74 (dt, 7.8,
Example3® ; | H), 737(dd J=7.9, 4.9 Hz, | H, 5.00
~4.90 (br, | , 4.78 - 460(br | H), 4.60 - 4.44
(brL,S?Q-W H, 3.21 - 2.68 (br m
4H), 2.10 - 1.50 m“@ui)- 05 (m 2H).
Exanple 22 OO T
N-((1- (pyr|d| ne- 4- car bonyl ) pi ?n 4yl )methyl )-N -(a
damant - yI)urea (1435). 102111 Yield=77% 8.70 - 8.66
2-{4-[(3 Af[ggzzant% gg% ("fﬁldo)l W&Wyy@@vzf%g-]gc?arﬁg#ﬁg%srg%c: aciz_ig)lqje,thyl ester
@210y 3.20 - 2.95 (m 3H), 2.77 (br t, J=12.5 Hz, 1 H),
2.10 - 1.50 (in, 18H), 1.15 - 1.05 (in, 2H). Exanple
[0219] 2*131e1d\L 7@% H*fﬁo[ﬁrﬁcﬁiﬁyﬁﬁt@ftdlﬁdwml f), 7.57 (10, 7=7.5,1.2

peridin-1 J-4-0x0- but anoi ¢ acid neth ester

Hz, 1H), (71'?@6? J= 170@1122.LH¥L HHy 72676/ %5]?@9-1117)55@0%85 (g m3Hd), 4.74
(br d, J MEZ 5 1ED918) 4.76 8060 (i, Py, 087 [0, 380D3.35 (br d, J= 12.5 Hz, 1H), 3.20

—3.10 (m, 1H), 3.00 — 2.70 (m, 3H), ), 2.10 — 1.50 (br m, 18H), 1.20 — 0.95 (m, 2H).

Example 31

o
N
0 o}
3-{4-[(3-Adamantan-1-yl-ureido)-methyl]-piperidine-1-carbonyl}-benzoic acid methyl ester

(1209)

[0220] Yield = 67%. 'H (300 MHz, CDCls): 8.08 (d, J= 7.7 Hz, 1H), 8.04 (s, 1H), 7.58 (d,
J=7.7Hz, 1H), 7.49 (t, J = 7.6 Hz, 1H), 5.10 — 4.40 (br m, 3H), 3.93 (s, 3H) 3.75 — 3.63 (br,
1H), 3.20 —2.80 (br m, 4H), ), 2.10 — 1.50 (br m, 18H), 1.20 — 0.95 (m, 2H).
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3.90 - 3.67 (br m 2H), 3.69 (s, 3H), 3.12 (br t, J =
13.2 Hz, 1 H, 2.76 (br t, J'=13.2 Hz, 1 H), 2.71 -
wQ24/106%25 4H), 2.20 - 1.5 (m 17H), 1.30 - 1. 1BCT/UR2007/006412

2H). 51 WD 2007/ 106525 PCT/ US2007/ 006412 Exanple 24 0
OrNAIl I,/ NNHH

5-[ 4- (3- Adamant an- 1-yl -ur ei do) - pi peri din-1-yl|-5-0x0-p
entanoic acid nethyl ester (1206) [0213] Yield = 61

% M 152-154 C. 'H (300 MHz, CDC13): 4.65 - 4.34 (br

Exampled2 3H), 3.90 - 3.67 (br m 2H), 3.66 (s, 3H), 3.09
(br t, J =13.7 Hz, 1 H, 2.70 (br t, J = 13.7 Hz, 1

H, 2.45 - 2.31 (m ©2.20 - 1.5 (m 19H), 1.30
-1.10 (m 2H). Exa m NNHH2-[4-(3
Adamant an-1 yl -zirei do) piperi e- |

- car bonyl J-benzoi ¢ acid net hyl ter (1202) [0214]
Yi el d=63% 'H (300 MHz, CDC13):&03 (d, J = 7.9 Hz,
IH, 7.58 (t, J =7.7 Hz, | H)?,o7.46(t,J=77Hz
I H, 7.25 (d J =7.7 H, 1 H, 500- 4.62 (br, 2H),

4-{4-[(3- édg?a%%- “yl- T_ﬁzdo)gnitgy}_%dl;ped*W%eg cgzr_bl_&pg} %%—_a%mc 81 -ethyl ester
@211 2.94 (m 2H), 2.10 - 1.10 (m 19H). Exanple 26 0 O 0
0.1 I/ "N NHH3-[4-(3-Adamant an-1 yl -zireido)

[0221] wleﬁl& d'l%gzli{s ﬂ@l\j(ml@%d i_/rf%‘igam %Omﬂ(dm:lwb B}, G144 (d J 8.5,
2H), 4. 7q @g d g_ {7 2.5 Hz]l 11;1'):3& 55 11445 @)rolﬁl d‘ 223@,11@ 394 3 ,m){) %4 (brd,

J—12.4 ﬁngﬁﬁj dchs J 2“707(b§m lmg ¥ii0 Jalﬁd Ebr7m,598}ﬁ)t, 1.2b =065 Gmbiar).

General procedure for the hydrolszs of methyl esters to the corresponding acids.

[0222] The parent ester was dissolved in methyl alcohol to a concentration of 1 M. To this
was added 1.2 eq of KOH (as a 4 M solution). The reaction was heated to 60 °C for 6 hrs. The
solvent was removed and the residue chormatographed on silica gel using a 94:5:1
DCM:MeOH:HOAc eluent. Yields were greater than 90%.

Example 33

SN
23,

4-[4-(3-Adamantan-1-yl-ureido)-piperidin-1-yl]-4-oxo-butanoic acid (1503)

[0223] Mp 196 °C dec. 'H NMR (300 MHz, DMSO): 12.14.(br, 1H), 5.67 (d, /= 7.8 Hz,
1H), 5.40 (s, 1H), 4.05 (br d, J = 13.2 Hz, 1H), 3.71 (br d, J= 13.5 Hz, 1H), 3.50 (br, 1H),
3.07 (brt,J=10.8 Hz, 1H), 2.74 (br t, J = 10.8 Hz, 1H), 2.50 — 2.30 (m, 4H), 2.00 — 1.60 (br
m, 17H), 1.40 — 0.90 (m, 2H). |

55



3H), 3.90 - 3.81 (br, IH, 3.70 - 3.55 (br, 1H), 3.20
- 3.90 (br rn, 2H), 2.15 - 1.60 (br m 17H), 1.50
W0 20020045F m 2H). 52 WD 2 007/ 106525 PCT/ US200F¢ 0062022006412
Exanple 27 O "NN' vNI HHO 4-[4-(3Adamant an-1
yl -urei do) piperidine-|I -carbonyl]-benzoic acid nethyl
ester (1204) [02161 Yield = 70% M 239-243 C. 'H
(300 MHz, CDC13): 8.08 (d, J= 8.5 Hz, 2H), 7.43 (d,
J= 8.5 Hz, 2H), 4.67 - 4.50 (br m 2H), 4.45 (br, 1H),
Example394 (s, 3H), 3.90 - 8.74 (m 1H), 3.65 - 3.55 (br m
1H),), 3.20 - 3.90 (br m 2H), 2.1 - 1.60 (br m 17H),
1.50 - 1.10 (br m 2H). Exanple 28 "HH Np 00t

4-{4-[ (3Adamant an- %@\Eﬁ/@ nifet hyl f pi peridin-1

yl } - 4- oxo- but anoi ¢ st®r (1208) [0217]
Yi el d=72% ' H (300 I\/Hz CDC13) 4.70-4.10 (br, 2H)

Rt s d B
[0224] &?Nﬁ\/{&é%g&xﬁéf%@ E% ﬁfg «;985 dJ J= ﬁ}gz an 5,40 (br s,

1H), 4.08 bl)r,d J2— wl-Hz’l, 151) BJ@n (B&}d 18=H)3 GJHZJ,BH) :Ls@(l {40 (b2 HH), 3.05 (br
LJ= 11€ I{I% lﬁ)sAa'érme a(n 1137IH%r1§)d%?8 fet'my T B gED; 2h (g /= 74 Hz,
2H), 20&1)1-@(1%996@?1 10120 206D @Rl ester (1212) [021. 8]

Yield = 42% 'H (300 Mz, 13): 4.70 - 4.10 (br in,
2H), 4.58 (d, J= 12.4 Hz,

Example 35

0. -OH

Le¥¥eps

2-[4-(3-Adamantan-1-yl-ureido)-piperidine-1-carbonyl]-benzoic acid (1507)

[0225] Mp 219 °C dec.'H NMR (300 MHz, DMSO): 13.16 (br, 1H), 7.90 (dd, J= 7.7, 0.89
Hz, 1H), 7.62 (td, J = 7.5, 0.9 Hz, 1H), 7.49 (td, /= 7.6, 1.0 Hz, 1H), 7.27 (d, J = 7.3 Hz,
1H), 5.71 (d, J= 7.4 Hz, 1H), 5.45 (s, 1H), 4.24 — 4.12 (br m, 1H), 3.60 — 3.45 (br, 1H), 3.22
~3.10 (br m, 1H), 3.05 — 2.85 (br, 2H), 2.02 — 1.38 (br m, 17H), 1.35 — 1.06 (br m, 2H).

Example 36

JeSNeash.
H H

3-[4-(3-Adamantan-1-yl-ureido)-piperidine-1-carbonyl]-benzoic acid (1505)

[0226] 'H NMR (300 MHz, DMSO): 13.23 (br, 1H), 7.97 (br d, J= 7.4 Hz, 1H), 7.86 (br s,
1H), 7.59 (br d, J= 7.3 Hz, 1H), 7.54 (t, J= 7.3 Hz, 1H), 5.70 (br d, 7.8 Hz, 1H), 5.42 (br s,

1H), 4.30 — 4.10 (br, 1H), 3.65 ~ 2.95 (br m, 4H), 2.00 — 1.50 (br m, 17H), 1.35 — 1.06 (br m,
2H).
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1H, 3.8 (d, J =12.5 Hz, 1 H), 3.66 (s, 3H, 3.15

(br dd, J = 13.7, 4.4 Hz, 1 H, 3.03 (br t, J = 53 W
wWQe®710638525 PCT/ US2007/ 006412 12.6 Hz, 1 H),PCr/822001006412

dd, J =13.0, 4.5 Hz, I H, ), 2.53 (br t, J =12.9

Hz, 1 H, 2.39 (m 4H), 2.10 -1.50 (br m 20H), 1.20

- 0.95 (m 2H). Exanple 30 Ji. H HCN O Fol

2-{4-[ (3Adamant an- 1 yl - urei do) - net hyl )

pi peri di ne-1-carbonyl }-benzoic acid nmethyl ester

(1210) 102191 Yiel d=76% 'H (300 MHz, CDC13): 8.02 (d,

J= 7.8 Hz, 1H), 7.57 (td J= 7.5 1.2 Hz, 1 H, 7.45
(td, J = 7.6, 1.2 H, 26 = 7.6 H, | H),
5.10-485(br @%@Dtgrd J = 12.5 He,
1H), 4.70 - 4.60 H, 3.35 (br

d
J=12.5 Hz, 1H) 320 310(m ,300-270
m

4-[4-(3 %ﬂd%@l Wrej gﬁm%rzgyone—]kr)riar ny%’%zzozc acid (192 5 (
3- Adamant an- 1

Mp 245551 5. 51 AENRI3B0 APHEJPMSLA2I (bt FBORIS YdbEridel e, TH), 7.45

(, J—7%$9 1&9% (Ssjﬁfg glzgfﬁi) i%iﬁ%‘@@iéﬂ @,71%(2;1»,'“1}()39%8 —2.88

(br m, 417), 58)0(13I1501b1=m717HHzl S33-H06 (brag2fth), J = 7.6 Hz, | ,
5.10 - 4.40 (br m 3H), 3.93 (s, 3H) 3.75 - 3.63 (br, -
| H, 3.20 - 2.80 (br m 4H), ), 2.10 - 1.50 (br m
18H), 1.20 - 0.95 (m 2H). 54 WD 2007/ 106525

Exampl®®F/ US2007/ 006412 Exanple 32 '"H-H N O 1

A2,

0" oH
4-{4-[(3-Adamantan-1-yl-ureido)-methyl] -piperidin-1-yl}-4-oxo-butanoic acid (1502)

[0227] 'HNMR (300 MHz, DMSO): 12.70 — 10.93 (br, 1H), 5.71 (brt, J = 5.2 Hz, 1H),
5.44 (s, 1H), 4.30 (br d, J= 11.4 Hz, 1H), 3.83 (br d, J= 12.0 Hz, 1H), 2.91 (br t,J=12.9
Hz, 1H), 2.84 — 2.78 (m, 2H), 2.50 ~ 2.30 (br m, 5H), 2.10 — 1.50 (br m, 18H), 1.15 — 0.80
(m, 2H).

Example 38

o
an
NN
H H
/\Q\IMoH
0 o
S5-{4-[(3-Adamantan-1-yl-ureido)-methyl]-piperidin-1-yl}-5-oxo-pentanocic acid (1500)

[0228] 'H NMR (300 MHz, DMSO): 12.80 — 11.10 (br, 1H), 5.70 (br t, J= 5.6 Hz, 1H),
5.44 (s, 1H), 4.33 (br d, J = 12.4 Hz, 1H), 3.80 (br d, /= 13.0 Hz, 1H), 2.89 (brt, J=12.8
Hz, 1H), 2.83 —2.76 (m, 2H), 2.44 (br t, J = 12.6 Hz, 1H), 2.27 (t, J = 7.5 Hz, 2H), 2.21 (1, J
= 7.4 Hz, 2H), 2.10 — 1.50 (br m, 20H), 1.20 —0.95 (m, 2H).
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O 4-{4-[(3Adamantan-1 yl -ureido)-nethyl) piperidine-|
-car bonyl } -benzoic acid nethyl ester (1211) [0221]
woe@rdesst9 ' H NVR (300 MHz, CDC13): 8.07 (d, PET/BSHN7/006412

2H), 7.44 (d, J= 8.5, 2H), 4.70 (br d, J = 12.1 Hz,

1H), 4.55 - 4.45 (br, 1H), 4.22 (br, 1 H, 3.94 (s,

3H), 3.64 (br d, J-12.4 Hz, 1 H), 3.25 - 2.70 (br m

4H), 2.10 - 1.50 (br m 18H), 1.20 - 0.95 (m 2H).

General procedure for the hydrolsis of nmethyl esters
Examplet3® t he correspondi ng acids. [0222] The parent ester

was di ssolved in nethyl alcohol to a concentration of

I M To this was 1.2 eq of KOH (as a 4 M
solution). The re meated to 60 C for 6 hrs.
an

The solvent was renoved “heor esi due
chor mat ogr aphed on silica gel @ﬂg a 94:5:1
DCI\/l MeOH: HOAc el uent. Yields re greater than 90%
nple 33 ~OH ON N KN H H 4-[4-(3-Adamant an-1
2-{4-{(3- @daw@ﬁaao’) Yiprgido) wratir] i s b-cgthavbir-kenzeicr o F9P)
10223] Mp 196 C dec. 'H NWR (300 WMHz, DMVBO):
{0229] - Mp 192 f@ldec 1H°,l NMRGF0Q ¥MHZDYISD)HE ] 60 H).60 GradHy,¢/ .87 (br 4, J

- 77w S B En g 4 7 g A T 0Py

1H), 5.75Hbr md, 1H), S27{Hr, (1bT), 4.45 Jb=d,10= 18.4Hdz, H)HP,172bb6d, J=213 Bz, 1H),

2.90 - 2.3 for il ) 2048 SIS0 A0 Beampl & 34 0

Q~IJN'"N N v OH4 HHS5-[4-(3Adamantan-1 yl -urei do)
p| peridin-1 ylJ-5-0x0 pentanoic acid (1501) [0224] 'H
NI\/R(SOO MHz, DMSO) : 12.11 (br, 1H), 5.66 (br d, J=
Exampled0 Hz, | H), 5.40 (br s,

@ﬁiu“@YQ\(OH

3-{4-[(3-Adamantan-1-yl-ureido)-methyl]-piperidine-1-carbonyl}-benzoic acid (1504)

[0230] 'H NMR (300 MHz, DMSO): 13.53 — 12.70 (br, 1H), 7.97 (d, /= 7.3 Hz, 1H), 7.85
(s, 1H), 7.61 —7.51 (m, 2H), 5.75 — 5.68 (br m, 1H), 5.43 (s, 1H), 4.50 — 4.37 (br, 1H), 3.50 -
2.55 (br m, SH), 2.10 — 1.50 (br m, 18H), 1.20 — 0.92 (m, 2H).

Example 41

4-{4-[(3-Adamantan-1-yl-ureido)-methyl]-piperidine-1-carbonyl}-benzoic acid (1522)

[0231] Mp 147 °C dec. 'H NMR (300 MHz, DMSO): 13.80 — 12. 40 (br, 1H), 7.96 (d, J =
8.1 Hz, 1H), 7.43 (d, J = 8.2 Hz, 1H), 5.72 (t, J = 5.8 Hz, 1H), 5.45 (s, 1H), 4.44 (br d, J =

58



Il H, 4.08 (br d, J =13.1 Hz, 1 H), 3.67 (br d, J =
13.6 Hz, 1 H), 3.5 8 - 3.41 (br, 1 H), 3.05 (br t, J=
wa 20071665251 H), 2.73 (br t, J= 11.7 Hz, |1H), 2PCBUS1007/006412

J=7.4 Hz, 2H), 2.21 (t, J=7.4 Hz, 2H), 2.00 - 1.50
(br m 19 H, 1.20 - 0.90 (m 2H). Exanple 35 00 OH
"N NHH2-[4-(3 Adamantan-1 yl -urei do) piperidi ne-I
- car bonyl J- benzoic acid (1507) [0225] I\/p 219 C dec.
NVR (300 MHz, DVSO): 13.16 (br, I—g 90 (dd, J= 7.
11.5 Hz, QH33B.5@ifbr 1, Hh1), 375622.66 dbr m, $HY, 2510 0 1650-br m, 1@}1) 172Q90 90
(m,2H).(td J=7.6, 1.OHz, 2 H, 7.27 (d, J =7.3 Hz, | H),
5.71 (d, J =7.4 Hz, | H, 545 (s, 1 H, 4.24 - 4.12
(br m 1 H, 3.60 - 3.45 (br, 1 H, 3.22 - 3.10 (br
in, IH), 3.05 - 2.85 (br, 2H), 2.02 - 1.38 (br rn,
17H) 1.35 - 1.06 (br m 2H). Exanple 36 ~N' 1li ~Y

Example#{ 0 )~N N ~,J H H 3-[4-(3Adamantan-1 yl -urei do)
pi peridine-1 -car bonyIJ benzoi ¢ a¢cid (1505) [0226] "H
NMR (300 MHz, DMBO): 23(br |@ 7.97 (br d, J=
7.4 Hz, 1H), 7.86 ( N7.9(brd,J-7.3
Hz,1H),754(t Joj'\ H, 5.70 (br d, 7.8

Hz, 1 H, 5.42 (br s,lH) 4.30 - 4.10 (br, 1H), 3.65

N-(1-Meth ! 63#14 0QadarhaP1 BBy 17H), 1.35 -
N-(1-Mef, ageﬁ‘?"@ p’f&” %Ié v\%az%o%/ 10822”5 PCT/ US2007/ 006412

idd- [ 4- (3- Adanant an- 1
NMethanS%[}'gildu ne | - car bonyl ) -benzoic acid (1523)

[0232] % §?C?0d was e %r@ljl_\ﬁ '\ﬂqlh)mglf?—e@givag%@% 4—p)p%1(flrzxécaf%xamlde 16.4

mole-eqivABntsf THE ,mand 1HZ mole-tjuivAedtd of N, N-(dsppbpHethytaniibe under a
nitrogen git?{léspl}xe@. ’Tlgé r%gulfi%'g ?nslxture was cooled to 0-5°C internal, and 1.2 mole-
equivalents of methanesulfonyl chloride was added at such a rate as to maintain an intemnal
temperature of less than 10°C. After addition was complete, the reaction mixture was stirred
allowing the temperature to rise to 20°C internal. The reaction contents was monitored until
the amount of unreacted 4-piperidinecarboxamide was less than 1% relative to N-
methanesulfonyl piperid-4-yl amide product (typically about 2-12 hours). The precipitated .
product was collected by filtration then washed with dichloromethane to remove excess
(diisopropyl)ethylamine hydrochloride. The solid product was dried to constant wei ghtina
vacuum oven under a nitrogen bleed maintaining an internal temperature of £50°C to afford
product as a light yellow solid in 87% yield. Mp.: 126-128°C. 'H NMR(DMSO-dg) &: 7.30
(s, TH), 6.91 (s, 1H), 3.46-3.59 (m, 2H), 2.83 (s, 3H), 2.60-2.76 (m, 2H), 2.08-2.24 (m, 1H),
1.70-1.86 (m, 2H), 1.43-1.62 (m, 2H); MS: 207 [M+H]".

N-(I-Methanesulfonyl piperidin-4-yl)-N'-(adamant-1-yl) urea

[0233] A reactor was charged with 1.00 mole-equivalents of N-methanesulfonyl piperid-4-
yl amide, 1.06 mole-equivalents of 1-adamantyl amine, and 39.3 mole-equivalents of
acetonitrile, and the resulting mixture was heated to 40°C internal under a nitrogen
atmosphere. (Diacetoxyiodo)benzene (1.20 mole-equivalents) was charged portionwise in

such a way that the reaction mixture was maintained below 75°C internal. After the
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(br m 4H), 2.00 - 1.50 (br m 17H), 1.35 - 1.06 (br
m 2H). Exanple 37 H H-N OO OH 4-{4-[ (3Adanmant an-1
W@ beoanedsad) - net hyl ) pi peridin-1 yl}-4-o0xo-but anoT/TSBoT/eh6412

(1502) [02271 "H NWR (300 MHz, DMSO): 12.70 - 10.93

(br, IH, 5.71 (br t, J =5.2 Hz, IH), 5.44 (s, | H,

4.30 (br d, J =11.4 Hz, 1 H), 3.83 (br d, J =12.0

Hz, 1 H, 2.91 (br t, J =12.9 Hz, 1H), 2.84 - 2.78

(m 2H), 2.50 - 2.30 (br m 5H), 2.10 - 1.50 (br m
(d1acetox118}dp)benz¢ﬁc hacbbw ad(dngl, tﬁﬂeac@ramgm@regwas heated)ath3-7¢9C internal,

Adamant an
and the icligp Sqpieniy oy AR ARt St El QL LARAMYL ey s
less than NMVRre @06 tMﬁth[&JVBOII nﬁ%a&@sulfbilyllﬁlp@bdi,n-zi-yl-]}l,\l‘-@di@az(ltblr-yl) urea
(typicall)g_lfs%t@%bgu{% ho%,r}_% ’()Tleeg;c‘s‘élﬁﬁg hn%tfgg gagl'fg’glfé% 293: é@é%lrand
filtered t& rendove alz?mgll ai‘rlbnnﬂ-ofﬁusolﬁblgiinateﬁaﬂ a"h(al’ﬁltrah‘d)was?allfbﬂveﬁbb stand for
48 hourS(a{ w%lgch Eonjxt tﬁle mecl@l';@ted Qroﬂgct WEf (@@eftﬁp %p/:%llzl’trgbgg Tg %éld

product \Qasgcﬁiéd"ﬂo c%'ﬂ)stan%e%@t gp@\ﬂoli@ﬁ%n%ﬁé@%ﬁﬁ?g{egQ)%]i%namtammg an
Exampl e 39 H HNO FOH 2-{4-[ (3 Adamant an- |

internal tegpiperpturedd <SSRRE lig pffors meflwunm &8% vielgrhssed Py Nowsthgpgsulfonyl

piperid- %ﬁngﬁW&%@ EE 'gﬁ? 9} %agﬁrxg,e%? 6 4“%{52 31%92}-!5;_%636.82 (m,

1H), 3.784s, 38h)3.70-358) (thy 2H), 202-7 12 (1thiz 5H),H).90 &, 4B)(b67 (s, 615, 1.40-1.50

(m, 2H); %{lé s L{&}H%ﬂr,? 1§|}5§)22§°§3 €Br7'd,4 = e Zsré,brsl.mﬂ

(br d, J= 11.5 Hz, , 2.90 - 2.55 (br m 4H), 2.10
- 1.50 (br m 18H) 120- 0.95 (m 2H). Exanple 40
ZgDH~H N OH '

Example 43-63

[0234] Synthesized as described previously in Jones, P. D., et al. Bioorganic & medicinal
chemistry letters 2006, 16, 5212.

Example 43

_O.
acUNe A SNV,
+ —_—
N N
NCO HzN NN

1-Piperidin-4-yl-3-(4-trifluoromethoxy-phenyl)-urea (1570)

[0235] 'H NMR (300 MHz, D6 DMSQ) & ppm 8.61 (s, 1H), 7.63-7.26 (m, 2H), 7.20 (d, J
= 8.29 Hz, 2H), 6.25 (d, J = 7.57 Hz, 1H), 3.60-3.38 (m, 1H), 2.87 (td, J = 11.85, 3.18, 3.18
Hz, 2H), 1.79-1.64 (m, 2H), 2.48-2.41 (m, 2H), 1.20 (qd, J = 11.06, 3.83 Hz, 2H); m.p. 169-
173°C.
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O O 3-{4-[(3-Adamant an-1
yl -urei do) - net hyl Jpi peri di ne-| -carbonyl }-benzoic acid
W@ 280496525 02301 ' H NMR (300 MHz, DMSO) : 13. 53-PARUFD07/006412

(br, IH, 7.97 (d, J =7.3 H, | H, 7.85 (s, 1 H),

7.61 - 7.51 (m 2H), 5.75 - 5.68 (br rn, 1 H), 5.43

(s, I H, 4.50 - 4.37 (br, 1 H, 3.50 - 2.55 (br m

5H), 2.10 - 1.50 (br in, 18H), 1.20 - 0.92 (m 2H).

Exanmple 41 HHCN O HO 0 4-{4-[(3-Adamantan-1
ExamplgHd r ei do) - met hyl Jpi peri di ne-1 -carbonyl }-benzoic acid

(1522) 102311 M 147 C dec. 'H NWR (300 MHz, DMSO) :

1 13.80 - 12. 40(br IH), 7.96 (d, J= 9.1 Hz, 1 H),
7.43 (d, J_'§ o 72 5.8 Hz, | H),
5.45 (s, | HFE3%@. 44 8 2007/ 106525

PCT/ US2007/ 006412 (br m 1H), 3.50
- 255(br m 5H), 2.10 - .50 (br m 18H), 1.20 -
0.90 (m 2H). Exanple 42 0 -\O H

1-(1 ~Ace§y|y')}‘11;e %ajrﬂz%u(} gwar&hmfﬁgﬂ}yﬁknﬁl)-urea (1555)
s SRRSO AR 05 58 A 8258850 .

= 8.93 }ﬁzﬁpm,eigm iimepanltm(ﬁﬂj ne), |4:|£r44:26 (@l EHRouOs3l82N s 161), 3.82-3.70
n ..2..mol e- equi val ents. o
(m, VED) 3 0 TEE S O P T o (52 153 67 (m, 28D, 1.40-1.25
(m, QH)%IIDSQBLQIOQOCThe resulting mxture was cooled to 0-5C
internal, and 1.2 nole- equivalents of nethanesul fonyl
chloride was added at such a rate as to maintain an
internal tenperature of |less than 10C. After addition

Examlgl%e conplete, the reaction m xture was stirred
oW ng the tenperature to rise to 20C internal. The

reaction contents was nonitored unti I t he anmount of
unreact ed 4-pi peridi necarboxarni de wa I ess than 1%
relatlvetoFN-«rFB ul f yI F%' am de
product (typl%al Im h urs e “preci pitated
product was coll ected then washed w th

di chl oronet hane to r em)véi exdﬁss
1-[1-(2,2,2-Trifluoro-acetyl)-piperidin-4-yl] -3-(4-trifluoromethoxy-phenyl)-urea (1591)

[0237] 'HNMR (300 MHz, D6 DMSQ) & ppm 7.41-7.03 (m, SH), 5.21 (s, 1H), 4.50-4.31
(m, 1H), 3.95 (brd, J = 2H), 3.18 (m, 1H), 2.90 (m, 1H), 2.19-1.90 (m, 1H), 1.29 (m, 2H);
m.p. 150-154°C.

Example 46
HN O NH
LA e
N N
H H
1,3-Di-piperidin-4-yl-urea (1604)

[0238] 'H NMR (300 MHz, D6 DMSQ) § ppm 9.19-8.89 (m, 2H), 3.74-3.55 (m, 1H), 3.26-
3.12 (m, 2H), 2.95-2.80 (m, 2H), 1.99-1.79 (m, 2H), 1.65-1.45 (m, 2H).
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(dii sopropyl)ethylam ne hydrochl oride. The solid

product was dried to constant weight in a vacuum oven
war@eno@E2hni t rogen bl eed mai ntai ni ng an i nt er naPCT/US2007/006412

tenperature of 550C to afford product as a |ight

yellow solid in 87%yield. M.: 126-128C. 'H

NVR(DVMSO-d6) 6: 7.30 (s, 1 H), 6.91 (s, 1 H),

3.46-3.59 (m 2H), 2.83 (s, 3H), 2.60-2.76 (m 2H),

2.08-2.24 (m 1 H, 1.70-1.86 (m 2H), 1.43-1.62 (m

Exampledy ; Ms: 207 [I\/H—|] +. N-(1- Met hanesul fonyl piperidin-4
yl)-N -(adamant-1 yl) urea [0233] A reactor was
charged with 1. nol e- equi vaI ent S ofO
N- met hanesul f on erid-4-
nol e- equi val ERf's 1- da tyI am %rnd 39.3
nol e- equi val ent s tr and the resulting
m xture was heat ed to 4 rna under a nitrogen

at nosphere. (D acetoxyio o) benzene (1.20

1,3.Bis_(5‘m%)/eg% at%ﬁt{ﬁw aq,glt,,a‘)c)t_w@es& Qn%ﬁued portionwise in such a

ere I on re was nai nt ai ned bel-ow 75C

2301 SRS o W S 38 en S 0 B $79 i b2 Tz 11D,

4.78-4. 2406 e t), s - Baaqfnl OR)M3 X463 wAaS2Agatadl 3t (&52@9(‘1 49 o 71 (m,
i nt er nal and the reaction contents nonitored

H); "°C N Ra3UYiHZoEDGAD 9 fcrran 170 8daha e 1385 d30d4: 1%%‘5 126.94,
5% r to product N (I-nmethanesul fonyl
46.91 46?%2‘3.%? r?gﬁ;ll}%/%Kr (adamant-1-yl) urea (typically
| ess than about 6 hours). The resulting m xture was
cooled to 20C internal and filtered to renove a snall
unt of insoluble material. The filtrate was all owed
—Ka—m—Ll?—ggst and for 48 hours at which point the precipitated
product was col |l ected by fi [tration. The solid
product was dried to c wiNight- in a vacuum oven
under a nitrogen ;bts Jga\wng &l i nternal
t enperature of F{f product in 58%yield
based on N- net hage fony pi peri d- 4- yI amde. 'H-
NVR(CDC13) 8: 3.98-4.08 (m 2H), 3.74-3,82 (m 2H),
3.63-3.82 (m 1H), 3.78 (s, 3H), 3.70-3.80(m 2H) ,

e 4 . " 1.67 , 6 ;
Adam nt?ez QZJ: %ai%(g)‘c)(lm Cwa ’]idgp‘lé'?a M+H]} m E)S 228H)229C

d
(0240} E?fév. ougé‘&.n L B ) B /Yy 25 8536 DG 39 (0,7 = 753 B,

1H), 3. 8@8d730&mn,allH), 8128r1.37 (1w, RE),t29%-2 K106, 21D, 25211253 rangile
43 0 u

O
|

P

Adamantane-1-carboxylic acid (I-acetyl-piperidin-4-yl)-amide (1641)

[0241] 'H NMR (300 MHz, CDCl3.) & ppm 5.49 (d, J = 7.38 Hz, 1H), 4.60-4.51 (m, 1H),
4.07-3.90 (m, 1H), 3.79 (ddd, J = 13.76, 5.64, 3.68 Hz, 1H), 3.17 (ddd, J = 14.01, 12.08,
2.76 Hz, 1H), 2.79-2.67 (m, 1H), 2.10 (s, 3H), 2.09-1.65 (m, 17H), 1.37-1.21 (m, 2H).
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11 FBGONO - FBCO NH + HN NIN' v Co N2 HH
1-Piperidin-4-yl-3-(4-trifluoron2etho y phenyl)-urea
W@ 2®70)65p0235] 'H NVR (300 MHz, D6 DI\/BO) 6 ppnPEI/63200%006412

1H), 7.63-7.26 (m 2H), 720(d J 8.29 Hz, 2H),

6.25 (d, J = 7.57 Hz, 1H), 3.60-3.38 (m 1H), 2.87

(td, J = 11.85, 3.18, 3.18 Hz, 2H), 1.79-1.64 (m

2H), 2.48-2.41 (m 2H), 1.20 (qd, J = 11.06, 3.83 Hz,

2H); r.p. 169- 173C. 60 WD 2007/ 106525

E___ngam lod?/ US2007/ 006412 Exanple 44 O F3BCOON 1:::~N~N H

HJ-(1 -Acetyl piperidin-4 yI) 3-(4- trlfluoromsthoxy

phenyl ) - urea (15 236¢3 (_{300 MHz, D6 DVSO) 8
.ppm 8. 07 (s, 8 7(?8 ( , HCP9 (d, J =
8. 93 Hz, 2H) , 1H), 4.53-4.26 (m

1H),405 82(m1H) 3.89-3.70 (m 1H), 3.29-3.06
(m 1H),301 69 (m 1H), 2.11 (s, 3H), 2.14-1.87
Z-Adamf(fmm-zH)l—N-Plﬂﬁ?ﬂdin-EB)lﬂ(cmanﬁda mp. 198-202C. Exanpl e 45
O OACF3 F3COaNJ~" NNHH
[0242] 1‘{{ NMR, (20@ M, DADMS@Y 8 pphn) 9. ph{segzi dhmm),wo d,J= 749 Hz,

1H), 3.99. Jﬁ@f@%ﬁ%ﬁ;{q‘zjﬂ%t Doxys 5‘%2 7&22%%?2 159%:% (15[@912}%
5.21 (s, 1H), 4.50-4.31 (m | H, 3.95 (brd, J = 2H),
318 (m 1H). 2.90 (m | H), 2.19°1. O(mIH),1.29

B & F' Q
11

N-(1-Acetyl-piperidin-4-yl)-2-adamantan-1-yl-acetamide (1642)

[0243] 'H NMR (300 MHz, CDCl3) & ppm 5.56 (d, J = 7.73 Hz, 1H), 4.55 (d, J = 14.17
Hz, 1H), 4.08-3.93 (m, 1H), 3.84-3.73 (m, 1H), 3.22-3.10 (m, 1H), 2.78-2.65 (m, 1H), 2.09
(s, 1H), 2.07-1.92 (m, 3H), 1.91 (s, 2H), 1.76-1.55 (m, 12H), 1.39-1.21 (m, 2H).

Example 50

O

C\N

H
2-Adamantan- 1-yI-N-[1-(2,2, 2-trifluoro-acetyl)-piperidin-4-yl]-acetamide (1642)

[0244] 'H NMR (300 MHz, CDCl;) 8 ppm 5.30 (d, J = 7.80 Hz, 1H), 4.56-4.46 (m, 1H),
4.16-3.94 (m, 2H), 3.29-3.17 (m, 1H), 2.96-2.85 (m, 1H), 2.23-1.51 (m, 19H), 1.47-1.31 (m,
2H).

63



Exanple 46 HNH 2 HC1 NNO~NHH 1, 3-D
pi peridin-4 yl-urea (1604) [0238] 'H NMR (300 VHz, D6
woOMBQ0G2Hppm 9. 19-8.89 (m 2H), 3.74-3.55 (m PCHPS2007/006412

3.26- 3.12 (m 2H), 2.95-2.80 (m 2H), 1.99-1.79 (m

2H), 1.65-1.45 (m 2H). 61 WO 2007/ 106525

PCT/ US2007/ 006412 Exanple 47 OO Ph---N O N--Ph NN

HHI, 3-Bis-(1-benzoyl piperidin-4 yl)-urea (1605)

[0239] "H NMR (300 MHz, CDC13.) 8 ppm 7.67-6.93 (m
Exampléyl 5.39 (d, J = 7.98 Hz, 1H), 4.78-4.24 (m 1H),

4.05-3.43 (m 2H), 3.34-2.63 (m 2H), 2.20-1.57 (m

2H), 1.49-0.71 (m 2H); 13C NWR (75 MHz, CDC13)) 6

ppm 170. 84, 157.25, 135. 88, 128. 84, 126. 94,
46.91, 46.66, 41.47, 3897, 32 Sfample 48 ONH 1|
HCO C NH Ada ne:C.: c IlcaC|dp|per|d|n4

yl am de 102401 (3q§ CDO 3.) 6 ppm 8.97 (d,
J= 7.53 Hz, 2H), (d,J = 7.53 Hz, 1H), 3.86-3.73
(m 1H), 3.28-3. (in, 2H), 2.99-2.81 (m 2H),
2.01-1.53 (m 19H). 0 O N\

Adamantane-I-carboxylic acid [1-(2,2, 2-trifluoro-acetyl)-piperidin-4-ylj-amide (1643)

[0245] 'HNMR (300 MHz, CDCl3) § ppm 5.57-5.27 (m, 1H), 4.60-4.32 (m, 1H), 4.18-
3.85 (m, 2H), 3.36-3.09 (m, 1H), 3.00-2.77 (m, 1H), 2.17-1.52 (m, 17H), 1.35 (s, 2H).

Example 52

1-(1-Acetyl-piperidin-4-yl)-3-cycloheptyl-urea (1645)

[0246] 'H NMR (300 MHz, CDCl3.) 8 ppm 4.68-4.60 (m, 2H) , 4.49 (d, J = 11.54 Hz, 1H),
3.92-3.66 (m, 3H), 3.24-3.10 (m, 1H), 2.83-2.71 (m, 1H), 2.11 (s, 3H), 2.08-1.11 (m, 16H).

Example 53

1-Adamantan-1-yl-3-(1-methanesulfonyl-piperidin-4-yl)-urea (1701)

[0247] 'H NMR (300 MHz, CDCl3) & ppm 4.16-4.00 (m, 2H), 3.82-3.60 (m, 3H), 2.78 (s,
3H), 2.76-2.69 (m, 2H), 2.12-1.61 (m, 17H), 1.53-1.36 (m, 2H).
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C, H Adamantane-|-carboxylic acid (1-acetyl
pi peridin-4 yl)-amde (1641) [0241] 'H NWVR (300 MHz,
wW@DOr309528 pptn 5.49 (d, .| = 7.38 Hz, 1H), 4.BCOFUSHA7/006412
(m 1H, 4.07-3.90 (m 1 H), 3.79 (ddd, J = 13.76,
5.64, 3.68 Hz, 1 H, 3.17 (ddd, J = 14.01, 12.08,
2.76 Hz, 1 H, 2.79-2.67 (m | H, 2.10 (s, 3H),
2.09-1.65 (m 17H), 1.37-1.21 (m 2H). 62 WD
2007/ 106525 PCT/ US2007/ 006412 Exanple 49 ONH CN
Examplefd H 2 Adamantan-1 yl - Npi peridin-4 yl-acetanide
[0242] "H NWR (300 MHz, D6 DMSQ S ppm 9.04-8.94 (m
2H), 7.90 (d, J = 7.49 Hz, 1H), 3{H9-3.48 (m 1H),
3.24-3.12 (m 2 .00-2.79 2.10-1. 22 (m
21H. O O N~ NP1 - pi (%ri din- 4
yl) - 2-adamant a ] 642) [0243] '"H NWR
(300 MHz, CDC1, 3) % pq 5. 6 (d, J =7.73 Hz, | H),
4.55 (d, J = 14.17 Hz, , 4.08-3.93 (m | H),

4- (&Ada?naéé‘m?ﬁ}g ézfeé’f% j pz?kszd?hf%%&f%gﬂma}z eyl %%?(1270@? (m
[0248] ﬁﬁdﬁ%ﬁ %Ebo,ﬁq 1%@&1{%@ REY aﬁxlgf M- 3"596 HzE’ﬁﬁpB%zEl 1?1) Dgo-

3.72 (m, yzlf?l\s b7 4,218, 25813 46 yar DIRGQNE RS PinpeHi)42.034.52 (m, 17H), 1.20-
acetam de (1642) [0244] 'H NMR (300 MHz, CDC13.) S
104(m’|@§r)n 5.30 (d, J = 7.80 Hz, 1H), 4.56X4.46 (m 1H),

Example 55

1-(1-Methanesulifonyl-piperidin-4-yl)-3-(4-trifluoromethoxy-phenyl)-urea (1709)

[0249] 'H NMR (300 MHz, CDCl) & ppm 8.04 (s, 1H), 7.44-7.38 (m, 2H), 7.09 (d, J =
8.36 Hz, 2H), 5.93 (d, J = 7.70 Hz, 1H), 4.00-3.55 (m, 3H), 2.90-2.78 (m, 2H), 2.81 (s, 3H),
2.61-2.55 (m, 2H), 2.15-1.99 (m, 2H), 1.61-1.45 (m, 2H).

Example 56

1-[1-(Toluene-4-sulfonyl)-piperidin-4-ylj-3-(4-trifluoromethoxy-phenyl)-urea (1711)

[0250] 'H NMR (300 MHz, CDCls)) 8 ppm 7.91 (s, 1H), 7.63 (d, J = 8.22 Hz, 2H), 7.38-
7.30 (m, 4H), 7.06 (d, J = 8.84 Hz, 1H), 5.78 (s, 1H), 3.77-3.47 (m, 3H), 2.48-2.35 (m, 2H),
2.44 (s, 3H), 2.05-1.93 (m, 2H), 1.57-1.41 (m, 2H).
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4.16-3.94 (in, 2H), 3.29-3.17 (m | H, 2.96-2.85 (m
1H), 2.23-1'.51 (in, 19.H), 1.47-1.31 (in, 2H). 63 WO
wWQe®710638525 PCT/ US2007/ 006412 Exanple 51 O ECMUS26007/006412

CF3 C, N H Adamantane-1-carboxylic acid [1-(2,

2,2-trifluoro-acetyl) piperidin-4 ylJ-am de (1643)

[0245] "H NMR (300 MHz, CDC13.) S ppm 5.57-5.27 (in,

1H), 4.60-4.32 (m 1H), 4.18- 3.85 (m 2H), 3.36-3.09

(m IH, 3.00-2.77 (m 1H), 2.17-1.52 (m 17H), 1.35
Exampld87 2H). Exanple 52 O ONNNHH 1 -(1-Acetyl

pi peridin-4 yl)-3-cycl oheptyl -urea (1645) [0246] rH

NVR (300 MHz, CDC13.) S ppm 4.68-4.k

(d, J =11.54 Hz, | H), 3.92-3066
(m 1H), 2.83-2,71 (m IH, 211
tn, 16RC
I

2|‘—|), 4. 49
BH) , ;3. 24-3. 10
S\.Gg-l.ll
NN HH
- (Jcoe a sulcfgc;ﬁy pi peri din-4
)-urea (1701) ] "N NMR (300 MHz, CDC13.) S ppm
4.16-4.00 (m 2H), 3'82-3.60 (m 3H), 2.78 (s, 3H),

w105 By e Bt A B Ty

phenyl)-urea (1710)

A damant an-

<

[0251] 'HNMR (300 MHz, CDCl;) 8 ppm 8.59 (d, J = 8.50 Hz, 1H), 8.32 (d, J = 8.71 Hz,
1H), 8.18 (dd, J = 7.35, 1.19 Hz, 1H), 7.54 (ddd, J = 8.50, 7.51, 3.20 Hz, 2H), 7.29-7.22 (m,
2H), 7.19 (d, J = 7.15 Hz, 1H), 7.02 (d, J = 8.45 Hz, 2H), 6.93 (s, 1H), 5.19 (d, J = 7.73 Hz,
1H), 3.91-3.64 (m, 3H), 2.89 (s, 6H), 2.86-2.72 (m, 2H), 2.06-1.92 (m, 2H), 1.64-1.46 (m,
2H).

Examples 58-64

[0252] These chemicals were synthesized by the direct reaction of amine with isocyanate
following previouély described procedures in Morisseaun, C., et al. Biochemical
Pharmacology 2002, 63, 1599. 'Jones, P. D., et al. Bioorganic & medicinal chemistry letters
2006, 16, 5212.

Example 58

1-Cyclohexyl-3-(1,3,5-triaza-tricyclo[3.3.1.1 1 dec-7-yl)-urea (1549)

[0253] 'HNMR (300 MHz, D6 DMSQ) & ppm 5.62 (s, 1H), 5.37 (s, 1H), 425 (d, J = 11.5
Hz, 3H), 3.90 (d, J = 10.8 Hz, 3H), 3.50-3.21 (m, 6H), 2.50 (s, 1H), 1.82-1.59 (m, SH) 1.15-
0.95 (m, 5H); m.p. 150-154°C.
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Exanple 54 O ONt, " n N,dl NJJ HH
4- (3- Adamantan-1 yl -urei do) piperidine-I -carboxylic
wa@ediod1msehyl ester (1702) [0248] 'H NVR (300 M&T/US2007/006412

CDC13) 6 ppm5.68 (d, J = 7.56 Hz, 1H), 5.42 (s, 1H)),
3.82- 3.72 (m 2H), 3.57 (s, 3H), 3.53-3.40 (m 1H),
3.00-2.85 (m 2H), 2.03-1.52 (m 17H), 1.20- 1.04 (m
2H). Exanple 55 O 11 F3C-0, | O1CH3 NJ HH
1- (1- Met hanesu fonyl piperidin-4

Examplef9 - 3- (4-trifl uoroi net hoxy phenyl)-urea (1709) [0249]
"H NWVR (300 MHz, CDCI3.) 8 ppm8.04 (s, 1H), 7.44-7.38
(m 2H), 7.09 (d, 9?: 8.36 Hz, 2H), 5.93 (d, J = 7,70

Hz, 1 (PO 2-9Q: 218 , 2.81
(s, 3H), 2. 1-2 55 2H), 2.15-1.99 (m 2H),
1.61-1.45 (in, anple 56 o ~s F3C, ON ~O

-Dodec)!]\{l‘é:{mﬁlo ’J:éel é’urea gF?onyl ) pi peri di n- 4y| -3-(4-triflctor

[0254] Qﬁ{@%g@ﬂ%bﬁﬁ@d)gl% 87%2§9](s 4 %9%%0% 1H), 3.26-

3.12 (m, Hé,z 55-’2&0 ?n&@{)( Mo9dlo (mh; @ﬁ),(1d65—~i 25 (B, 84HH10. 91(tH)r,— 12.8 Hz,
, 3.77-3.47 (in, 3H), 2.48-2.35 (in, 2H),
3H); m.ppl1Q2rl §CSH) 2.05-1.93 (m 21-1), 1.57-1.41 (in, 2H).

65
Example 60
O
I
o N%\N,C\N/ﬁ
>|/ hif H H
O

4-(3-Cyclohexyl-ureido)-piperidine-1-carboxylic acid tert-buiyl ester (1551)

[0255] 'H NMR (300 MHz, CDCl3) § ppm 4.26-4.16 (t, J = 8.6 Hz, 2H), 4.11-3.86 (m,
2H), 3.80-3.64 (m, 1H), 3.55-3.39 (m, 1H), 2.94-2.78 (t, J= 12.2 Hz, 2H), 1.98-1.87 (m, 4H),
1.75-1.65 (m, 3H), 1.45-1.05 (m, 16H); m.p. 167-169°C.

Example 61

H
CIL 8
N/ \N/\/\/\/\/\/\
H H

I-Dodecyl-3-(1 H-indol-5-yl)-urea (1553)

[0256] 'H NMR (300 MHz, D6 DMSQ) & ppm 10.9 (s, 1H), 8.10 (s, 1H), 7.50 (s, 1H),
7.30-7.18 (m, 2H), 7.00-6.90 (m, 1H), 6.19 (s, 1H), 6.00-5.95 (m, 1H), 3.41-3.18 (m, 2H),
1.60-1.10 (m, 20H), 0.97 (t, J = 12.8 Hz, 3H); m.p. 110-113°C.
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WD 2007/ 106525 PCT/ US2007/ 006412 Exanmple 57 OS \ | N~
FSC. ¢ INON~ \ ~QO N HH
wQa2§0zA0629i et hyl am no- napht hal ene-1 - sul onyl ) PCT/US2007/006412
pi peridin-4 yl]-3-(4-trluoronethoxy phenyl)-urea
(1710) [02511 'H NWR (300 Mz, CDC13.) S ppm 8.59 (d,
J =8.50 Hz, 1H), 8.32 (d, J=8.71 Hz, 1 H), 8.18
(dd, J = 7.35, 1.19 Hz, 1 'H), 7.54 (ddd, J = 8.50,
7.51, 3.20 Hz, 2H), 7.29-7.22 (m 2H), 7.19 (d, J =
Examplg625 Hy, 1H), 7.02 (d, J = 8.45 Hz, 2H), 6.93 (s, 1H),
5.19 (d, J = 7.73 Hz, 1H), 3.91-3.64 (m 3H), 2.89
(s, 6H), 2.86-2.12 ( 2H), 2.06-1.92 (m 2H),
1.64-1.46 (m . pl e® 58- 64 [02521 These

chemcals were s @ @4 p%dql//[g reaction of
amne wth isocyanate fog m/g] evi ously descri bed
procedures in Mrisseau Bi ocheni cal
99 Jones, P. D., et al.
1- Cydo%‘?i%?%gg}"‘é’%&[ ﬁé(g) ’t’eﬁz? % emistry letters 2006, 16,

212. Exanple 58 N NN.N HH
[0257] ﬂWBr(éQ MHEz,26 DMSQ) p aper 10-8 ¢ dIED] 8.09 (. WHZ7.55 (s, 1H),

7.25-7. léwl%lQ?Hg) ¥b}: é%?egn(ﬁ?f‘%hs[(gzgi’%; d(i Wﬁ ﬁ;”‘?ﬁa'\%ﬁz g% . 1HD),

18510111r5101=la,,m3ﬂ)145—:;4gb:(d J— 10.8 Hz, 3H), 3.50-3.21
(rn, 6H), 2.50 (s, 1 H), 1.82-1.59 (m 5H) 1.15- 0.95
(m 5H); mp. 150-154C. 66 WD 2007/ 106525
PCT/ US2007/ 006412 Exanple 59 O

Example 63
H
N

Sg:
N N’C\N/\/\/\/\/\/\
H H

1-(1H-Benzoimidazol-5-yl)-3-dodecyl-urea (1568)

[0258] 'H NMR (300 MHz, D6 DMSQ)  ppm 8.35-8.25 (m, 2H), 7.35-7.20 (m, 2H), 6.65-
6.50 (m, 1H), 5.40 4.85 (m, 2H), 3.38-3.21 (m, 2H), 1.40-1.1.15 (m, 20H), 0.85 (t, J = 7.6 Hz,
3H); m.p. 107-109°C.

Examplc 64

S e
N 11
N p H/C\H/%

1-(1H-Benzoimidazol-5-yl)-3-cyclohexyl-urea (1569)

[0259] 'H NMR (300 MHz, D6 DMSQ) & ppm 8.41-8.29 (s, 1H), 8.15-8.00 (m, 1H), 7.35-
7.15 (m, 2H), 6.65-6.47 (m, 1H), 5.40-4.90 (m, 2H), 2.55-2.47 (m, 1H), 1.95-1.05 (m, 10H);
- m.p. 143-148°C.
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HN~ N'C' H H 1-Dodecyl -3 piperidin-4 yl-urea (1550)
[0254] 'H NMR (300 MHz, D6 DVsO) 8 ppm 8.79-8.35 (m
WQ@R)07/1857%1- 3. 55 (m 1H), 3.26- 3.12 (m 4H), 2rOBU2080006412

(m 2H), 1.99-1.79 (m 2H), 1.65-1.25 (m 22H), 0.97

(t, J=12.8 Hz, 3H); mp. 102-105C. Exanple 60 O 11

ON~NIOI~ N~ Y HH O 4-(3-Cycl ohexyl -ureido)

pi peridine-l-carboxylic acid tert-butyl ester (1551)

102551 "H NMR (300 MHz, CDCI3) 8 ppm4.26-4.16 (t, J=
Example®® Hz, 2H), 4.11-3.86 (m 2H), 3.80-3.64 (m 1H),

3.55-3.39 (m IH, 2.94-2.78 (t, J= 12.2 Hz, 2H),

1.98-1.87 (m 4H), 1.75-§ @ m 3H), 1.45-1.05 (m

16H); mp. 167-169C <Nao N HHJ

- Dodecyl . -3-(I11-in Syl) ur ee”(1553) [0256] ' H NWVR

(300 MHz, D6 DMSO) 8 ppm 10.9 (s, IH), 8.10 (s, 1H),
Pyridin-4zyla@etiyd carbymic @z@@pﬁe@&%ﬂwsmzmsﬁ 00-6.90 (m | H),

6.19 (s, 1H), 6.00-5.95 (in, | H), 3.41-3.18 (m 2H),
[0260] WWhite find Gryistal. PHRYMROCITCK): 8.6D(d1 Z=87BtHz, 3H); 7.1047.50 (m, 1 1),

5.56 (br, §80; 438 @, L6302 0, 10p 273, BT/ US2007// 006412 Bxanpl e

Example 66

oy

Pyridin-4-ylmethyl-carbamic acid 2-methyl-biphenyl-3-ylmethyl ester (1558)

[0261] White sponge-like crystal, '"H NMR(CDCls): 8.56 (d, J=5.70 Hz, 2H), 7.20-7.45
(m, 10H), 5.25 (s, 3H), 4.42 (d, /=6.30 Hz, 2H), 2.25 (s, 3H); m.p. 103 °C.

Example 67

Pyridin-3-ylmethyl-carbamic acid bipheny!-3-yl ester (1559)

[0262] White crystal, 'H NMR (CDCls): 8.62 (s, 1H), 8.57 (dd, J;=1.20 Hz, J,=4.50 Hz,
1H), 7.70-7.75 (m, 11H), 7.56-7.59 (m, 12H), 7.27-7.46 (m, 7H), 7.11-7.15(m, 1H), 5.54 (br,
1H), 4.49 (d, J=6.30 Hz, 2H); m.p. 113 °C.

Example 68

Pyridin-3-ylmethyl-carbamic acid 2-methyl-biphenyl-3-ylmethyl ester (1560)
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CNa ONCN~ HH 1-Cycl ohexyl -3-(IHindol-5 yl)-urea
(1554) [0257] 'H NWR (300 MHz, D6 DVsQ S ppm 10.8 (s,
wo B)o718500 (s, 1H), 7.55 (s, 1H), 7.25-7.15 (PpeT/RED0p7/006412

6.95-6.87 (m IH, 6.15 (s, 1H), 5.95-5.90 (m IH),
2.58-2.42 (m 1H), 1.85-1.05 (m 10H); mp. 145-148C.
Exanple 63 H N\ O <\ NN HH
]- (1 H Benzoi m dazol - 5-yl ) - 3- dodecyl - urea (1568) [ 0258]
'HNI\/R(BOOI\/HZ D6 DMSQ 8 ppm 8.35-8.25 (m 2H),

10263] MWhBee Fry2i@l,( MW(QD@S) 865550, (24), THP, (dsfﬁb50fH$5H(Im7 22-7.41

( 1.4 ( o

(m, 9H), %'5)3 (j,ﬁx%jggﬁ%(%r {31-3 %@2%1 74 %;6{%9%151) &E%%%‘F% 5 81’~§0 C.

\N\V I N~N\C N HH

1- (1H Benzoi m dazol - 5yl ) - 3- cycl ohexyl -urea (1569)

[0259] 'HNWR (300 MHz, D6 DMSQ S ppm 8.41-8.29 (s,
Examplei¢d 8. 15-8.00 (m |H, 7.35- 7.15 (m -2H), 6.65-6.47

(m I H, 5.40-4 90(m 2H), 2.55-2.47 (m 1 H),

1.95-1.05 (m | 3- 148C. 68 WD 2007/ 106525

PCT/ US2007/ 006412 S

Pyri di n- 4-yl met hyl - am c aci @ phenyl - 3-yl ester

(1557)

Morpholine-4-carboxylic acid blphenyl—3~yl ester (1561)

[0264] White crystal, 'H NMR (CDCly): 7.57-7.60 (m, 2H), 7.27-7.46 (m, 6H), 7.08-7.13
(m, 1H), 3.60-3.79 (m, 8H); m.p. 97 °C.

Example 70
Morpholine-4-carboxylic acid 2-methyl-biphenyl-3-ylmethyl ester (1562)

[0265] Colorless sticky oil. 'H NMR (CDCls): 7.23-7.45 (m, 8H), 5.23 (s, 2H), 3.68 (br,
4H), 3.50-3.53(m, 4H), 2.23 (s, 3H).

Example 71

[0266] This example provides assays and illustrates the inhibition of human soluble

epoxide hydrolases by compounds of the invention.

Enzyme preparation
[0267] Recombinant human sEH was produced in a baculovirus expression system and
purified by affinity chromatography. The preparations were at least 97% pure as judged by
SDS-PAGE and scanning densitometry. No detectable esterase or glutathione transferase
activity, which can interfere with this sEH assay, was observed. Protein concentration was
quantified by using the Pierce BCA assay using Fraction V bovine serum albumin as the

calibrating standard.
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[0260] Wiite fine crystal. '"H NVR (CDCI 3): 8.60 (d,

J=5.70 Hz, 2H), 7.10-7.50 (m 11 H), 5.56 (br, IH,
wa@280/106525 J=6. 30 Hz, 2H); mp.: 132 C. Exanpl ep6BUS2007/006412

Pyri di n-4-yl met hyl - carbam ¢ aci d

2- et hyl - bi phenyl - 3-yl met hyl ester (1558) [0261] Wite

sponge-li ke crystal, 1H NWR (CDCI3): 8.56 (d, J=5.70

Hz, 2H), 7.20-7.45 (m 10H), 5.25 (s, 3H), 4.42 (d,

J=6.30 Hz, 2H), 2.25 (s, 3H); mp. 103 C. Exanple 67
I@yprAsdinedjiiorst hyl - car bami ¢ aci d bi phenyl -3 yl ester

5 it ' : .
s YR SRR A gyt LR i
nitrophedylarark12, HepoXy-B phiengprépyl cabdhate)as s@b2iatel . B6zme (0.24HpM
human s’EZ:E(} ]W-f“lgl)l&(%l%%%s v%il{%ﬂx@%o%i‘ 50%%[ 1’nin61]§. slnghinll" Pﬁcgwsp(hgite B]u?‘?ér,so.g) M pH
7.4, at 3(PSCI’ Bdﬁd)ﬂ&-sabyi‘dmtri‘ﬂﬁdduﬁt@d gSii €4 M /ZACEfBIifw\lvasb:iis}@%B&’ by 3neasuring
est.er 7 S . .
the appeliatid 2406 IroEaA 2 9B a%?% B DpG Airing) | R (Spectramax
200; Mo(e@mil Plevicds)P SAdshls w@f@ perf_?'on?x@d Gl tnplrc&te5 QCklris aH?Dncentratmn of
22-7.41 (m 9H), 19 (br,
lnhlbltOI‘( thlcjlquqqys pgzyrgq:_ﬁicmgtyzl@y %(g%, gr;._cg waqﬁl?}emilm@ y rgg;‘,ﬁbqnéof at

least fivd@atGhl fIh VR BNOIHiRGnAn 62HRO¥YintCindké ﬂn@drﬁg%ﬁﬁ lof theVdurve on
ester &1561 [0264] Wite crystal, ' CDC13) :

either side of thg IGg cppye was generatadirom atéﬁ)st threqseparatg rur{smaach in

triplicatelH) . 3.60-3.79 (m 8H); mp. 97 C. Exanple 70 flo i
Nbrphollne 4- carboxyllc acid

[0269] é St Pééf?s s e r%l cci)l% l mntﬁﬁﬁﬁ}ﬁg?ltﬁf[e%f% guq%hfgcr%paén palytical
Biochem@dthy, 348 @376 $200Husing.y8nd®Grmethdkly- naﬂatﬁﬂeﬁ%ﬁl()met@l—l)rans [(3-
phenylole're?ne-’z-(y?)’me%l{gl] ca%grmle %s Zjéubstrate Enzymes (0.96 nM for human sEH)
were incubated with inhibitors ({I] = 0.5—10,000 nM) for 5 min in BisTris—HClI buffer (25
mM, pH 7.0, containing 0.1 mg/ml of BSA) at 30 °C prior to substrate introduction ([S]=5
IM). Enzyme activity was measured by monitoring the appearance of 6-methoxy-2-
naphthaldehyde. Assays were performed in triplicate. By definition, ICso values are
concentrations of inhibitor that reduce enzyme activity by 50%. ICso values were determined
by regression of at least five datum points, with 2 minimum of two datum points in the linear
region of the curve on either side of the ICsp values. The curve was generated from at least

three separate runs, each in triplicate.

[0270] Other inhibition potencies were determined using a fluorescent based high-
throughput assay. Inhibitors in solution at 10 mM in DMSO were serially diluted by 10-fold
increment in Bis/Tris HCI buffer (25 mM pH 7.0) containing 0.1 mg/mL of BSA (Buffer A).
In black 96-well plates, 20uL of the inhibitor dilution or buffer were delivered in every well,
and then 130pnL of Human sEH at ~0.4ug/mL in solution in Buffer A were added to each
well. The plate was then mixed and incubated at room temperature for 5 minutes. Fifty
microliters of substrate ((3-Phenyl-oxiranyl)-acetic acid cyano-(6-methoxy-naphthalen-2-yl)-
methyl ester; PHOME) at 200uM in solution in 96:4 Buffer A:DMSO was then added to each
well to give [S]final = 50uM and [E]final= ~4nM. The plate was then mixed and incubated in
the dark at room temperature (~25 °C) for 90 min. Activity was measured by determining the

relative quantity of 6-methoxy-2-naphthaldehyde formed with an excitation wavelength of
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[0266] This exanpl e provides assays and illustrates
the inhibition of human sol ubl e epoxide hydrol ases by
wa@oeowawsads of the invention. Enzyne preparati onCT/02862006412
Reconbi nant human sEH was produced in a bacul ovirus
expression systemand purified by affinity
chromat ography. The preparations were at |east 97%
pure as judged by SDS-PAGE and scanni ng densitonetry.
No detectabl e esterase or gl utathione transferase
316 nm agéﬁn\ﬁr@lﬁmomaaﬁlee&th O AOB R FESRTE W & SReER afax -2 vas

fluoromeBRBII&D ar DDA RIS RIS ERIEAY. on was quantified by
using the Pierce BCA assay using Fraction V bovine

02711 SR BN Ioa B b Bl 1 B AR IR b G P descrbea

above. [0268] | C50 values were deternmned in one of three

nmet hods. One net hod uses racem c 4-

ni trophenyl -trans- 2, 3- epoxy- 3- phenyl propyl carbonate

as substrate. Enzyne (0.24 M human skEH) was incubated
ExampldWw3 h inhibitors for 5 mn in sodi um phosphate buffer,
——L'O_'_L MpH 7.4, at 30C before substrate

i ntroducti on([S] =40 M. Activity was assessed by

reasurnrg—the a pearanceof—the4-ntronhenotate
ani o N at 30C duf ing 1 mn S x 200;
Mol ec |ces) Assays were perfor med H n_n..
V\Eb g +E50—Tsa concentra % oun TTT'TI UITUT
R ﬂ‘ﬂ redutes éﬁzny(thctHu tB by % and was ICso (nM)
H Uy I‘U@BBSDI@II JI ﬁl llcanlgj J\:C JUfit UIII4258

Et E’L’Jlﬁﬁf A7 AN S T i HOE T AT

nPr oy Jd3das LeneraBld from NI "t hi% scparat e s

ooV G A o

n-Bu o 4108 ¢ Fipli c4t4d IOQRQJnﬁuhnr L EER v al &\Apr@:;

benzyl |det ddfBned! usi ng §-fhe nr aceheR®l desclil®d ibh Anal Vili2cal

[0272] g’}gg p@mglpnyumgsﬁge mgnlpgg@ oY humian goluble epoxide hydrolases by
3-
Compou ny: 6'6(;1>(m|wrglialtn Q%?F -l%h&lbéygﬁjgxglg‘ég&g % st( rate.
E
[0273] I%%?‘%/l{ﬁ V& escot'.?];?ceg %{%tﬁ% ggygx@%u% n\fqigzlateg 1&%%8? accort('hng to

establishBil pidtbsolkiGkeatiofey. (25 nM pH 7.0, containing 0.1
mg/ M of BSA) at 30 C prior to substrate introduction
([S] =5 IM. Enzynme activity was neasured by

Table 1:"RIHibi06h BY hhian 3PRARS ARGEsuBEtfndEliPaNYines:
napht hal dehyde. Assays were performed in triplicate.

By definition, ICso values are concentrations of
i nhi bi tor that reduce enzyme activity by 50% 1C50

Exam le%ues wer e det erm ned
Examplé 73

[0274] "This example illustrates the inhibition of human soluble epoxide hydrolases by

compounds of the invention having an amide substituted piperidine moiety.

[0275] Assays were conducted with the compounds indicated in Table 2, according to

established protocols (see, above).

Table 2: Inhibition of human sEH by simple amide substituted piperidines:

R o}
LER WS, SO RNe

N-g

R | Compound | ICsp M) R | Compound | ICsy (nM)
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by regression of at |east five datumpoints, with a
m ni mum of two datum points in the linear region of
wo b@7aeisee on ei ther side of the |1 C50. val ues.PamnEs2007/006412

curve was generated fromat |east three separate

runs, each- in triplicate. 102701 O her inhibition

potenci es were determ ned using a fluorescent based

hi gh- throughput assay. Inhibitors in solution at 10

mMin DMSO were serially diluted by I _0-fold

inchenen# in Bis/Tris HA buffer (25 v pHt7. 0)

-C(O)Montlai nihwp 0.1 nu/ildlS of BSA -CBOMer 1) . 1156 bl ack 5.0

-C(O®E6- el | 13t e, 201L3.8f theli nkE@@)Eor dil utlic@n or 8.7

-C(O)-nkrif fler wese delivered in eyer(@yerPr | anditdoen 130Et 6.7

-c(O)f HumapigEH at - 0. 4#g/nl 1 h sqi@)PRN | n Bufdler A wergo

adddad to each| wellT. The plate s then m xed and
\j\@ﬂnu bat #20lat room t e@per at ure% m nut X7 Fifity 7.6
icrioliters off substrate ((3-Phemyl -akiranyl)-adetic

e e S St opy neptihelin. 2 1), pgyL st

then—added—to each—wett—to¢—gige S mat—50Mand
\J\d E]l fli nal 754 4nM The, gl ate Wasx m ked i ngubat eq
t he dark 4t roorhten‘peﬂatur - 25 C) or 90 jmn.

ACtTVIity was Treasured—by determmng the Tetative

gudantity of 6-mmet hoxy- 2- napht hal dehyde formed with an
Eﬂw&@l tation wavel ength of 71 WD 2007/ 106525

RCT/ US20Q7/. 316..n an em.s vel engt h
102761 s SRR AR PP SR B A SRl ok S BREits by
compour(dSRf €igs indrentidVhBaisy arSunitievata sGhgtitulcd Hideli dhssapietyyer e
conducted with the conpounds indicated in Table 1-5,
[0277] %sggﬁéfe%du&@@%th th @%b@uid’)s iRchiRd iAThbIS da’ccdfmﬂg"fb
ound 1C50 (nM Conpound 1Cso (nM
establishggpratpgoly Geg.abgvelet 1152 3758 Et 1154 3949 n-Pr 1155
809 n-Pr 1122 2578 n-Bu 1160 1249 n-Bu 1161 613
benzyl 1158 8.4 benzyl 1119 112
Table 3: Inhibition of human sEH by amide-ester piperidines:

-R [0}
é@ﬁimg Z@ws gl

NN
H H
R Comgound ICsp (nM) R Com};ound ICsp (nM)

o) 1205 9.0 0Oy 1208 6.2
xkj ,\O

L 1206 2.7 NGy 1212 3.4

_' o _'OO
8\ 1202 1.7 8"{ © 1210 1.8

0
/?KQ/“? 1203 1.1 j\@/ﬂi? 1209 4.1
(o] S O
\

Q,
1204 1.1 << 1211 15

Example 75

[0278] This example illustrates the inhibition of human soluble epoxide hydrolases by

compounds of the invention having an amide-acid substituted piperidine moiety.
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[02721 This exanple illustrates the inhibition of
human sol ubl e epoxi de hydrol ases by conmpounds of the

w0 pwenodseh havi ng an al kyl

noi ety.

pi peri di nes:

[0279]

am de substitute

substituted piperi dPEEUS2007/006412
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est abl i shed protocols (see,
I nhi bition of hunan sEH by al kyl
ampl e 73 [02741 This exa
Assais W@Pé@nfiweteﬁi wHthghe comperndfindisaisd iy

establishfy gfogtl)(ﬁ)?@éegyaboggﬂg

according to

Tabl e 1:

substi t ut ed

| e .
Eﬁéleéb 8%5oding to
ounds of the invention having an
i peridine noiety. 102751 Assays

wer e conducted with the conpounds indicated in Table

Table 4'21@}\1

it 95:

TAND

Sszg;%

LILILLILY

PR

’IAI\I—I\]: 0

ILIvII UI

perldlnes
(an R Conp

ID.II QLT
Qo N R'
ound 1 C50 (

nM n

qgman‘sE B ARh @%dd &p}%&f‘ﬁ% s (see, above).

LR R

%UG/
R -C(d
LN

114 LC ]

FHOS2007H00
| 0 TCs{EOIEL
o M

L NI S
.U

PV = T
T T

A12—=C( OV
1163R3. 2 -

11290

’oﬁé?’%%

i3,

R
4TS
? 8Cxp M)

Dla... 1 14 5.0

[

i

0 OH\
1.3
x'ij/‘llfl'_')

U

.
=i L LJ

- C(OpBR 113

Z- 1 A0

1 32245\

n/m
'Y

.2 VG02120]

Ay o)

1927

J. T LIH5OJ |

A NLANL T
o N UVTN L

6] TUH03 exanplémﬁl us

U 1. o E}\a

i nhil&00i on

[ 7.674.5

LIS " o2/

of 41.6

TTUIT
Prive
noi e

0O

nmsolubte ¢

nti oghavin

ty. [0277]

poxide hyd

g apspgi dere
Assays wer

OI ages by
€bs
cted

a)

”

C

comnpounds

tituiseg Pi
with the

$

of —tthe

eri gimng

&0
i &

ounds 1T ndi

bl i sis@®d pr g

ated i n Ta
t ocalost (seeg,

ki

Dl '@ 5, @CCOTI‘CH ng to

1504

43.6

O
>DOIH

1523

3.3

1522

Q — 0
ka OH

11.8

Example 76

[0280]

This example provides a table of structures of compounds with various other

functionalities included in the invention. For example, the urea pharmacophore can be varied

with amide or carbamate functionality to improve physical properties of sEH inhibitors as

shown in Table 5a.

[0281]

to established protocols (see, above).

Assays were conducted with the compounds indicated in Table 5a and 5b, according

Table 5a: Inhibition of human sEH by 1-substituted-3-n-(substituted)heterocyclic ureas,
carbamates and amides:

Compound

St

ructure

1Csp (nM)

1549

N o
ﬁ?}NA

N
H

13586.4
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Tabl e 3:
pi peri di

w@rpowsas | C50 (nM R Conpound | Cso (nM

9.0 \"
1 1210 1
~ .. 12

Inhibition of human sEH by am de-este
nes: ONRO "N(INHHHHHHNRR

- 1208 6.2 1206 2.7 1212 3.4 00, 00

r

\ o YEXWPSH07/006412

1202 1.7

.8 01203 1.1 -\ | 4 1209 4.1 '--0 1204 1.1
11 1.5 o- O Exanple 75 [0278] This exanple
illustrates the inhibition of human sol ubl e epoxide

hydrol ases by conpounds of the inyeQLjnn;ha¥b@?~an——————___
am de-ac|d substituted piperidine noiety. 73
Compgund 106525 PCT/ US2007/ OWE¥EBIe[ 0279] Assays weleso M)
conductefd with the compounds indicated in Tablge 4,
according to established protocals (see_ abovk)
1550  Tabl e 4: f*P.ﬂﬁ)\bf.{ti,\op\p\f/\h/u?r??ne SEH by ani de-aci d
pi peridi hes:” NAN “HF~HH Conpound | C50 (nl\/g‘@?s
Compound|{1Cso (nM \Q o .CH 1503 254.5 .0H 15D2 174.5
\"oH 1501 72.8 '~J OH 1500 41.6 O 00 H 1507 1p1.2 d
OH 1506 407.1 0 0 0 O
1551 SR
o I*Q 2 A 43
NH
1553 H \
mNRNWM 639'1
H H
1554 H
(0]
%:@ A 87
NONTR
1555 RO e .
aek e s
H H
1556 AI;l 0
i
N g’\amig 1.8
o]
1557 0
TN o J ® 11468.1
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OH 1505 10.1 011 1 OH 1504 43.6 \ QaH 1523 3.3 D

~-Co 1522 11.8 Exanple 76 [0280] This exanple
w@e@vilaesss a tabl e of structures of conmpounds WPE€TIUS2007/006412

various other funetionalities included in the

i nvention. For exanple, the urea pharnmacophore can be

varied wth am de or carbamate functionality to

i nprove physical properties of sEH inhibitors as

shown in Table 5a. [0281] Assays were conducted with

the conppunds indicated in Table 5a and 5b, accordin%/l
Compeuadt abl i shed prot ocol sSEyeRIreahove). Tabl e 5plCso (nM)
InhibitiPn of human sEH by
1-substituted-3-n-(substituted)heterocyclic ureas

1558 carbamat ¢s_and fami des{ jConpound Structure |C50 Snl\/9b
1549 1- N| { PANLSS¥EJ4 ~ 74 WO 2007/ 106525 329.7
PCT/ US2007/ 006412 Conpound Struecture 1C50 (nM 1550
HN HH42.5 1551 -OAN 4.3 HH1553 HNO 689.1 H
H 1554 H{N NANC 87 H H 1555

1559
h@"ﬁﬂ 22991.5

(G AAS '

1561 R @
0 Q O 65339.4
1562 ' .
o] @ O 11994.1
N0
o/
1567 N o}
LR,
H H
[568 N o
‘ (N:©~NJLNW\/\/\/\ 5021
H H H
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Oi N~"11.5 1ZHH 1556 O HXHNF F 1.8 F 0O 1557 0
Hx 11468.1 75 WD 2007/ 106525 PCT/ US2007/ 006412
w@ivp00sas St ructure 1C50 (nM 1558 -' ~ ~ N ~PABRS2067/006412
~ H ~~ 1559 H~ 22991.5 1560 NC N 4413.4 ~ H 1561 of
65339.4 1562 ~Nx 11994.1 Q) 1567 NCL o NAN HH

Compound Structure ’ ICsy (nM)
1569 N
. <N©\NRN’¢ 457
H H H
1570 5O NH
LR O 2316
H H
1590 1.1
JoX¥ers
H H
1591 Ro 0.4
5o g Ok
H H
@] NH
1602 QN’LN’O 561.7
H H
1604 HCl  HCl N NH 100000
2.0
H H
1605 , 9 ‘
N 0 N 4.8
@*aﬁkﬁg%
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1568 N N o

A <H 5021 0 76 WD 2007/106525

PCT/ US2007/ 006412 Conpound Structure 1C50 (nM 1569

woR@7H06EEN HW- 457 H 1570 F N L'

OH 2316 HHABBM2007/006412

1.1 ~-NAOFFNHHI1591 0.4 FFGaNO*NFF H - LH~~
1602 QO 'NHI~H x ~ 561.7 1604 HCI HCI HN Q 100000

HINNH-i 1605 o NCLN JOLN a'-0 4.8 CHH 77 WO
2007/ 106525 PCT/ US2007/ 006412 Conpound Structure |C50
(nM 1606
Compound Structure ICs50 (nM)
1606
1.7
8
H H -
1641 @*YO
AN o 12649.3
1642
Ba
N
H
1643 |E e
HN.CN 4208.9
FKEF
1644 Q .
@\/gN OJ,;(FF 28.3
H
1645 %)
A
O‘Nﬁr\:’t\/"\l 27.6
H H
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1.7 0 "'"NIZZNAN ) FF HH 1641 HNCN ~" 12649. 3
1642 n 6,C) 275.1 H 1643 HN-CN F 4208.9 ~ F F 1644

WO BYo7@esks FF 280 H 1645 0 O NN' J 27.6 H H 7BCTNIS2007/006412
2007/ 106525 PCT/ US2007/ 006412 Table 5b Structure

Conpound # 1C50 (nM) k 0 1701 1.4 ON-- N)t, NH O
1702 0.9 O N~O

Table 5b
Structure Compound # 1C50 (nM)
0] 1701 1.4
i
1
N N
H H
j\ 1702 0.9
Pos eSS
N~ N
H H
1710 0.8
}
Fy O % N
> @ O'o J
F
F NN
H H
/©/ 1711 0.4
Q,
TIOR8
F N’U\N
H H

Example 77

Pharmacokinetic Screening Procedure:

[0282] This example provides the pharmacokinetic studies, specifically serum profiles

carried out using SEH inhibitorory compounds of the present invention in dogs. As noted
above, the use of 1-substituted urea inhibitors afforded exquisite sensitivity, allowing the
determination of the determined pharmacokinetic parameters from serial blood samples

collected from individual dogs (see Tables 6-8).

Animals.

[0283] Healthy dogs, 5-6 years-old, were assigned to study groups based on body-weight
stratified randomization procedure. The body weight of animals used in all the experiments

was about 20 kg. Dogs were maintained on a natural li ght / dark cycle under standard kennel

conditions, with food and water available ad libid um.
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NN Hi 1710 0.8 FAONOO\' FFNXNHO I 1711
004 FO~F, NONOO H Exanple 77 Pharmacokinetic
w@ereamiseyy Procedure: [0282'1 This exanpl e pr oRCTES20011@06412
phar macoki neti c studies, specifically serumprofiles
carried out using sEH inhibitorory conpounds of the
present invention in dogs. As noted above, the use of
| -substituted urea inhibitors afforded exquisite
sensitivity, allowing the determ nation of the
det erm ned pharmacoki netic paraneters fromseria
bl ood sanples «collected fromindividual dogs (see
Drug prepabdias, ad@jnistAaiomlbdood {@@88draverg.t hy dogs, 5-6
years-old, were assigned to study groups based on

[0284] bogioRi@thts Std &rhpded W eyl vedlih ANmPrdF@Hes chealdttand
body wei ght of aninmals used in all the experi

sonicatequy 1SHBINISE 0 RSO bisghe GEPBOURSEn P FRIAER Y ENGieRed in solution
toa synﬂge%jfth he gﬁ‘r Fh€ Wik Qird PERmes lhadHa aflrdoan E&ﬁperﬁt@?é*hﬁd ®AP be kept in

wat er available ad libid cunt.
areﬁngem@esezs ﬁ@rxr@}gzmm%mlmmrse Op%lb'pt@rcglgis crha synngc The

compour?cgr&r@ h&h bR ar PAHR gen\?\géﬁ%lﬁe & \QM ‘SO [th?tEiﬂéy é{%rlh Pteferably in

nounts of a conpoun I ssolved in Crisco,
solution. h@he ddgard fedsonm@éla!ﬁiyﬂ@reaf@r mnutes to d| ssol ve the
conmpounds. The m xture was transferred in solution to
[0285] &Seial blogd sainplesy 10@ pL) Teee arblidcmdefrdnecammﬁsetar issdrted imthe right

enper at bek i,n HMOr‘
front g0 44 L er EHHOPAATBPES POt Eciedip ARt S et Thffes me
points (0J28S30/i68, $M0,i180£2413©0, 360, 480, and 1440 minutes) after admlmstration.
The blood samples are centrifuged at 4000 rpm for 10 minutes and the plasma is collected
into micro-centrifuge tubes and frozen at -80 °C.

Plasma sample preparation for LC/MS measurement and analysis

[0286] 100 uL of plasma was collected in another Eppendorf. 200 pL of water and 500 pL
of ethyl acetate is added and the mixture was vortexed. 10 uL of surrogate was added and the
mixture was vortexed again. The mixture was centrifuged for 6000 rpm for 5 min. and the
organic phase was then extracted into another Eppendorf. Another 500 uL of ethyl acetate is
added to the water phase and the mixture is extracted again. The organic phase is dried under
nitrogen and the samples reconstituted with 50 pL of MeOH and at least one internal standard
is added to the plasma mixture (e.g. an extraction standard). Aliquots (SpL) were injected
onto the LC-MS/MS system. For measuring parent compounds and their metabolites by
using LC-MS/MS: a Waters 2790 liquid chromatograph equipped with a 30 X 2.1 mm 3 um
C18 Xterra™ column (Waters) and a Micromass Quattro Ultima triple quadrupole tandem

mass spectrometer (Micromass, Manchester, UK) was used.

Analysis.

[0287] Pharmacokinetics analysis was performed using SigmaPlot software system (SPSS

science, Chicago, IL). A one-compartment model was used for blood concentration-time
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conpounds are admi nistered at roomtenperature or
warnmer so that they are in preferably in solution.

wab@7doges are fed i nmedi ately thereafter. [ 028B(T/B82002D06412

bl ood sanples (100 L) were collected froma catheter
inserted in the right front |eg of the dog. Seri al

bl ood sanples were collected in EDTA tubes at vari ous
time points (0, 15, 30, 60, 120, 180, 240, 300, 360,
480, and 1440 m nutes) after adm nistration. The

profiles fiok dmjorgbwaes dasmg eedhfits tbihethlpwing equatipm (e, Gibson, G.G. and
Skett, P./NHLED (ﬂ)ﬁb%@l\hﬁﬂi qugf\)?%E('J(glgﬁcEDpl Ghapman and Hall,

ni Cro- cen ri uge es and rozen “at
New Yokatf¥ide 199-2pérati on for LC M5 neasurenment and anal ysi s
(0286] 100 uL of plasma was collected in another
Eppendorf. 200 L ofc wajese® and 500 L of et hyI acet ate
i.s. added and the m xture was vortexed, 10 ulL
The halfife (yghics hredimnatien Bhase s calfblaiet by W&sfovam%&waﬁon:
.again. The m xture was centrifuged for 6000 rpmfor 5
mn. and the orgarfic=B3& was then extracted into
r r Js
The area A6 CARGRARDY (A RS AR cal itk P Bl AL EhAl B
agai n. The organi clg{}gs i dri ed under nitrogen and
t he sanpl es reconst vvlth 50 L of MeOH and at
Where: | east one internal standard is added to the plasma
tur n extraction. standard). Aliquots (5L)
é té@{ g’tﬂ’ogBﬂ’P‘E?"FﬁE 36 WEF%S system For neasuring
pa&e-rmeegﬁmme@zaﬁdnﬁe f nmet abolites by using
LC M5 V\%,t qgui d chronat ogr aph equi pped
wi PR tae shpaers fswrﬁeéelhmﬂéilsnfﬁte%w col umm (Wt ers)
[0288] ankk RsMtCHOMRSS TR, 9 JHlls 4 dxbipl® YRR oArse of
tandem nass spectromster (Mcromass, Manchester, UK)
compoungsys seamp pRigryesils3. 10287] Phan- nacoki netics anal ysi s
was performed using SiginaPl ot software system ( SPSS
sci ence, Chicago, IL). A one-conpartnment nodel was
used for blood concentration-tinme 80 WO 2007/ 106525
Table 6.PCT/MS246/s806412 profiles for the oral gavage dosing
and fits to the follow ng equation (see, Gbson, GG
@ochpodkatt, P.: | NTRODUCTI ON TO DRUG METABOLI SM
SEC&\ID ED., Chapnan and Hal I, New York 1994,

Time : 55 606 16 150 1201 1204 1206
el'm nation phase was cal culat ed y t he fo | ow ng
&q:H:aL| an: ;LJ_L— [l éOQLh
0 0.00 0.00 ' 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
15 288.97 16.07 0.00 5.70 0.58 7.26 4.86 9.19 0.00 0.00
30 276.16 45.76 1.61 16.05 5.18 7.82 3.81 32.65 0.19 0.00
60 241.03 100.35 4.82 31.79 7.77 4,58 1.98 42 .48 0.34 0.00
120 107.19 21691 9.37 24.00 9.50 1.39 0.42 21.09 0.11 0.00
180 |56.41 260.79 10.98 1455 7.05 0.60 0.16 7.15 0.00 0.00
240 26.42 268.90 6.83 10.05 4.60 0.00 0.06 3.16 0.00 0.00
300 20.81 302.64 5.62 7.20 2.45 0.00 0.05 1.72 0.00 0.00
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The area under the concentration (AUC) was cal cul at ed
by the follow ng equation: AUC = alb Were: - C = the
w0 od0al104skHod concentration at time t - a = theCT/US2007/006412
extrapol ated zero intercept - b = the apparent
first-order elimnation rate constant [0288] The
results shown in Tables 6, 7 and 8 and exanpl es of the
time course of conmpounds is shown in Figures 1-3.
Table 6: LC M5 anal ysis Conpound Tinme 1153 1555 1606
360 | 101083 1157 1131112142301 2264 12080 0 0008 0. dB0®. 000.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 15 288.97 16.07
480 | 46600 532004%. 3877. 2614086 90.89 0. 0®00. 000.030 274BOA6 0.00
45.76 1.61 1.6.05 5.18 7.82 3.81 32.65 0.19 0.00 60
1440 | 0061. 034ds 35 4. 82 §b079 .60 4. Bdbol. 98042. 48 QB4  0.00
0.00 120 107.19 216.91 9.37 24.00 9.50 1.39 0.42
21.09 0.11 0.00 180 56.41 260.79 10.98 14.55 7.05
0.60 0.16 7.15 0.00 0.00 240 26.42 268.90 6.83 10.05

o $c3808 88 Bl Tl Do R A0, 0

maximunPCindssPatdnh G364 bAd §66s $0stdined bRibd4e®ds. 2Highed b ddee3s

. Q.. 0.00 Q.00 480.4.66.320.45 1.47 1.50 0.86 Q.00
(ooavailghib) gentahy doopone 4 ikpetpistenbi s b o ot tistcl
Accordin@]10)4h&pRBerte QP af) abidic oBPimPlatves theeralcivailamiliet of tiadees
..... a big difference in these conpounds. The acids reach a
inhibitor$ayi num concentration faster and gi ves sustai ned bl ood

| evel s. Hi gher blood levels (bioavailability)

generally correspond to higher protein binding and-

hi gher efficacy.. Accordingly, the presence of an
Table 7: Rbadhecakiieatsicyparametes©f cotmpoundd avai l-ability of these

inhibitors. Table 7: Pharnacoki netic paranmeters of

0.00

0.00

0.00

Cmpd. CONMppBad&ture IC5 | AUC | AUCINF | AUCINF

(solubility in M) | (@M* | _D_pred | D_pred/

oil) . min) (min*kg* | ICsp
nM/mg) (AUC/

I1Cs9)

1153 145 |358 | 119214 8221 (2.5)

(Opaque) @\ j]\ /O o

1156 g 4. 1.0
@\u)ku/\() > ’ 0

e

o

1555 11.5 | 390.1 13002825 | 1130680

©Opaauey | L Q/L (33.9)

1606 i 1.7 2.6 8553 5031(1.5)

» o] N/U\CF
(Suspension) @ /H\ /Q .
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Crpd. Structure 1C50 AUC AUCI NF AUCINF (solubility in
(nM (M D pred D pred/ oil) mn) (mn*kg* |IC50
wWoRJoTgdeseAUC/ 1 C50) 1153 14.5 35.8 119214 82pAT/(1R2087/006412
(Opaque) O~NOINI N "N H1156 5 4.9 (1.0) 1555
11.5 390.1 13002825 1130680 F O (Opaque) (33.9) HH
1606 0 1.7 2.6 8553 5031(1.5) (Suspension) j~ CFA H
82 WO 2007/ 106525 PCT/ US2007/006412 1163 0 3.19 5.6
18504 5800(1.75 (paque) O N 1157 2 .64 2 2 7187 2722

11163 (0.8) (Opaque) 11%%.3 (B32quie3-60 NI @858 H 115800 (1.75

(Opaque) "o 2 § di g0y vedy H H

1157 i 264 |22 7187 2722 (0.8)

) S~
(Opaque) @ 10

1159 1.3
(Opaque) '
N

1121 (Not o 32
AN EE Y
dissolved) H H/UYQ

1201 i 1.2 4.8 16100 13416 (4.0)

(Suspension) @ j\ Q | :

1204 i 1.1
(Opaque) A@uiupkq(l

1206 . ] /[k/\)]\o/ 2.7
(Opaque) é@\)k/o

1642 %\ /O/u\ 275.1 | 5.8 © ] (0.02)

644 )k 283
@ i

1645 i 27.6 | 220.7 (8.0)

1701 N~ 1.4 4.9 (3.5)
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0O 1201 1.2 4.8 16100 13416 (4.0) T N (Suspension) M

H 1204 1.1 (Opaque) i 1206 » 2.7 N ( N (Opaque) /
wa100v3ods2N 11 1642 o J}\ 275.1 5.8 (0.02) NonmPC1/682007/006412

28.3 UfNCF. n "itivl1ll 1645 27.6 220.7 (8.0) 1701

%1.4 4.9 (3.5) 1! N NN 83 WD 2007/106525

PCT/ US2007/ 006412 1702 0.9 5.4 (6.0) ~H H 1710 0.8

"~1 / as " NRo~\ 1711 0.4 RNy (~"";

1702 )k 09 |54 6.0)
~

1710 0\\%5 0.8
- . Y ~
T O

1711 0.4

Table 8:
Time|Compound 1153 in solution at 0.1 mg/kg dose{Compound 115?; in solution at 0.3 mg/kg dose
0 0.31 0.00
15 |5.33 288.97
30 |19.59 . 276.16
60 |[56.74 ' 241.03
120 (106.43 107.19
180 {100.94 ) 56.41
240 175.71 26.42
300 {44.51 20.81
360 {20.15 10.10
480 |13.01 4.66
1440 {0.00 0.00
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Tabl e 8: Tinme Conmpound 1153 in solution at 0.1 ng/kg
dose Conpound 1153 in solution at 0.3 ng/ kg dose O
wO287/106500 15 5. 33 288.97 30 19.59 276.16 60r&SBUF207/006412

241.03 120 106.43 107.19 180 100.94 56.41 240 75.71

26.42 300 44.51 20.81 360 29.15 10.10 480 13.01

4.66 1440 0.00 0.00 84 WO 2007/ 106525

PCT/ US2007/ 006412 WHAT IS CLAIMED I'S: 1. A conpound

having the formula: 0 R2 R3 R1.Y1l' Y2 A, L~-R4 wherein
WHAT B CLAIMBR Fier sel ected fromthe group consisting of

Cl - Cgal kyl, aryl Co-Cgal kyl, C3-C, 2cycl oal kyl and

het erpcycl XlconfR6Rd BRYiInGMRE formaubstituted with from |
to 2 substituents each i ndependently selected from

the group consisting of Cl-C8alkyl, Cl- C8heteroalkyl,
aryl, heteroaryl; wherein,sayd lic portions are
nmonocyclic or polycycli c Ry Nve gctetl fromthe
group consisting of a bond, C(R5)2, NRS5 and 0; Y2 is

sel eclRétein®NstahBeBbortiel S Sthithe gfupa ol sittng HIRS,-8Rslikyt,

0; each R2, R3 and R5 is independent|ly selected from
arylCo-Gsplkyhy Codpreeshalisyli ang heterpeyely) gaph opHighelrsupstipptedwith from 1 to
2 substit%?ﬁt@ %W&hé!ﬂend@ﬁ’ttl{ ghatiby lﬁ%Hbﬁxte' g‘i’éﬁ;ﬁ&n‘ﬁﬁ.sﬁggfo&‘gjpéxaﬁé}l,%l-

substi tuents; is selected Tfromthe grou

Csheterqadindi ayl, heterfary; heeein spidsycliportiogs azaheydcyalic ogpolycyclic;

h - s .
e o A S R on SR 0

is selected from the group consisting of a bond, NR® and O;

each R?, R? and R’ is independently selected from the group consisting of H,
alkyl and CORS;

A is heterocyclyl, optionally substituted with from 1 to 2 R’ substituents;

L is selected from the group consisting of a direct bond, C;-Cjzalkylene, C;-
C;zheteroalkylene, Cs-Cescycloalkylene, arylene, heteroarylene, ~-CO-, ~-SOy,- and -Se-;

R* is selected from the group consisting of H, C;-Cgalkyl, C,-Cgalkenyl, Cx-
Csalkynyl, C;-Cgheteroalkyl, arylCy-Cgalkyl, Cs3-Ciacycloalkyl and heterocyclyl, each
optionally substituted with from 1 to 2 substituents each independently selected from the
group consisting of C;-Csgalkyl, halo, C,-Cgheteroalkyl, arylCy-Cgalkyl, CORS, S(O),“R6 and
heteroaryl;

each R%’ is independently selected from the group consisting of H, C;-Cgalkyl,
OH, C-Cgalkoxy and amino;

each R’ is selected from the group consisting of halo, nitro, C,-Cgalkyl, C,-
Cgalkylamino, hydroxyC,-Csalkyl, haloC;-Csgalkyl, carboxyl, hydroxyl, C-Csalkoxy, C,-
CsalkoxyC,-Czalkoxy, haloC;-Cgalkoxy, thioC,-Cyalkyl, aryl, aryloxy, C3-Cgcycloalkyl, Cs-
Cscycloalkyl Cy-Cgalkyl, heteroaryl, arylC,-Cgalkyl, heteroarylC,-Cgalkyl, Ca-Cyalkenyl
containing 1 to 2 double bonds, C,-Cgalkynyl containing 1 to 2 triple bonds, Cs-
Csalk(en){yn)yl groups, cyano, formyl, C,-Csalkylcarbonyl, arylcarbonyl, heteroarylcarbonyl,
C,-Cgalkoxycarbonyl, aryloxycarbonyl, aminocarbonyl, C;-Cgalkylaminocarbonyl, C,-
Cgdialkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylC,-
Csalkylaminocarbonyl, haloC;-Cgalkoxy, C,-Csalkenyloxy, C>-Cgalkynyloxy, arylC,-
Cgalkoxy, aminoC,-Cgalkyl, C;-CgalkylaminoC,-Cgalkyl, C,-CgdialkylaminoC,-Csalkyl,
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R4 is selected fromthe group consisting of H,
Cl - C8al kyl, C2-Co6al kenyl, C2- Co6al kynyl
w@heozBseer oal kyl , aryl Co- C8al kyl, C3-Ct 2cycl o' kRyb20amahe412

het erocyclyl, each optionally substituted with from1l

to 2 substituents each independently selected fromthe

group consisting of Cl-C8alkyl, halo,

Cl - C8het er oal kyl , aryl Co-C8al kyl, CORE, S(O,,,R6 and

heteroaryl; each R6 is independently selected fromthe
arylaming€o@paliph sindna, i€ -Gfdiaikylamigs giripmino, @yl CoiCsafxylaming, Ci-

CyalkylcBn Q%n:i]rgog afAESnCHy bR %?ﬁge{?x&gcga%lﬁ,?-%é?ﬁ&ﬂﬂio, arylthio, haloC-

consi's
Cgalkyltta8ahioglyamd, iwthibyyimox GG eyl seyfinyl hal-Celk dgaifdapll, arylsulfinyl,

car boxyl r ox - C8al kpx % 4 .
aryisutfogf, ARSI, et eet BB G Gsitylgminesglfppyp and
arylamina§utfony®tr yl oxy, C3-Cscycl oal kyl, C3- Cgcycl oal kyl
C1- ngl kyl, .heter oartyl., a{%lq- Cgal kyl ,
het erafiPsesiptaggeRyMegeaidhig kenyl  containing 1 to 2
doubligs HORESt ds &mlkEVE HeANdM Di 4@ 1 to 2 triple
bonds, C4- Csal k(en)(yn)yl groups, cyano, fonnyl,
QO - CoRPmyAceatisRbiyiAcceRiable desivpavRpItherrek er oar v
carbonyl, C -C8al koxycarbonyl, aryl oxycarbonyl,

ani ngcar bornd confgoutdah kidraamecaiaaih 1, Wherein Y' is NR®.
C8di al kyl ai ni nocar bonyl, aryl am nocar bonyl ,

di aryl am ngcar bonyl .. .aryl C.- Csal kyl am.nocar bogyl

hal 08 - CoaM KGRy 68 AT SRIeE Y CTEFAV RGN oxys 2 bond
aryl d - Csal koxy, am noCl- C8al kyl,

Cl - C8al ky|Hrd conbui8ah kytqrdGice@Bith alaky RawhaeirCy? is NR®.
1- Csal kyl, 85 WD 2007/ 106525 PCT/ US2007/ 006412

aryl am noGs- -ani j - ' | ami 2.

aryl Zsrrnri n o,crhae %S’W&Q éﬁ %&gﬁnannqg ,&gj{:ﬁé él’ g’%{:@%} go ﬁSyP

am no, aryl carbonyl am no, azi do, mnercapto, '

C3- CSal kyiThs ompoupdtihiagcorfanasGtith cgih Ry whhien Y is NR®.

t hi ocyano, i sothi ocyano, Cl-C8al kyl sul finyl,

Cl- CBal kyIid doatiydnadh wbotbidtilicy ol 6 WhbRRY Y is a bond.
am nosul f onyl - C8al kyl am nosu’l onyl ,

C1- C8di al k’ﬁll am nosul fonyl and aryl am nosul f‘?”x,': ., the
subsci pt The eomppundtia gegordangy wigh glair e whgkedt i pt C(H 2.
is an integer of fromO to 2; and pharnaceutically

accept abl erkleddnyiundas abttigede with cikhif 6CORBRUNY ' 1O,
accordance with claiml1l, wherein Y is NR5. 3. The

compoynd i.p accordance with cl ai) .wherein.YZ, s, as
oS SRR Ao datis il Bl WReTein § 55 NS,
wherein Y2 i s NR5.

11. The compound in accordance with claim 1, wherein Rz, R3 and R are

12. The compound in accordance with claim 1, wherein A is selected from
the group consisting of piperidinyl, 1,3,5-triaza-tricyclo[3.3.1.13,7]decyl, indolyl, pyridyl,

morpholinyl and benzimidazolyl.
13. The compound in accordance with claim 1, wherein A is piperidinyl.

14. The compound in accordance with claim 1, wherein A is 1,3,5-triaza-~

tricyclo[3.3.1.13,7]decyl.
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5. The conpound in accordance with claim 2, wherein Y2
is 0. 6. The conpound in accordance with claim1,
wob@ranes2y2 is NR5. 7. The conpound in accor daPrCEUSRD006412

claim6, wherein Y is a bond. 8. The conpound in

accordance with claim6, wherein Y is C(R5)2, 9. The

conpound in accordance with claim®6, wherein Y' is O.

10. The conpound i n accordance with claim®6, wherein

Y is NR5. 11. The conpound in accordance with claim

1, wherein , R3 and. RS are 2. .The conpound .

accor nceT% EHRPH: 1aC°WH1@P%9r Wit C}aéms]el"élefngaﬁqsd olyl.

t he .group consi sting of piperidinyl,

1, 3, 514.r i aThe tompymidindcdotiatds W}tﬂeﬂmm 1wttt A is pyridyl.

pyridyl, norpholinyl and benziinidazolyl. 13. The

conpo d| accordanevvlth 1 . rein . Ajs .

pi perwl nyﬁ“h ci%poﬂxhencagn%%d h accaé%/{rhga exeifi4 f5 morpholinyl.

claim1, wherein Ais 1,3,5- trlaza-

tricyt$.0[ 3T8¢ momsgmcu@@ﬂcordaﬁcmm@wmmmem Ais

S2007/ 006412 15. The compound in accordance wth

benZn‘nlE%[)ll 11, wherein Ais indolyl. 16. The conpound in

accordance with claim11, wherein Ais pyridyl. 17. The

conpolfhd i Ahacempdemtio agcotdaptaivith tlaimhehaiing fhe formula:

nmor pholinyl. 18. 'The conpound in accordance with

claiml, wherein Ais benzimdazol 19. The

conpound in accordance w thocl ai mg@ vifg the

formula: O NAA\NR Il )RY S—wherein R is a

menber sel ected fromthe gro&p con st ng of

Cl- CBahkin R %rayllngﬂlbgisﬂl&%d fibn the Jg?&ibcéd?@ SEME o?ﬁq-Cgalkyl

het er ocycly Etl onal Iy substituted with froml

arleo-%ﬁB@f%».%@nwscle%l W Mda&@rﬁumyl yraenallytsalistitish wxhlefrom 1t02
subsntu&ftQHchhClﬂﬂééeﬁhbﬁg/ éy&%&d el oyl 0\{}% ogﬁ %%%ea'dgx 1, Ci-

aryl, heteroaryl’ erein sald c portlo ‘ar'e
Cgheterqﬁ}fwcgrdlﬂ}@tqwaryb 0\}'}5%@1@ Ispidccycloalkyl portions are monocyclic or

polycyclic;

L is selected from the group consisting of a direct bond, C;-Cizheteroalkylene,
-CO- and -SOy,-;

R* is selected from the group consisting of H, C;-Cgalkyl, arylCy-Cgalkyl, C3-
Cizcycloalkyl and heterocyclyl, each optionally substituted with from 1 to 2 substituents each
independently selected from the group consisting of C,-Cgalkyl, hato, C,-Csheteroalkyl,
arylCo-Cgalkyl, COR®, $(0),R® and heteroaryl;

each R® is independently selected from the group consisting of H, C-Cgalkyl

C,-Cgalkoxy and amino;
the subscript n is an integer of 0 to 1;
the subscript m is an integer of from 0 to 2; and
pharmaceutically acceptable derivatives thereof.

20. The compound in accordance with claim 1 having the formula:
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L is selected fromthe group consisting of a direct

bond, Cl1-C, 2heteroal kylene, -CO and -SOr ; R4 is
wa@eloeaoesads from t he group consi sting of H C - GBei/kg1007/006412

aryl Co- C8al kyl , C3- Cl2cycl oal kyl and heterocyclyl,

each optionally substituted with froml to 2

substituents each independently selected fromthe

group consi sting of Cl-C8al kyl, hal o,

C, - CBhet er oal kyl, aryl C3- C8al kyl , E, S(O,,,R6 and
heteroaryl; each R6 is |nd endent Iy-\ﬁel ected fromthe
group consi sting of H, (ﬁyl | koxy and
ami no; the subscript n |sNanN| neyer’ 0 to 1; the

subscript. mjs an integer of fromO to 2; and

phar R, 1?: 1s|amembenelsted femithegropesonsiginget Cofsalkyl,

- I t
e AR TN JACEOMIES L Iy AT RS om0

substituentsepch pndependently selagkad fsom the gioviponsintieg 0561-Esalksyl, Ci-

Concr UGB SR 08 S0Py B s

polycyclopt i onal |y substituted with from 1to 2 subst it uent S
each i ndependent ly selected fromthe group consisting

of C l.s

o i Rt 8, R SR o P LB Moy in,
-CO- ange$Qeycl i c; L is selected fromthe group consi sti ng of

a direct bond C2- Ci 2het eroal kyl ene, -CO and - SOm ;

R4 i spsgl t -
ORGP iy Cutio

Crocyclogliiy pad heteyocyc ch pptlm?ém spbsiifted; \mln ér@nwl th2 sulsitituents each
mdepen&e%tl% SRR A48 Qﬁes Pn%&gg&lﬂgyﬁt AIK%IS ﬁ!ilg Cb 16-93 fxétgr@alkyl

group, conS|st
arylCo-Cgalk @B IR T, SHDRyR arairl}dt@oa@Bal kyl, CORG, S( O,,,R6 and
het eroaryl; each R6 is i ndependent ly selected fromthe

gr OUR:&R 'i’tcﬁi i§ Hd%gergfen{ﬁy sgeétg& ?zlow lthe group consisting of H, C(-Csgalkyl

C,-Cgalkoxy and amino;
the subscript n is an integer of O o 1;
the subscript m is an intéger of from O to 2; and
pharmaceutically acceptable derivatives thereof.

21. The compound in accordance with claim 1 having the formula:

wherein R' is a membe;' selected from the group consisting of C;-Cgalkyl,
arylCo-Csalkyl, C3-Cj;cycloalkyl and heterocyclyl, optionally substituted with from 1 to 2
substituents each independently selected from the group consisting of C;-Cgalkyl, C;-
Csheteroalkyl, aryl, heteroaryl; wherein said cycloalkyl portions are monocyclic or
polycyclic;

L is selected from the group consisting of a direct bond, C;-Cjzheteroalkylene,
-CO- and -Som-;
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G - Cgal koxy and am no; the subscript n is an integer

of O to 1; the subscript mis an integer of fromO to
wQ200anabs2phannaceuti cal |y accept abl e deri vat i VBGT/US2007/006412

thereof. 21. The conpound in accordance with claim1

having the formula: 4 i f_ RR.N~-N(1 LNL HHR

wherein R is a nenber selected fromthe group

consi sting of Cl-Csal kyl, aryl Co-Csal kyl,

C3- G Zcycl oal kyl and heterocyclyl, optionally

subst® tigiselectasl fieni therarpup epristiag ed H, (G ehtadlod aaril Co-Csalkyl, Cs-

' | | ) . i SLi :
CracyeloplfI PR RpocyglSE B BENATRTLMRALR WIERBR £ P fltlituents cach
independehtly e¢lactedifidne jied grabix gonspatingiof 6k -Guadkypirede,yCi-Cehatgroalkyl,
c j6 &; S | ected. fromthe group consisting
arylc"'cg‘rgi(%l’ ﬁﬂecs (%g?%,m‘g%e%r%&’er oal kyl ene, -CO and
-SO,,,-; 88 WD 2007/ 106525 PCT/ US2007/006412 R4 is
sel ecaehiRf inimdependgnidy pelewerd frommi thg godupH;onGistiag aff kiy IC-Csalkyl

[ CO- kyl, C3 Cl2cycl oal kyl and heterocyclyl,
C"Csalkgggﬁ%))ﬁlggﬁal ly substituted with froml to 2

substituents each independently selected fromthe
gr ouphe sulsicept mis af in@eC8H toyl;, hal o,
Cl- C8het er oal kyl, aryl Co-C8al kyl, COR6, S(O,,,R6 and

het er, - 1S d | el ected fromthe
gr ousﬂ‘?%‘yndssicgﬁ?%gsc%ﬁlﬁ?géérlb?&@)glpgﬁb’ é((Zrldi Csal koxy and
am no; the subscript nis an integer of O to 1; the
subs mapva%urlgaléhawp@ebrde@ﬁ/awwg@e% 2; and

phar maceutical ly acceptabl e derivatives thereof. 22.

The conpounkk kdin i aBeRd¥hdeRvigh Blafth I AYAdGe tBi@nula:
formula: O N)Il F2"H H N R4

;
R\H)Lm .
N\L,R“

wherein R! is 2 member selected from the group consisting of C;-Csalkyl,
arylCy-Cgalkyl, C3-Cicycloalkyl and heterocyclyl, optionally substituted with from 1 to 2
substituents each independently selected from the group consisting of C;-Cgalkyl, C;-
Csgheteroalkyl, aryl, heteroaryl; wherein said cycloalkyl portions are monocyclic or

polycyclic;

L is selected from the group consisting of a direct bond, C|-C\;heteroalkylene,

-CO- and -SOyy,-;

R* is selected from the group consisting of H, C,-Csalkyl, arylCy-Cgalkyl, Cs-
Cacycloalkyl and heterocyclyl, each optionally substituted with from 1 to 2 substituents each
independently selected from the group consisting of C;-Cgalkyl, halo, C|-Cgheteroalkyl,
arylCy-Cgalkyl, COR®, S(0),,R® and heteroaryl;

each RS is independently selected from the group consisting of H, C;-Csalkyl

C;-Cgalkoxy and amino;
the subscript n is an integer of O to 1;

the subscript m is an integer of from 0 to 2; and
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wherein RL is a nmenber selected fromthe group
consi sting of Cl-C8al kyl, aryl Co-C8al kyl,
wCz1@3yx| oal kyl and heterocyclyl, optional |l yPCT/US2007/006412
substituted with froml to 2 substituents each
i ndependent|y selected fromthe group consisting of
Cl- CBal kyl, Cl- C8heteroal kyl, aryl, heteroaryl;
wherein said cycloal kyl portions are monocyclic or
polycyclic; L is selected fi-omthe roup consi sting
of apkHrmaceutiseHy ac@ptabio Hetvatiyas kpr -CO and
-SO,,,-; R4 is selected fromthe group consi sting of
H  Ci3 CBahkylconfbkhdhr £RatdaNke with-cl15A2E YalRgliky foraiith:
heterocyclyl, each optionally substituted wth froml
to 2 substituents each in pendently selected from
the group consisting of C1-[C8al k hal g,
Cl1- C8het er oal kyl , aryICb- S(O 11RE and
heteroaryl; each R6 is in epenae\rTy selected fromthe
gr oumhféﬁﬂﬁ RS ﬁsb@ﬁle@fbek'iselé‘dtemlnkme gr&ip %km&ofmmgalkyl
0, the su ript.nis i nte Qto
aryICo-Callpdcbr Evz%og?% ar%tle@@rcy ! W&ﬁ%‘% tmﬁ?ﬂrm%fq%l o2
substitueR@Q4¢H RRegen RBatTY WS1808d RS thbZronh 8RRt d FaRL Cialkyl, Ci-

acceptabl e derivatives thereot. 23. The conpounéhrn

Cgheteroglkyly P@’éﬂ@éﬁfﬁﬁ% where Sfqu%\XHIQ?ékiflﬂ@fﬁ“QﬂsrﬁfP gonogyghic or
polycyclilf - ~~ L~R4  H n LN wherein Rl is a nmenber selected

fromthe group consi sting of Cl- CBaIkyI

aryICo C8al k C3- Cl2cycl oal kyl cl

opt i & |SP1§C@§ T HiR USRI AL ‘g’EFCE lf?tyzh%tﬁr%lkﬂme,
-CO- and®&¢d),-1 ndependent |y sel ected fromthe group consi sting

of Cl CBaIkyI a - Cgheteroalkyl aryl, heteroaryl

wher clo portions
oty &0y Seledipd Femee dhowhCTstsine rb o oAt e R gyt G
clzcycroarkgh £RCHet08gh1y Chadhldhainan 9 alikyinase WIth'ﬁQn 1ata>0b suekituents each

is selected fromthe group consisting of
mdepend@mtltgapktyqi frog S}qe@ol@scpq@g,qtmggﬁ C;-Cgalkyl, halo, C;-Cgheteroalkyl

arylCo-Csalkyl, COR®, S(0)nR® and heteroaryl;

each R® is independently selected from the group consisting of H, C-Csalkyl

C,-Cgalkoxy arld amino;
the subscript n is an integer of 0 to 1;
the subscript m is an integer of from O to 2; and
pharmaceutically acceptable salts, solvates, hydrates, and prodrugs thereof.

24, The compound in accordance with claim 1 having the formula:

wherein R' is a member selected from the group consisting of C,-Csalkyl,
arylCy-Cgalkyl, Cs-Cjacycloalkyl and heterocyclyl, optionally substituted with from 1 to 2
substituents each independently selected from the group consisting of C,-Csalkyl, C;-
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Cl2cycl oal kyl and heterocyclyl, each optionally
substituted with from1 to 2 substituents each

w0 pabepessaent | y sel ected fromthe group consi stPEmUSI007/006412
Cl - C8al kyl, hal o, C -C8heteroal kyl, aryl Co-C8al kyl,
CORE, S(O,,,R6 and heteroaryl; each R6 is
i ndependently selected fromthe group consisting of H,
Cl - C8al kyI C | -C8al koxy and am no; the subscript n

ger o Q ta 1; bscript rn is an
Csheter‘?aﬁ’f@g%frﬁ SFTEPHM: (VheseiD; Sawcm%ﬁﬁesmscﬁ mipnocyclic or
polycycHeécept abl e salts, solvates, hydrates, and prodrugs
t her eof . 24. The compound i n accordance with claim 1

hawngt?ﬁg o(igula: O R, N\ n_Hn~R4 L wherein

R 45 FERTET OB BEEaRrR FUISting of A difsciching: Singheteroalkylene,

-CO- andf-€b;,G8al kyl , aryl Co- C8al kyl, C3-d 2cycl oal kyl and
heterocycl yl, opti onal ly substituted with froml| to 2
substhuuenﬁs e dep endentltynsel ected fromth

gr oup ¢ Sh¥T €S OrBftE‘E:SrO@fﬂOR?F 3 24 @0@@@%‘%/@@@5@@@1 Cs-

Ci2cyclddHy1URA MR SO 2eachipaibaiIOA UKL tutdd Whth theh @ rtQ 3l Mibstituents each
cycl oal kyl portions are nonocyclic or

mdepenﬁ’%ft Cv&?q@ gﬂ m;the gEUREBEsHR AT Em&saikaly bah:o RaiCGabistegoadieyl,

arylco-@gamyn e(g(gRbcg(d))mﬁ akd BRlgy0al kyl ene, -CO and
i $ sel ected fromthe group consisting of

H Cl f}<y| aryl Co- C8al kyl , C3- Cl2cycl oal kyl and
het er %%C‘;??g* indep W%‘ﬁ'.ssheﬁﬁdﬁ%&ft FOYP SENSFHNE Wlénﬁlmcsalkyl

C)-CgalkéxyZarlUfsinb!l uent s each independently selected from
the group consisti ng of Cl- C8al kyl, hal o,
Cl-C8 teoaJk §8alkl CO?G S(O),,,R6and
het er ?)éﬁs %"}t‘égqrﬁ 8deddent Iy selected from the
group conS| sting of H, Cl-CBal kyl C 1-C8al koxy and
am nothetshBsceipbaCisiaplinRRgbSofoh M 8g2anT 0 to 1,

pharmaceutically acceptable salts, solvates, hydrates, and prodrugs thereof.

25. The compound in accordance with claim 1 having the formula:

‘H__ N

n

wherein R' is a member selected from the group consisting of C;-Cgalkyl,
arylCo-Cgalkyl, C3-Cjscycloalkyl] and heterocyclyl, optionally substituted with from 1 to 2
substituents each independently selected from the group consisting of C,-Cgalkyl, C,-
Csgheteroalkyl, aryl, heteroaryl; wherein said cycloalkyl portions are monocyclic or

polycyclic;

L is selected from the group consisting of a direct bond, C,-C);heteroalkylene,
-CO- and -SO,,-;

R* is selected from the group consisting of H, C;-Csalkyl, arylCo-Cgalkyl, Cs-
Ciacycloalkyl and heterocyclyl, each optionally substituted with from 1 to 2 substituents each
independently selected from the group consisting of C|;Cgalkyl, halo, C;-Cgheteroalkyl,
arylCo-Cgalkyl, COR®, S(0)R® and heteroaryl;
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the subscript inis an integer of fromO to 2; and
phar maceutically acceptable salts, solvates, hydrates,
war@700eas ugs thereof. 25. The conmpound i n acRCI/US200B006412

with claim1 having the formula: O Ra R 1 -A~H o

1 ~-NL wherein R is a nenber selected fromthe group

consi sting of Cl-Cgal kyl, aryl Co-Csal kyl,

C3-Cl2cycl oal kyl and heterocyclyl, optionally

substituted wifth from1l to 2 substituents each

i ndep%ar?géﬁtlﬁ yadeppdenty seleled i gheogrgue sprsisfingRf 1BCi-Csalky!
C-Cgalleky(@Bdl diho; C1- CBheteroal kyl, aryl, heteroaryl;

wherei n said cycl oal kyl portions are nonocyclic or

pol ycyclic, L is selected fromthe group consisting of

a di ré‘@tsumfnéﬂ@m@fgé‘?ﬂyl ene, -CO and -SOn ;

R4 is selected fromthe group consisting of H,

C1- CBglelsyibscript ¥l {©an GBb&ydf, frdmd 0 teD2eimg! oal kyl and

het erocycl yl, each optionally substituted with from!]l

to 2 substityents each. independepntly selected from

the P BEREEHERLY PGPl deralives iberdsy o,

Cl- Cshet eroal kyl, aryl Co-C8al kyl, COR6, S(O,,, RE and

het er2@r y| The 8dmp@urDd Hctoaanse WER/CLIIR00ELGRS kZXormakh

R6 is independently selected fromthe group consisting

of H, Cl-CBal kyl Cl1-C8al kogy and am no; the subscri pt

nis an integer of 0 to df S@hSgripgkemis an

integer of fromoO to 2; and gﬁgnqg@—d{i cally

acceptabl e derivatives thereof. 26. The conpound in

accor Wheed By isrp mpmbes selepid figme the eraipasnsisting oRC:i-Calkyl,

arylCo-CgalkyP, C3-8,,86c1Balkyl and heterocyclyl, optionally substituted with from 1 to 2
substituents each independently selected from the group consisting of C;-Cgalkyl, C;-
Csheteroalkyl, aryl, heteroaryl; wherein said cycloalkyl portions are monocyclic or

polycyclic;

L is selected from the group consisting of a direct bond, C;-C)sheteroalkylene
“CO"‘ and 'Soln‘;

?

R* is selected from the group consisting of H, C;-Cyalkyl, arylCy-Cgalkyl, Cs-
C2cycloalkyl and heterocyclyl, each optionally substituted with from 1 to 2 substituents each
independently selected from the group consisting of C;-Cgalkyl, halo, C;-Cgheteroalkyl,
arylCo-Cgalkyl, CORS, S(O)mR6 and heteroaryl;

each R® is independently selected from the group consisting of H, C,-Csgalkyl

C-Cgalkoxy and amino;
the subscript n is an integer of 0 to 1;
the subscript m is an integer of from 0 to 2; and
pharmaceutically acceptable salts, solvates, hydrates, and prodrugs thereof.

27. The compound in accordance with claim 1 having the formula:
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wherein R is a nmenber selected fromthe group

consi sting of Cl-C8al kyl, aryl Co-C8alkyl, C3-C
wa2eyabesas kyl and heterocyclyl, optionally subBCT/U8108T006412

with froml1l to 2 substituents each independently

sel ected fromthe group consisting of Cl-C8al kyl, Cl1-

Cghet eroal kyl, aryl, heteroaryl; wherein said

cycl oal kyl portions are nonocyclic or polycyclic; L

is selected fromthe gr oupoconsi sting of a direct

bond, Cl1-Cl2heteroal kylﬁgggu\ and 8O n ; R4 is

sel ected fromthe group ns{g n kg of H, Cl- Cgal kyl

aryl Co- C8al Igyl , C3- Cl2cycl oal kyl and heterocyclyl,

eachvwhsréinRalis y meuhsr selacted fipm Hhefgrovp gonsstipg of C,-Csalkyl,

) t it ent ' t Ly
arleo-CbalrIﬁpﬂbbé—gﬁ%clygko%ﬁ( grf'td @g@ggﬁggloﬂﬁgﬁw&bggm%m& lﬁ%m 1to2
substituefit-c@gh atdepaalekily selactyd GonOBel drylp c@OR B BC)Csalkd, Grrd
teroaryl; each is ipdependently selected fromthe
cuhetero b g3l be g By S S ot R P U
polycycligin no; the subscript nis an integer of O to 1; the
subscript mis an integer of fromO to 2; and

h cal hl e sal | . hyd
Bnd prsar ey BErEsiE R Sl acnd it B c ek B tene,

-CO- andM3dn,-¢l ai m | having the fornmula: 92 WO 2007/ 106525
PCT/ US2007/ 006412 R4 ~FL~ H n ~N wherein Rl is a

menbeys .sel.ect r st N .

o AVESLE RS AT, S 8URSBREL A A0, iy cuaton.
Cocyclofikybamtietksdcycloh thdnaptionaiybsbdtituted ovithi froumflr tord substugnts each
. uhstituents each i ndependentl.y. sel ected. fr t.h
independy SRS A B D BB C i Ol Ay Hperoalio
arylCo-Cadliyl, GOt e 5@y i’ andhhetegdarylai d cycl oal kyl portions are

nmonocyclic or polycyclic; L is selected fromthe

0 a5 S B HLTET BB i r-coaos
C;-Czalkbk@and bmigs;oup consi sting of H, Cl-Cgal kyl,
aryl Co- Cgal kyl , C3-

the subscript n is an integer of O to 1;

the subscript m is an integer of from 0 to 2; and
pharmaceutically acceptable derivatives thereof.

28. The compound in accordance with claim 1 having the formula:

o
R n
H

a4
N R

wherein R' is a member selected from the group consisting of Cl—Cgalkfyl,
arylCq-Cgalkyl, C3-C,cycloalkyl and heterocyclyl, optionally substituted with from 1 to 2
substituents each independently selected from the group consisting of C;-Cgalkyl, C,-
Cgheteroalkyl, aryl, heteroaryl; wherein said cycloalkyl portions are monocyclic or

polycyclic;

L is selected from the group consisting of a direct bond, C.—C;zheté}oalkyl ene,
-CO- and -SO,,-;
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Cl2cycl oal kyl and heterocyclyl, each optionally
substituted with from1 to 2 substituents each
w0 pabepessaent | y sel ected fromthe group consi stPEmUSI007/006412
Cl- Cgal kyl, hal o, Ci1-Cgheteroal kyl, aryl Co-Cgal kyl,
COR6, S(O,,,R6 and heteroaryl; each R6 is
i ndependently selected fromthe group consisting of H,
Cl- Cgal kyl C 1-Cgal koxy and am no; the subscript nis
an integer of O to 1; the subscript mis an integer of
f r omRJ it eelgcted fipm Piecaravi eensisting|of Hh CepradlpylearylCo-Cralkyl, Cs-

. . . o
Craeyeloffiy) i hAER LR Raln otfona ) SuBQIRRY i RoRCLR! # TR Rruents cach
independehntly sélectRd fisn thengrbe consistimptod 1 Conk yl hisalgr G sheteroalkyl,

c I St - | kyl .aryl Co- Cgal kyl ,
aryICo-C@Eélg?g}{?ggékﬁé a%j“eﬁ%?déﬂjcycl yl, optionally

substituted with from1l to 2 substituents each

i ndepeckiBfifd indepérelentiylsélecsed fiom dreanpuir corsistinigog Ho fC1-Csalkyl

Cl- | kyl .. C, - Cgheteroal kyl, aryl, heteroaryl;
C"Cgal%ﬁgg?ﬁ“%%?’d cycl oal kyl portions are nonocyclic or

polycyclic; L is selected fromthe group consisting of

a di rtbesulisorigt n G, arGbRiget ef @&d kyl ene, -CO and

-S01,,-; 93 WD 2007/106525 PCT/ US2007/006412 R4 is

sel e r d . SHI: QY. H, C1- Cgal kyl,

aryl %g%%lcﬁg? %h%g@ggvgﬁggigltgghgg%et erocycl yl,

each optionally substituted with from | to 2 , ,
substiihageneestisaldn acdenwblsenatiarmol yatese hpdratey, #ndoprodrgs thereof.
group consisting of Cl-Csal kyl, hal o,

Cl- Cahiet erppd kithpourR! ivlacBor@aRddvth o3t hadify) the tR@n@Ad

heteroaryl; each R6 is independently selected fromthe
group consisting of H Cl-Csal kyl Cl-Csal koxy and

am no; the subscript n isﬁp' t(@_l__@_,fR”O to 1; the
0 Hrolﬂn\,g

subscript mis an integeR’ N Nto 2; and
wherein R' is a member selected from the group consisting of C,-Csalkyl,
arylCg-Cgalkyt, C3-Cacycloalkyl and heterocyclyl, optionally substituted with from 1 to 2
substituents each independently selected from the group consisting of C-Csgalkyl, C;-
Csheteroalkyl, aryl, heteroaryl; wherein said cycloalkyl portions are monocyclic or

polycyeclic;

L is selected from the group consisting of a direct bond, C;-Cj,heteroalkylene,
-CO- and -SO,-;

R* is selected from the group consisting of H, C;-Cgalkyl, arylCo-Cgalkyl, Cs-
Cizcycloalkyl and heterocyclyl, each optionally substituted with from 1 to 2 substituents each
independently selected from the group consisting of C;-Cgalkyl, halo, C}-Cgheteroalkyl,
arylCo-Csalkyl, COR®, S(0)nR® and heteroaryl;

each R® is independently selected from the group consisting of H, C;-Cgalkyl

C,-Cgalkoxy and amino;
the subscript n is an integer of 0 to 1;

the subscript m is an integer of from O to 2; and
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pharmaceutically acceptable salts, solvates, hydrates,
and prodrugs thereof. 29. The conpound in accordance
wowaoh/1edsai m 1 having the formula: o R4 RT NH PCT/UBR007/606412

wherein R is a nmenber selected fromthe group

consi sting of Cl-Cgal kyl, aryl Co-C8al kyl,

C3-Cl2cycl oal kyl and heterocyclyl, optionally

substituted with from1l to 2 substituents each

i ndependent|y selected fromthe group consisting of

Cl- Cehidceutgrllycrientabloderiytives fhareothet er oar yl ;

wherein said cycl oal kyl portions are nonocyclic or

pol yaycl l-@r:hetcoh%oﬁﬁh%ta@&r&mwlhﬁdgmmmam@&hétdrﬂﬂﬂ@f

a direct bond 1- C12het er oal kyl ene, -CO

-SQOL,,-; R4 is selected fr n1the group consi sting of

H, C1-Cgal kyl, aryl Co- Cgal C3- Ct2cycl oal kyl and

het er ocycl yl, each optloﬁh subs |tuted with froml

to 2 substituents each indepen /B%Iected from

t he group an|st|ng of Cl1- C8a|ky| halo

C1- Cytheran Balik g menabey|selscied A1qay fie gropp consigtjng ofity-Gsrdkyk
arleo—CQ:ﬁfcﬁr e loycRARN Bﬁd 'h%tekd’b@%@ %@B!ﬂfa’ %sﬁﬁh@(@vvfntﬁ(ﬁﬁﬂl heo 2

consisti ng
substltueam qaeh ntdt?eeryimﬁmscbptqd fragn ghe grntle gemsw;tfn&pft%n é;salhﬂecv

Cobetero B 36 HE o Pont Dt oD st IR R e iyt 0

polycyclmgcept abl e derivatives thereof. 30. The conpound in
accordance with claim1 having the formula: O RL NH

N, R4, M@l%@iea ﬂ%m 'tﬁe oﬂ?%ﬁ&sﬁ% (ﬁq cﬁgecft 'b@ﬁr(‘.l thecghdRalkylene,

consi sting of - ar ylICo- C8al kyl ,
-CCFan¢5805t2cyeloalkyl and heterocyclyl optionally
substituted with froml to 2 substituents each

| ndenend ety $h? B glols AR RY T CORMAL ML OEsallyl, Cs-

C8al y )
Ciacycloalkyl and hetcrocyclyl each optionally substituted with from 1 to 2 substltuents each

independently selected from the group consisting of C;-Csalkyl, halo, C, Cgheteroalkyl
arylCo-Cgalkyl, COR®, S(0)mR® and heteroaryl;

each R® is independently selected from the group consisting of H, C;-Csalkyl

C,-Cyalkoxy and amino;
the subscript n is an integer of O to 1;
the subscript m is an integer of from 0 to 2; and
pharmaceutically acceptable derivatives thereof.

31. The compound in accordance with any of the preceding claims,

wherein R! is C,-Cgalkyl.

32. The compound in accordance with any of the preceding claims,

wherein R! is selected from the group consisting of dodecyl and t-butyl.

33. The compound in accordance with any of the preceding claims,

wherein R is arylCo-Cgalkyl.
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Csheteroal kyl, aryl, heteroaryl; wherein said
cycl oal kyl portions are nonocyclic or polycycli c; L

w0 2003abases ed from the group consisting of a di PEDUS2007/006412

bond, Cl-Cl2heteroal kylene, -CO and -SO'" ; R4 is

sel ected fromthe group consisting of H C -C8alkyl,

aryl Co- C8al kyl, C3- Cl2cycl oal kyl and heterocyclyl,

each optionally substituted with from1l to 2

substituents each independently selected fromthe

group, consj sting of - C8al kyl, hal o, . .

Cl - Cs?fgt er Eg?R pPouR }YK&F-C@QPR%/W?%@@RE,“@@F‘FW gltms.
whereinlTeti€pRasy! ; each R6 is independently selected fromthe

group consisting of H, Cl-C8al kyl Cl-CBal koxy and

am no; _the_subscript nis an integer of 0 to 1; the

Subsc3S-pt  ThE PRmBRURNetEPTAGRCT WAy 0 the Prasefiing claims,

whereinﬂh‘&&@@l%}i&@dllkyll accept abl e derivatives thereof. 31.
The conpound in accordance with any of the preceding

cl ai rein R s Cl-C8al kyl, 32. The conpound.in
accor nc\g’% FAmpAYRGID 395ardapes With 3gy of Hierecedp Flgims

whereinfR ! ik&d&ﬁhﬁ?t,ed fromthe group consisting of dodecyl
and t-butyl. 33. The conpound in accordance with any

of theg precedi ng clajms, erein R | . .

aryl ?-@affE?F?I%QBU ?f/%fﬂae%ysthrﬂ@r‘/oiﬁmwmg@m&
wherein®¥. is Th@obaitposngciohergcor dance with any of the

preceding clains, wherein R is phenyl. 35. The

compoynd in, accordance with any of the ecedi i

oot RufESRbRang & Esomemes uhbaPK g B Ergedipgclaims,
wherein@o'nip @yl éyvl@tiedr dance with any of the preceding

clains, wherein R is adamantyl. 37. The conpound in

R T el SHEROYPORS tnASFaHERGT gy PRa ke S

whereinat'ciodanagyivi t h any of the preceding clains,

40. The compound in accordance with any of the preceding claims

>

wherein R' is cycloheptyl.

41. The compound in accordance with any of the preceding claims,

wherein L is a direct bond.

42. . The compound in accordance with any of the preceding claims,

wherein L is C;-C,sheteroalkylene.

43. The compound in accordance with any of the preceding claims,
wherein L is -CO-.

44. The compound in accordance with any of the preceding claims,

" wherein L is -SO,-~,

45. The compound in accordance with any of the preceding claims,
wherein R* is selected from the group consisting of H, C;-Csalkyl, arylCy-Cgalkyl and
heterocyclyl.
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wherein R is C3-Cl2cycloal kyl. 39. The conpound in

accordance with any of the preceding clains, wherein
woRodo@Edamant yl . 40. The conpound i n accor danP€T/wB1007/006412

any of the preceding clains, wherein R is

cycl oheptyl. 41. The conpound in accordance with any

of the preceding clains, wherein L is a direct bond.

42. - The conpound in accordance with any of the

preceding clainms, whereinL is C, - CtheteroaIkerne.

43. T ound i accord nce w an t he. .
prece ngoﬁea‘f%pou FSF‘?{ i Wlﬂ%f?y oﬁg}e %E’c%r‘ﬂ?)‘ﬁi‘?d
wherein R i@gcor dance with any of the preceding clains,

wherein L is -SQO2-. The conpound i n accordance with
any ‘{7the recedi ng . rrg? wher ein %IS S lec 1ed
fromthe g? UP RRBHE éf‘laﬁ‘éo ngg w 9’@98 |preceding claims,
wherein ®°Y$ Co«GRB&lykyl and heterocyclyl. 96 WO 2007/ 106525
PCT/ US2007/ 006412 46. The conpound in accordance vvith

any of, the reced wherein is H.,A47.

compcti | REGEUBP TS s ok ceval Peatetdig caifis:
wherein @ligons, wherein R6 is C -CBal kyl. 48. The conpound in

accordance with any of the preceding cl ai ms wher ei n

nis % The conpound ”?:l accordance. a of, the

pr ecetfi'ng Fgl%?%gpou Basperdgngewih agy of é’r‘E glairs,
whereinadg@r dance with any of the precedl ng cl ai ns, which

has an IC50 agai nst sEH of 150nM or less. 51. A

ted f th i SLI f,.the . .
compothias *Epe e spesShek Pl BREf tnePactiing Fajm, which
has an 1B§y.against sEH of 150nM or less.

51. A compound selected from the group consisting of the compounds of
Examples 1-70 and Tables 1-4 and 5a and 5b.

52. A pharmaceutical composition comprising a pharmaceutically

acceptable excipient and a compound of any of claims 1 to 51.

53. A method for inhibiting a soluble epoxide hydrolase, comprising
contacting said soluble epoxide hydrolase with an inhibiting amount of a compound of any of

claims 1 to 51.

54. A method of treating diseases modulated by soluble epoxide
hydrolases, said method comprising administering to a subject in need of such treatment an

effective amount of a compound of any of claims 1 to 51.

5S. The method in accordance with claim 34, wherein said disease is
selected from the group consisting of hypertension, inflammation , adult respiratory distress

syndrome; diabetic complications; end stage renal disease; Raynaud syndrome and arthritis.

56. The method in accordance with claim 54, wherein said treatment
increases sodium excretion, reduces vascular and renal inflammation, and reduces male

erectile dysfunction.
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52. A pharmaceutical conposition conprising a

phar maceutically acceptabl e excipient and a conpound
wobooanyesed clains | to 51. 53. A nethod for inkCbUS2007006412

a sol ubl e epoxi de hydrol ase, conprising contacting

sai d sol ubl e epoxi de hydrol ase with an inhibiting

anount of a conpound of any of clains 1 to 51. 54. A

nmet hod of treating di seases nodul ated by sol ubl e

epoxi de hydrol ases, said nmethod conprising

adn1n|ster|ng to a_subject in need of such freatnent

an &Ff ectThrangthpd in acsordanse it oy P4anbergin pidipygertgnsion is
selected ﬁ8m5tiae group ddRisBRE BP%n'af‘hﬁ%@@hgéﬂ C@lﬂoﬁ%ﬂﬁeﬁb@ﬁmn and hepatic
wher el n sg)d disease is Selected fromthe "group
hypertengionsi sti ng of hypertension, inflammation, adult
respiratory distress syndrome; diabetic

conplsgcat iaiSmeMB if haYead LB Hitf158288; wRa¥ AW inflammation is
syndronme and arthritis. 56. The nmethod in accordance

selected fiomhthe|eapun ensisiing o€ ranat iflemmatigmwasculdripflagsaton, and lung
. j um excretion, reduces vascul ar and rena
mﬂalrnmé\tﬁ?{'anmation and reduces male erectile dysfunction.
97 WO 2007/106525 PCT/ US2007/ 006412 57. The nethod in
accoifanceAwmethod fogiredwing wenak dqterieration Hypatietsiaishmethod

| comprmag Sﬁﬁﬁrﬁg’(eﬁﬁ%% E:ﬁ? ﬁgﬂgﬁpﬂlﬁé}%{ﬁ& bﬂﬁuﬁlf off ae&ﬁﬁpound of any of claims

ertensi o y hypertension and hepat
1to S1. hypert ensi on. 58 The nethod in accordance mnth cl ai m
54, wherein said inflammation is selected fromthe

gr ouRsecoNnstigd indeh Gfm Egﬁﬁhadc@unmﬁh 89, wHaRftda2d renal
i nfl anmati on, 8 [ anmmat i on. 59. A nmet hod for

deterioratied ie pregentdn awdd;ébmﬁ afﬂafttﬁbwﬂhrdld)ewwmqﬂen@amr fBt hod

adm nistering to said subject an effective
1nﬂanun%%gpﬁk§hgﬂa conpound of any of clains 1to SL 60. The

met hod in accordance with claim59, wherein said renal
det erfilor at Aanethed ﬁnesl@httmgrprgateasm bf eerbrapgthy &t @gubject, said

method (‘é\iﬂ sor%hgg&gﬁﬁmf&mrét hogf'?lb?&:t% e%ctﬁ@gxh@mmr%mr}oound of any

I 'nhibiting progressio
of claimpéphPdpat hy in a subject, said nethod conprising
adm nistering to said subject an effective anount of a

Conp%d o'i"hé‘méthod in accordance with claim 61 wherein the subject is (a) a
person with diabetes mellitus whose blood pressure is 130/85 or less, (b) a person with
metabolic syndrome whose blood pressure is 130/85 or less, (c) a person with a triglyceride

level over 215 mg/dL, or (d) a person with a cholesterol level over 200 mg/dL.

63. A method for reducing blood pressure in a subject, said method
comprising administering to said subject an effective amount of a compound of any of claims

1 to 51.

64. The method in accordance with claim 63, said method further
comprising administering to said subject an effective amount of a cis-epoxyeicosantrienoic

acid.

65. The method in accordance with claim 64, wherein said cis-~

epoxyeicosantrienoic acid is administered with said compound having formula (I).
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of claims | to 51. 62. The nethod in accordance with
claim6l wherein the subject is (a) a person with
wale@paoesss nel | i tus whose bl ood pressure i s 130P@BHUS2007/006412
| ess, (b) a person with netabolic syndronme whose
bl ood pressure is 130/85 or less, (c) a person with a
triglyceride |evel over 215 Yng/dL, or (d) a person
with a chol esterol |evel over 200 tng/dL. 63. A nethod
for reducing blood pressure in a subject, said nethod
conprising adm nistering to said subject an effective
amoui®d- of 4 neshpbofiahirtngheprograsion of pbyyotiye pylmonary
disease, %hﬁlté@ttnli‘ﬁ Fuh P dRESERT Qaﬁﬁﬁné/\int Pst)i @it RBB BRIt iRt
rther risin mnistering to said subj ect an
administesfiigtst sawcésmml effecavetrsowp i paiosmeant of enp PE claiges 3 to S1.
65. The nethod in accordance with claim®64, wherein
sal d gl S~ PROAANAQR AIERENAIAGLL 68, @ﬁ@em ShEb8Sructive
wi th said conmpound having formula
pulmonazo@mms@es seleRST fIo8P e Bt QM6PIBistieg 0 qw@hﬁt@fctlve pulmonary
n of obstructive pul nobnary
disease, %ﬁggﬁ! gﬁagﬁgggggrﬁaﬁkglung di sease, or asthnma in a
subject said nethod conprising admnistering to said
subj && anTlkd metiodie agersdanceotittaclebmdbuwliersin said injerstitial lung
r
discase i¢ b thiiBhacy fosid BEisTRE A edRRA ABNARS M it
is selected fromthe group conS|st|ng of chronlc

obst reéfet i vEhpulethoddppccatiancgyeith elgn poesmd merapdchirthar ¢
compnmgg QAP A tePing88 _se(ljl:l]—réﬁbﬁ@tt DO BivB GERLIRDEL M dpBx Fdi&dsThtrienoic

66, wherein-said interstitial lung disease’is
acid. j di opathic pul nonary fibrosis or is one associated

with exposure to dust. 69. The method in accordance

Wi th g ai MrR6meaRjddn FBERAsh deUl i 8aim G8MVhbRiDhid cis-

admini stering to said subject an effective anount of a
epoxyeiqsisanteigoNig gictsbis adminisigeidcwitly ggid compourr bayiag Aoyl (D).

accordance with claim66, wherein said cis-

EPOXYA, COSANKEMBABK Fed%@in \Ja§c1ﬁ5’tnfhﬁb§1tn%ft§ﬂ 1Wats|ilbj%@! daid method
conpound having formul a . . A nethod of reducing
comprisipngadutinistaring] taspidisobiect an f@f{blbrp agouns af ¢ comppgyl of any of claims
11051, COMPrising admnistering to said subject an effectlve

anount of a conpound of any of clains

72, A method of reducing renal inflammation in a subject, said method
comprising administering to a subject an effective amount of a compound of any of claims 1
fo 51.

73. A method of regulating endothelial cell function in a subject, said
method comprising administering to said subject an effective amount of a compound of any

of claims 1 to 51.

74. A method of decreasing endothelial cell inflammation in a subject, said
method comprising administering to said subject an effective amount of a compound of any

of claims 1 to 51.

75. The method for reducing the formation of a biologically active diol
produced by the action of a soluble epoxide hydrolase, said method comprising contacting

said soluble epoxide hydrolase with an amount of a compound of any of claims 1 to 51,

99



1to51. -72. A nethod of reducing renal inflanmmation in
a subject, said nethod conprising admnistering to a
waayaets2an ef fecti ve amount of a conpound of BEUSL007/006412

claime 1 to 51. 73. A nethod of regul ating
endothelial cell function in a subject, said nethod
conprising admnistering to said subject an effective
annunt of a conpound of any of clains 1 to 51. 74. A

of decreasing endothelial cell inflammtion in

sufficien} tg :‘Jﬁ] Bt the activety afseidsglubbmnenraxadanly deplesnand @dppgthedormation of
Saldbloﬁ%i(ﬁll§u.lbh%alo@n ef fective anount of a conpound of any
claims 1 to 51. 75. The method for reducing the

formatjon of a blologlcally actjve diol produced by

the af?i on18F metked mAceodpbsg wWih slamdl S sdiereinseld reniaging is
conduct6@IP4r $ Go@e&ikacting said sol ubl e epoxi de hydrol ase

wi th an anmount "of a conpound of any of clainms 1 to 51,

99 W0 2007/ 106525 PCT/ US2007/ 006412 sufficient to .

i nhi b7t t h&ha&IStHed ip asrordanee with glim 1 ysticawun Rgid contasieng is
conductédg yiggluce the formation of said biologically active

diol. 76. The rret hod in accordance with claim75,

vvhereJhP sald c a%ctlng is conducted in an in vitro
assay’o77. ATREhREIHRrOPtoiRE B ASHESY Af # Kolublg epoxile hydrolase,

said methb@ cBinpristigttonfitiag khidGoluble GRATHECHREoTE: Wlﬂﬁ%n a?rﬁ:unt ofh

Eod fﬁ nonitoring the activity of a solub
Compougﬁs pgeohslaingt hiesl S%@Cb?ﬂh@t preduesonleteeiehls Qb@n@@@tﬂwgescence
ofsa1ds§ﬁib‘l’e
oﬁ%ﬂ% ﬁ}gﬁ@ﬁ%é gg ntalléf%gﬁli@?/gth‘ﬁnte?a?l?b %tm%hgﬁ r&idues present

mthe"a}ﬁ%]ﬁd%%‘ée‘af%’éi é%ﬂabl e change in fluorescence of said

sol ubl e epoxi de hydrol ase by interacting with one or

nore tryptophan residues present in the catalytic

site of said sEH 100
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