| SOFORM SELECTI VE PHOSPHOLI PASE D | NHI Bl TORS CROSS- REFERENCE TO RELATED
APPLI CATI ONS 5[ 0001] This application clainms the benefit of United States
Appl i cat iwo 2blo/016680 61/ 228, 492, filed July 24, 2009; whi eaTits26menedvys

i ncorporated herein by reference in entirety BACKGROUND [ 0002]
Phosphol i pase D (PLD; EC3.1.4.4.) enzynes are phosphodi esterases that
hydr ol yze phospholi pids to phosphatidic acid (PA) are their free head
groups. In mamualian cells the 10 principal substrate is
phosphati dyl choline (PC), and the production of PA has broad bi ol ogi cal
functions. PA regul ates bi ophysical properties of cellular nenbranes, acts
as a second nessenger to alter activities of many enzynes and proteins, and
i s subsequently netabolized to diacylglycerols and | ysophosphatidic acids
by |ipid phosphate phosphatase and phosphol i pase A2, respectively.

D acyl gl ycerols derived fromPCs are inportant cellular 15signaling

nol ecul es and | ysophosphatidic acid is rel eased as an extracel | ul ar
nmessenger that affects many cell types. Evidence supports a role for PLD in
regul ated exocytosis, cell proliferation, nmenbrane trafficking, and tunor
formati on. [0003] | soenzywoesrMsELRIDH@verHoe@Rseal i9medoks om ani mal s, fungi,

pl ants, bacteria, and viruses. Two manmal i an PLD genes (PLD1 and PLD2) have
been identified, and several 20 splice variant protein products have been
characterized. The manmal i an iso s _have a conserved prinmary seguence

enzyne
and domai n structure but é?8“HF¥W%?é%FVgFP PAEHATATYE by upstream signal i ng
pat h\/\ﬂyS Bot h %nzwms Tﬁ!a&li%msﬁleﬁxeﬁtghﬁiteg) g&%tkpﬁl‘c&on%gf/ a_n1 l y that have a

pl eCkStri n hOITDl OgM &Pb) 1e§ 4p 'WQ 1 elleo rP ereql T Ire@l(%' Ieni tandem at thel r
Nterninal (Elias M éofgcﬁgzkﬁg%ﬁﬁgnggg%?g é%sk%p%f, "bl"dcul ar diversity

of phosphol i pase 25 D in angi osper nBackcbngcenom cs. 2002; 3(1): 2. Epub 2002
Feb 1) and are hypothesized to have pseudodineric catal ytic domains with

i nvari ant FlI XKX4D K§Hi PhesriciPan® Py ECPA. 4 Kepmtes dre[Bhospholicmetelhydforri | y of
phosphol i pase D homshrogdeshdshaitic ainehudes: spheasphp! h pirthasydat hases and

put ati ve endonuol egis@s subdrdBphdphdi@ailoiin0 doha wbyphlicatRdashepeat s and potenti a
active site resi duSspgica fbiRfs Sl aRegapbel biopth @AGroVMBY of cAUR hernBrkils 2asn St UCKEY J. A,
Di xon J. . E. ! “Cr yssrechld m§s§e£ Qotafrkl: a@tivgis oﬂlmgggﬁgs%lp}otgg,sa@d igubzeg‘.}mﬂ)lz y menber ’ " Nat
Struct Biol. 1999 rrl}é% oliz@ tc‘?’ 'aby?g?yc%fo@aﬂid ll's'ophosphatidic acids by lipid phosphate phosphatase

and phospholipase A, respectively. Diacylglycerols derived from PCs are important cellular
15  signaling molecules and lysophosphatidic acid is released as an extracellular messenger that
affects many cell types. Evidence supports a role for PLD in regulated exocytosis, cell

proliferation, membrane trafﬁcking_, and tumor formation.

[0003] Isoenzymes of PLD have been cloned from animals, fungi, plants, bacteria, and
viruses. Two mammalian PLD genes (PLD1 and PLD2) have been identified, and several

20  splice variant protein products have been characterized. The mammalian isoenzymes have a
conserved primary sequence and domain structure but are differentially regulated by
upstream signaling pathways. Both enzymes are members of the PXPH-PLD subfamily that
have a pleckstrin homology (PH) and phox homology (PX) domains in tandem at their N
terminal (Elids M, Potocky M, Cvrckova F, Zarsky V., “Molecular diversity of phospholipase

25 D inangiosperms,” BMC Genomics. 2002;3(1):2. Epub 2002 Feb 1) and are hypothesized to
have pseudodimeric catalytic domains with invariant HXKX,4D motifs (Ponting CP, Kerr ID.,
“A novel family of phospholipase D homologues that includes phospholipid synthases and



[ 0004] The production of PA has broad physiol ogical inpact and choline

rel ease has been 5suggested to play a role in acetylcholine synthesis. PLD
was i nitivwbl2g1ivdessvi fied in plants and early experi nment Coruspuwiofiioes
cabbage PLD (Yang S. F., Freer S., Benson A. A, "Transphosphatidyl ati on by
phosphol i pase D," J Biol Chem 1967 Feb 10; 242(3):477-84.) established
both a phosphati dyl chol i ne phosphohydrol ase activity (Eq. 1) and a

conpeti ng phosphati dyl chol i ne transphosphati dyl ase activity (Eq. 2).
10Phosphati dyl choline + H20 4 phosphatidic acid + choline (Eq. 1)

Phosphati dyl choline + ROH 4 phosphatidyl-OR + choline (Eg. 2) 100051
Transfer of phosphatidyl groups from phospholipid substrates to primary

al cohol s (ROH) vyields phosphatidyl al cohols (Eq. 2). Because of their unique
origin, |ow abundance in biological nenbranes, and netabolic stability, the
formati on of phosphatidyl al cohol s has 15 been used as a specific marker for
PLD activity. Specific in vitro and in vivo assay systens have been

devel oped to al | ovwutthendoghgdaded: fidniFigetidn OfTupbhtedsdpgBab potagal B LE at or s, rel ative
activities, and subsic atoem P 0dindy; sehab.] BRshi HDuuSIENG el a6dut0Spr ay

i oni zation mMBSS SPELHEANBEI YranliBLAWDY: Nt Biol 998 @WEKb7s3S. . Moomaw, C R,

Sl aughter, C., and Stemweis, P.C (1993) ADPri bosylation factor (ARF), a
smal |  GTP- dependenitood eQeibr@iictn yf P hagitr@d physiolsict! ffigdcatdeBling Dleqpho s@hol | pase D

acti vi ty. Cel | 85: sugkékidifo pal #kéié in MlickoBie syntsis) PLIARACkNiEN,QIKised Hpibs m(d2003)

Measur ement of G paQt@inRad td Msbahed rphesphel kpassaact i vity in intact
cells. In Methods %&s&@ﬁhﬁﬁﬁ%&%yﬁlsﬁih b \JIQLIC%;%?IQm%b R Q5 SkA. 8§' gnal i ng:

Met hods and Pr ot ocglg g L - %r}r;r Pre%s nc Tot owa,
NJ | : and Br own, b shed o ph pha §h01 hosp droaseacn;dyn&%ﬁands(co lﬁt g Y. 1 and Ext on,

J.H (2007) Bioch 0 Ct“’“‘b(ﬁcg?lpase D. In th hods in 25
Enzymol ogy. 434y, Li pi domhssﬁlatfamohﬁumqghagﬁatmaraadfdéwlméggh)ds and Cel |
Signaling. Edited by H Al ex Brown. Elsevier [ 0006] Because
of the roles of PLD and lfhbsﬁlat{aj’lf:@dhb(}tRSI;I—)'[p]h@ha&cﬂzq&”!ﬁlﬁolu@(me)t ivity of PLDis
tightly regulated by a variety of hornones, neurotransmitters, growh
factors, cytoki ned? ntraeg of phesphatidyi@rovst fiym phosghelridgiberptes & pgmeiblgtols The PLD1

i soenzyne i s under®e&Rviddghesyitidgaqiols Gh- 2b Brcdnse pfitheir YRique yrigip, o a@mighedim vi vo. Thi s
tight regul ati on iwlogial npa@itdies, il @ctb@iagoiy, thhfermeinzofmephwasilcabif thd cul t t o study
for several decadesenuatatdspetific mdveestothat £l Bedhc t-had mghaspdalstedy| | nosi t ol

4, 5- bi sphosphat e (sRk Ré)aciEpss iallowis B Mg of JoRGH hitifds, QfivcGati@l yt i ¢ activity
(Brown et al., 1993)uplf QLRG0 RELMEENyRHRiAR bdRhd, wesicl es is

dependent upon Pl I:I)—?A (thgvalg‘geMoo!ﬁaw’CIE)gra%ﬂér C‘]andgemq'msBE@ ﬁPA Kinetic 5
anal ysis of a nmamml trc ana S|sofarrarrmallan

Phosphol i pase D;. Al Tsym?nfacmrgﬁgn)bcfm?n%%‘% e“df)mmgFlrlf‘)toryoll’ Pt e ¢lPases, Protein ki nase
C and pol yphosploi 88T HES. 2606y |78 ‘8?“‘“ ﬁfé"rﬁm‘”?glf ©%X08-3417.). This
interaction is medfaPeEy™iSPIER Pypepgotio e B Pet 61y Fdétedsfegi on within a
C-term nal PLD catMpleyiet Bologyyh dGvFefirotin Sigpgling: MpfeofsgndRiogeols, gfiqdear V-t o be addi ti onal
sites where PLD arfd<pltiesmie:shodbtiadd sndhirave 8tal, Jendgn L-@rfadinger, PMeVi OUS

Xiang, Y., and Exton, J.H. (2007) Biochemical Analysis of Phospholipase D. In Methods in

ephdsphatx ylc itransgﬁ

25  Enzymology. 434, Lipidomics and Bioactive Lipids: Lipids and Cell Signaling. Edited by H.
Alex Brown. Elsevier. pp. 49-87.).

[0006] Because of the roles of PLD and its products, the enzymatic activity of PLD is
tightly regulated by a variety of hormones, neurotransmitters, growth factors, cytokines,

integrins, and other cellular signals. The PLD1 isoenzyme is under extensive control both in



10wor k suggests that there are distinct yet interacting binding sites for
the major regulators. Miutational studies have identified PLD1 domai ns and
am no aciwoenueamnses i nvol ved in these interactions. PLBLTASROION3N4F S

regul ated by conventional isofornms of protein kinase C through a direct
protein-protein interaction that is not dependent upon kinase activity. PLD
| is also regulated by nenbers of the Rho and Arf GIPase famlies. 15100071
By contrast PLD2 has a relatively high basal activity and does not require
nodul ati on by GIPases for activation. Initially this |ead to an incorrect
assunption that PLD1 was the signaling i soenzyme and PLD2 was invol ved in
nor e mundane housekeepi ng functions. Recent evidence has shown that both
PLD1 and PLD2 are activated by many cell surface receptors, including
tyrosi ne kinase growh factor receptors. The production of PA 20 appears to
be essential to nediating the downstream processes nodul ated by these
grom h pronoting and cell proliferative pathways. [0008] Previous work from
a nunber of | abor atekidesyhas igtggestisthadhdr@loehdeyme Pisfficn vandunmber of

cel I ul ar pr ocesseSfods®aHildeta@Ehnti @fas Gfe@itbdiba phbEpRilidyfiredidl §- @phospllak @@ f Or mat i on and
tunor formation. The.Re8686E: Bl luand.RLD 90 Galgi. eaheanes fol | oned by

reports that PA 25&1@%(1@51&3913@peh&tga%lnggngﬁil&Qn Pl £QALEAKYEST cl es suggests a
role in veS|cIetra transl ocati on of

naly81s 0 a ma@a’han Azt)spholhpase %Slénetlc fn’gléms ofa mamrﬁr@:han ﬁospholﬁaae

t he gl ucose transpo&ﬁ Mt - t he pla PLD activity
has been inpli cat ed 1A RSP HCEPAETS éaf on BT HE PP EFPHET ™ gr owt h f act or
receptor. These st 89 &&°HEre?t P&y dhs irsi-ns BBt PHt Py al cohols to
interfere with thePordralybrssrsierf~ilpys Qgmip] PEP calglptic sspdgpagnipartes tipport has been
obt ai ned t hrough tduwesr exqedd@igslisigrvhef PLB G phasptaiyitideciadedyjnciap@eticnsye PLD nut ant s
and nore recentloy weisagstsihidret A Bifien BRcens HiRGENds GUBSaibealock t he expression
of PLD i soenzynes. mizacdsu@is vhi@s@cappri@asesmiiasd kudiic iabiedns, Sso the 3

devel opment of  spegicfidkdftions. SORNEYTR refBile® toh WMokt R of icH wihes: c@Xpect ed to

g reatl y co rrp | enent thrgug‘leaégct B‘Etgnvﬂrogﬂ‘ﬁlte%&rﬂgt%%n @e%e‘ndelll:) I‘Ipll;n kglgye’[gtllvﬁ}s PLD1

si gnal -transductiop, ne hebw%memg tl%? LYo to the cytoskel eton. Severa
findi ngs have inplicate BLO I"'n controlllng cel | shape,

motility, chempisaxbey ra,radua\ﬁ@ﬁmdserelanfv@fhfgnmlangtyanmgmd%@@a and Cdc42 have
been inplicated i NoautdeSBrRl HGCESSE Smifkly d8L4 » AR LA ARG, PEEN Shown to
activate PLD throygh, thf;&,gfalaglgaa&,&lesnmmma?m&gd n%némmJaQCEQJ e Rny studi es have
I n‘p' I cat ed a r0| e Jmct]ons l{?:cent evr!lrnce%%uhOWﬂ tlllatc{; d.h ]S?I) Cﬁjél)% are, actlvatey lg mrnflce ny SI gnal I ng

net wor ks and nit ogeni c survi val and
apopt ot i c pathmay§mﬁéiﬁmﬁgﬁﬂﬂ@ﬁ%ﬁWk?%“?ﬁ%ﬁﬁﬂ@“%ﬁ?6$3m*%W°BED The specifics
vary with cel | Pyp@&qoqessiye §etatie fof SV raetse wrdedtsthaesdbopt ot i ¢, whil e
in others PLD pr orrsresge sksplipoifprrivaryybysand

[0008] Previous work from a number of laboratories has suggested a role for PLD in a

number of cellutar processes required for growth, proliferation, transformation and tumor
formation. The presence of Arf and PLD on Golgi membranes followed by reports that PA
25  has arole in the formation of coated vesicles suggests a role in vesicle trafficking. PLD is
associated with the translocation of the glucose transporter, Glut-4, to the plasma membrane
and PLD activity has been implicated in the internalization of the epidermal growth factor
receptor. These studies have relied on the use of primary alcohols to interfere with the
formation of PA by PLD, but further support has been obtained through the expression of
30  catalytically inactive PLD mutants and more recently using RNA interference techniques to

block the expression of PLD isoenzymes. Each of these approaches has limitations, so the

3



m t ogenesi s. Recent findings suggest that PLD | activation |eads to an
i ncrease in RASERK/ Pl 3K (reviewed in Andresen BT, Rizzo MA, Shone K, Ronero
G, "The wolelafiigshosphatidic acid in the regul ati on of pChaSRas/oMakS Er k
signaling cascade,"” FEBS Lett. 2002 Cct 30;531(1):65-8. Review.) and NFKB
signaling cascade (Dong Wo Kang, M Hee Park, 15 Craig Lindsley, H Al ex
Brown and Do Sik M n, "Regul ati on of Phospholi pase D1 signaling dynam cs
via enzymatic activity dependent positive feedback | oop," Ml ecul ar and
Cel lul ar Biology (2009), in review. ) and subsequently selective expression
of PLD1 in breast cancer cells. This leads to growh factor-induced matrix
net al | opr ot ei nase upregul ati on which is essential to cancer cell mgration
and netastasis. PLD generated PA has al so been proposed 20 to directly
nodul ated the nTOR pat hway, which is known to play a major role in the
devel opment of several types of human cancers (reviewed by Foster DA
"Regul ation of mlTOR by phosphatidic aci d?" Cancer Res. 2007 Jan 1;
67(1):1-4. Revi ew; delldinenyof speskiie Mocdzyme sdtdiRnt®itgnalpbdgs gddlyRrbiade®s cent er stage,”
Cel | WC' e. 2008 Q?&e,p%(lﬁﬂ}wm&t%pleﬁﬁulbmr&g@i& nfdockiks lngrectxoR@yti) BV, ) G owt h
factor receptor 5'QﬂsﬂéleloﬁlQevE}ﬁ?uml‘A@}[ﬁmmdhmeoQJrJi@&bLQﬂnc%onﬁEJeﬁ shaQJ owt h, 25nutrient
;te 3te us, ?ggeﬁfl ! ghaofll,tpah%%sragms&cf;afﬂug ﬂhmgquamfm Ao ,mpqcate Ipﬁl gﬁjﬂsng:)rgg ﬁ'ets
% €5¢ érocesses g%qgand eac bcen s?lown 1o, Ctl& ?]ﬁ) tv%lﬁhﬁroten‘\/

may explain the pioneering o Servations o p“’te"ih regard to the
propensity of most ™ &5H®%er cells to preferentially utilize aerobic

gl yCO| ySI S pat hVVaY()doJ? lvajﬁ slturilesﬁagé&ﬁﬁla@'([arQéfQ?ﬁﬁgrggﬁlStonédells§r§yaﬁli\/§n recent studies
have suggested thast modul nong the nost 30

t {
i mpor tant with res gt%a gh w\ukz)n., aﬁfmlto enic es1gna fD lanOIIYIB mg.?dalftﬁ%ce Plsurvnfa and a??g?“é tion of
anti-cancer therapgeutics (Vi °V<V:?t°m°]|-ieadeﬁrp VS, TMCRRET 8 ¢ Fidhpson CB.
" Under st andi ng ]thes"W?“b%PQC“‘étf‘F%‘é‘f‘)pt"“f Ptile in gthers JEl} nepBpsps Pl st r enent s of cel |
proliferation," ScPesRse: Roudiglingmgpecy Pat BIPA fehigBads}(3p 9udBin RAS- PLD appears to
pl ay an inportant HREPEK {rqpevtefipAndesguATatizom. SpndkhReger képegegnal i ng and cel |
survi val pat hways. rhdsbaidirazy e seebtiect hoRes MANITikkIRE Ssc0d” FRisDetRy provi de a
novel and effecti ve:nmeciant. Saf QK Neiighiing 1.0 ©fng DaREeRM 8&bdx, t r ansf or mati on
and netastasi s. 155[&£§kmslepﬁ§m§rﬁmgﬁﬁo\étk%§Rggﬁ%@ﬁfﬁapholmﬁﬁ SeliffTRi NS a need for

COITpOUﬂdS and CO”QQéxlnEs VIQ%H1§§£ ien!p§391fle(?é’ec{bgék 1§0% I@& tclllaya%d ers ph0| i pase D
i nhibitors that ovgr efelss=N mrewcwe)and (j; %m es n ectl vely treat

di seases and di sor lelgT% lad hf d tLve €X resslmno PL lm east.tl":ﬁcer di scl osed
conpounds, conpositrons,. S“’rﬁfwt aft‘ﬁm §cdﬁ?ﬂt’“§f§]§p’""feﬁ?s%“prf"?é1§‘ﬁ““5E§h‘?/vel | as ot her
needs. SUMVARY 10[®T14Y capefy ool wigfoprapcEs N £ THE-BhrpEsEES™st the invention,
as enbodi ed and®brioetiyrotestieimpeirabrey. ehidh s kopjee iyt Ploimte i n one aspect,

rel ates to i sof or ripelopmbned terepigyrPhfdgpiradciryadecd By Hogtrhip A fReaniptign of

mTOR by phosphatidic acid?” Cancer Res. 2007 Jan 1;67(1):1-4. Review; Sun Y, Chen J.
“mTOR signaling: PLD takes center stage,” Cell Cycle. 2008 Oct;7(20):3118-23. Epub 2008

Oct 27. Review.). Growth factor receptor signaling pathways, information on cell growth,

25  nutrient status, and cellular bioenergetics are integrated through the mTOR circuit. Several
recent studies suggest that the actions of many cellular oncogenes may explain the pioneering
observations of Otto Warburg with regard to the propensity of most cancer cells to
preferentially utilize aerobic glycolysis pathway in their cellular bioenergetics. Several
recent studies have suggested that modulation of the mTOR pathway may be among the most

30  important with respect to the development of the next generation of anti-cancer therapeutics

(Vander Heiden MG, Cantley LC, Thompson CB., “Understanding the Warburg effect: the



[0012] Disclosed are conpounds conprising a structure represented by a
formula: RI1.6 O N- NyRlo R3-N131 138 0 /,.... R2R1 15 wherein
eachi ndepeodentdiyésoonpri ses an optional coval ent bond; WwoEs20RL30MS an
optionally substituted C3 to C9 organic residue selected fromaryl,
het eroaryl, cycl oal kyl, heterocycl oal kyl, cycloallcenyl, and
het erocycl oal | cenyl ; wherein R2 conprises three substituents independently
sel ected from hydrogen, halide, hydroxyl, trifluoromethyl, am no, cyano,
nitro, azide, carboxam do, al koxy, thiol, allcylsulfonyl, and an optionally
substituted 20 O to C6 organic residue; wherein |l e conprises hydrogen, an
optionally substituted d to C6 alkyl, an optionally substituted C3 to C6
cycl oal kyl, or a hydrol ysable residue; wherein R4 conprises eight
substituents independently selected from hydrogen, halide, hydroxyl,
trifluoronethyl, am no, cyano, nitro, azide, carboxam do, al koxy, thiol
all cyl sul fonyl, and an optionally substituted C to C6 organic residue;
wherei n each of RSmebrdc beGrenanele P pralientoh ysc2bcoply Beachiydregen, hal i de,
hy dr oxy |, trifluor EI_lﬂ)'Bﬂphy lo play@Rinpb@ant rﬂéﬁﬂtﬁkﬁqguldﬂcintof tse ke@.Zéndiﬁig,and o

survival pathways. Isoenzyme selective inhibitors of PLD may provide a novel and effective

mechanism for inhibition of cancer cell transformation and metastasis.

5 [0010] Despite previous research, there remains a need for compounds and compositions
useful as isoform selective Phospholipase D inhibitors that overcome current deficiencies and
that effectively treat diseases and disorders associated with Phospholipase D. The disclosed

compounds, compositions, and methods address this need as well as other needs.
SUMMARY

10 [0011] Inaccordance with the purpose(s) of the invention, as embodied and broadly
described herein, the invention, in one aspect, relates to isoform selective Phospholipase D
inhibitors.

[0012] Disclosed are compounds comprising a structure represented by a formula:

Re RERORY
0 AN N R

e {9

R2 R1

>

15  wherein each ----- independently comprises an optional covalent bond; wherein R is an
optionally substituted C3 to C9 organic residue selected from aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl; wherein R? comprises three
substituents independently selected from hydrogen, halide, hydroxyl, triflucromethyl, amino,
cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, and an optionally substituted

20  C1 to C6 organic residue; wherein R comprises hydrogen, an optionally substituted C1 to C6
alkyl, an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein R*
comprises eight substituents independently selected from hydrogen, halide, hydroxyl,
trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, and an
optionally substituted C1 to C6 organic residue; wherein each of R® and R® independently

25  comprises hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide,



car boxam do, al koxy, thiol, allcylsulfonyl, an optionally substituted C to
C6 al kyl, or an optionally substituted C3 to C6 cycloal kyl or R5 and R,

t oget her wibt2hithessont er medi at e carbon, conprise an opti ecalusgoisobaus t ut ed
C3 to C6 cycloallcyl; wherein each of R7 and R8 i ndependently conpri ses
hydr ogen, halide, hydroxyl, trifluoronmethyl, am no, cyano, nitro, 5azide,
car boxam do, al koxy, thiol, alkylsulfonyl, an optionally substituted d to
C6 al kyl, or an optionally substituted C3 to C6 cycloallcyl or R7 and RS,
together with the internmedi ate carbon, conprise an optionally substituted
C3 to C6 cycloal kyl; wherein RO conprises hydrogen, an optionally
substituted d to C6 alkyl, an optionally substituted C3 to C6 cycl oal kyl,
or a hydrol ysabl e residue; wherein RL conprises an optionally substituted
C to 10Cl2 organic residue selected fromalkyl, aryl, heteroaryl,
cycl oal kyl, heterocycloal l cyl, cycl oal kenyl, and heterocycl oal kenyl, or a
phar maceutical |y acceptabl e derivative thereof. [0013] Al so disclosed are
conmpounds havi ng acaddxmiig bikhxethisi@yle®en kool sasifierarvicaikyNri 0 0y R3-N R7 R8
R1L wherein R is adtoayn sl tyo & dfaisdiitolid REIRS GadetleGrid R s@b@addl C r esi due

sel ected from aryl ot ﬁeﬁa@w bubsticeeda@h @04 dyehinyr, DRLELAGHE ORI KYI

cycl oal | cenyl anqnm;dg%g%sg C% gsm&e,hymﬁmaogméﬁ ammaoﬁl% hydr ogen, an

optlonally SUbStltU ecgroxaml 0X, sulfon optionally subsii tltUtedC3t0C6
cycl oal kyl, or a h ; i %k>”mq EM Ifons? ggﬂi ha ﬁ%ng%%%

i ndependent | y conprlsesgﬁsﬁmmcmna“ﬁgﬂhﬁﬁ R tﬁﬁm”PmmFW“??ﬁoronethyl ami no,
cyano, nitro, a2|d@mmﬁﬁFﬁﬁﬁﬁﬁ?ﬂ%mm%ﬁ%%&VCGW PHIM“%P&VP§ﬁFfonyI an
optionally substlt%?@ﬁ“%ﬂm®%W%£m§¥RyW0”Bﬁm&ﬁ“@bﬁ%@ﬁ@ﬁpvcéubstltuted C3 20
to C6 cycloal | cyl ; vt e lydRGebl orrifer: Mseis R fpairisge siionginsusptdd 6nal |y substi t ut ed
C to C6 al kyl , 10anciopgaiionade keyctd tdastkiltaut ieetoalBeyti@lolEeeyadadal Kyl , or a
hydr ol ysabl e resi ik ehd ihaSdy@dalRenyiRbr a GIRFREkIGIE Sccible@pitdi@ Badol Y Ssubstituted C
to Cl2 organic residue selected fromal kyl, aryl, heteroaryl, cycloal kyl,
het er ocycl oal kyl , N3] gakielmndse ommrvels hretee roesrebomiekie nipimula: [0014] Also
di scl osed are pharnmaceutical conpositions conprising a therapeutically 25
effective amount of a conpound having a st?ug@ure represented by a formula:

R3-N R7R® O
R1H
wherein R' is an optionally substituted C3 to C9 organic residue selected from aryl,
15  heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl; wherein R
comprises hydrogen, an optionally substituted C1 to C6 alkyl, an optionally substituted C3 to
C6 cycloalkyl, or a hydrolysable residue; wherein each of R’ and R® independently comprises
hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy,
thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or an optionally substituted C3
20 to C6 cycloalkyl; wherein R’ comprises hydrogen, an optionally substituted C1 to C6 alkyl,
an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; and wherein R'°
comprises an optionally substituted C1 to C12 organic residue selected from alkyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl.

[0014] Also disclosed are pharmaceutical compositions comprising a therapeutically

25  effective amount of a compound having a structure represented by a formula:



6 RO R6 RO R4 OIVRi o R3-NJ R2  wherein eachi ndependently conprises an
opti onal coval ent bond; wherein Rl is an optionally substituted C3 to C9
or gani ¢ rweiduais@bected from aryl, heteroaryl, cycl oal Pgir[US2010/043045
het er ocycl oal kyl, cycl oal kenyl, and heterocycl oal kenyl ; wherein R2
conprises three 5 substituents independently selected from hydrogen,
hal i de, hydroxyl, trifluoronethyl, am no, cyano, nitro, azide, carboxam do,
al koxy, thiol, alkylsulfonyl, and an optionally substituted C to C6
organi ¢ residue; wherein 123 conprises hydrogen, an optionally substituted
Cl to C6 alkyl, an optionally substituted C3 to C6 cycloal kyl, or a
hydr ol ysabl e resi due; wherein R4 conprises eight substituents independently
sel ected from hydrogen, halide, hydroxyl, 10trifluoromethyl, am no, cyano,
nitro, azide, carboxam do, al koxy, thiol, allcylsulfonyl, and an optionally
substituted C to C6 organic residue; wherein each of R5 and R6
i ndependently conprises hydrogen, halide, hydroxyl, trifluoronethyl, am no,
cyano, nitro, azide, &5 e Ro
R4 - 1
[} \/\N' . N _R10

mwﬁié) R RS O
{, X7 F

R2 R1

s

wherein each ——- independently comprises an optional covalent bond; wherein R is an
optionally substituted C3 to C9 organic residue selected from aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl; wherein R? comprises three

5 substituents independently selected from hydrogen, halide, hydroxyl, trifluoromethyl, amino,
cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, and an optionally substituted
C1 to C6 organic residue; wherein R® comprises hydrogen, an optionally substituted C1 to C6
alkyl, an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein R*
comprises eight substituents independently selected from hydrogen, halide, hydroxyl,

10 ftrifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, and an
optionally substituted C1 to C6 organic residue; wherein each of R> and R® independently
comprises hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide,
carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or an
optionally substituted C3 to C6 cycloalkyl or R® and R®, together with the intermediate

15  carbon, comprise an optionally substituted C3 to C6 cycloalkyl; wherein each of R and R®
independently comprises hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or
an optionally substituted C3 to C6 cycloalkyl or R and RS, together with the intermediate
carbon, comprise an optionally substituted C3 to C6 cycloalkyl; wherein R’ comprises

20 hydrogen, an optionally substituted C1 to C6 alkyl, an optionally substituted C3 to C6
cycloalkyl, or a hydrolysable residue; wherein R'° comprises an optionally substituted C1 to
C12 organic residue selected from alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl,
cycloalkenyl, and heterocycloalkenyl, or a pharmaceutically acceptable derivative thereof,

and a pharmaceutically acceptable carrier.

25 [0015] Also disclosed are methods for preparing a compound comprising the steps of

providing a compound having a structure:



car boxam do, al koxy, thiol, alkylsulfonyl, an optionally substituted C to
C6 al kyl, or an optionally substituted C3 to C6 cycloal kyl or R5 and R,

t oget her wDt2hiwtiessont er nedi at e 15 carbon, conprise an opCirarsaéio43045
substituted C3 to C6 cycloal kyl; wherein each of R7 and R8 independently
conpri ses hydrogen, halide, hydroxyl, trifluoronmethyl, am no, cyano, nitro,
azi de, carboxam do, al koxy, thiol, alkylsulfonyl, an optionally substituted
Cl to C6 alkyl, or an optionally substituted C3 to C6 cycl oal kyl or R7 and
R8, together with the internedi ate carbon, conprise an optionally
substituted C3 to C6 cycloal kyl; wherein R9 conprises 20 hydrogen, an
optionally substituted d to C6 alkyl, an optionally substituted C3 to C6
cycl oal kyl, or a hydrol ysable residue; wherein RI conprises an optionally
substituted A to Cl2 organic residue selected fromal kyl, aryl,

het eroaryl, cycl oal kyl, heterocycl oal kyl, cycl oal kenyl, and

het erocycl oal kenyl, or a pharmaceutically acceptabl e derivative thereof,
and a pharnmaceutically acceptable :Ti%”K§2§ 100151 Al so disclosed are

met hods for preparing a conpound conpriifi g the steps of providing a
conpound having a structure: 7 wht Rl is an optionally substituted
C3 to C9 organic residue selected friam &atyl, heteroaryl, cycloal kyl,

het erocycl oal kyl, cycloallcenyl, and heterocycloal | cenyl; wherein R2
conprises three suﬁ@@?%ﬁ@ﬁ@@mgﬁﬁﬂﬁﬁﬁaéﬁ?WV“%%P%&F@H“FW@h1hydrogen, hal i de,
hydroxyl, 5trifl udrermet hydalkyl dariorygoaliod e enylrid betegocyclggiiendigvhersrel box ami do,

al koxy, thiol, all®eyiliguirdegbsyithents igda@odamny sexptdiomialbeyn, Bidbatrtut ed C to C6
organi ¢ resi due;s Whebietyl, RanocphPiitoSaE, chyehhogatxy, @ aeyptiognad iy substituted C
| to C6 al kyl, an gptdRahlyciSddastit @Oyt i Ombes GMGLHAl | cyl, or a
hydr ol ysabl e resi dyg.nARdinWEn R iy oHORD Lbsifis 8l 8hdackpeLi t uent s

| ndependent |y sel &l Gyl LAM ALOE 18l b Ay I BERKMy olekd 1 uOT OMEL DY,

am no, cyano, nitrg, 0 hi al kyl sul fonyl,

ZI ) rboxam d _ i Xy, t I
and an optional |y sugg??%J%%%%EPBFgéﬁgﬁgfmgﬁ?%“Fé%?lu%%“%ﬁ& reacting wWith a

co n.p ound havin g10 a a%(f))iy,lﬁhéo{, ﬂlfyléu-lfonﬁ, apégn Tuonally substituted C1 to C6 organic residue, and

reacting with a compound having a structure:

2
N N\G
R Rg

wherein each of R” and R® independently comprises hydrogen, halide, hydroxyl,
trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an

15  optionally substituted C1 to C6 alkyl, or an optionally substituted C3 to C6 cycloalkyl or R’
and RS, to gether with the intermediate carbon, comprise an optionally substituted C3 to C6
cycloalkyl; wherein R’ comprises hydrogen, an optionally substitated C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue, and wherein G is a

protecting group.

20 [0016] Also disclosed are methods for preparing a compound comprising the steps of

providing a compound having a structure:



F?8 wherein each of R7 and R8 i ndependently conprises hydrogen, halide,
hydr oxyl, trifluoronmethyl, am no, cyano, nitro, azide, carboxam do, al koxy,
thiol, alwglzsuldfiossyl , an 15optionally substituted O toPCh/usbéplog3oas an
optionally substituted C3 to C6 cycloal kyl or R7 and R8, together with the
i nternedi ate carbon, conprise an optionally substituted C3 to C6

cycl oal kyl ; wherein R9 conprises hydrogen, an optionally substituted d to
C6 al kyl, an optionally substituted C3 to C6 cycloal kyl, or a hydrol ysable
resi due, and wherein Gis a protecting group. 20 [0016] Al so disclosed are
met hods for preparing a conpound conprising the steps of providing a
conpound having a structure: wherein Rl is an optionally substituted C3
to C9 organic residue selected fromaryl, heteroaryl, cycloalkyl,

het er ocycl oal kyl, cycl oal kenyl, and heterocycl oal kenyl ; wherein R2
conprises three substituents independently sel ected from hydrogen, halide,
hydr oxyl, 5trifluoronmethyl, am no, cyano, nitro, azide, carboxam do,

al koxy, thiol, alkylsulfonyl, and an gmiopally substituted CIl to C6
organi c residue; wherein R3 conprises EP"ogen, an optionally substituted
C to C6 alkyl, an optionally substfthtied” C3 to C6 cycloal kyl, or a

hydr ol ysabl e resi due; and wherein R&:corfpri ses ei ght substituents

i ndependently sel ected from hydrogen, halide, hydroxyl, trifluoronethyl,
ani no, cyano, ni t ey s geptionl rhERieh P 869 ormprarie feleed fdmiest | al kyl sul fonyl
and an optional | y st iviaatod bhteGlycldalyl, Gfloatkeng ami heterqeisdlkehierhergr®] reacting with a
conpound havi ng a stipfiddOlrdd futituents independ@tlylREectXMorGiyinhaear eisnhyeagh of R5 and R6

i ndependent | y conitiuG@sthi Yo @G&X hitroRade] ci@yamiay Gitog Xeyd1, alkyisiifodyl o Oet hyl , am no,
cyano, nitro, azi dgionaGAReXediicde gl K@¥eYwberdil i Qhprisdtlyledetsal f onyl, an
15optional Iy substolptm%gstsu te%éno%ml,gllogﬁynLuy_sugscim@d@aQegeyc%@l,!,rx substituted C3

to 06 CyC| oal kyl ql';l ysablea rgsque' andwhgréi)n egop,,p%ges e\{&ttsul’gstiglg m&e{uidglgl%g\k(ﬁ t e, car bon’
conpri se an Optl onaom %rosery aﬁcitelh CyCl Oa Kk n| , erein each of R7
1 I

tdrlf)ltF ﬂuggme%hq aci§ CyaRo, nitr azi(‘::lf:y carboxamido

and R8 i ndependent T’y "CoihrTEES Ry G EGen”" “Rat Pde "yt STt ri f | uor onet hyl
am no, cyano, nitt roY-28h gt las R TG ReR GRS EHE B %) kyl sul fonyl, an
optional | y subst i ttittegite copgote gt ¥ or an optionally substituted C3 to
C6 cycloal kyl or R7 20 and R8, together with the internedi ate carbon,
conprise an optionally substituted C¥#dC6 cycloallcyl; wherein RO
conprises hydrogen, an optionally subé(w“hmt ed d to C6 alkyl, an optionally
substituted C3 to C6 cycloal kyl, or a§drol ysabl e residue, wherein Gis a
protecting group, and wherein X is a |l eavi'ng group.

wherein each of R® and R® independently comprises hydrogen, halide, hydroxyl,

trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an

15  optionally substituted C1 to C6 alkyl, or an optionally substituted C3 to C6 cycloalkyl or R’
and R%, together with the intermediate carbon, comprise an optionally substituted C3 to C6
cycloalkyl; wherein each of R” and R® independently comprises hydrogen, halide, hydroxyl,
trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an
optionally substituted C1 to C6 alkyl, or an optionally substituted C3 to C6 cycloalkyl or R’

20  and R®, together with the intermediate carbon, comprise an optionally substituted C3 to C6
cycloalkyl; wherein R® comprises hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue, wherein G is a

protecting group, and wherein X is a leaving group.

[0017] Also disclosed are methods for preparing a compound comprising the steps of



[0017] Al so disclosed are nethods for preparing a conpound conprising the
steps of 9 providing a conpound having a structure: wherein RL is an
opt i onal lwo=uohatiiésat ed C3 to C9 organi c residue sel ect egCrrusnoianyioss

het eroaryl, cycl oal kyl, heterocycl oal kyl, cycl oal kenyl, and

het erocycl oal | cenyl; wherein R2 5 conprises three substituents

i ndependently sel ected from hydrogen, halide, hydroxyl, trifluoronethyl,
am no, cyano, nitro, azide, carboxam do, allcoxy, thiol, allcylsulfonyl,
and an optionally substituted  to C6 organic residue; wherein le
conprises hydrogen, an optionally substituted O to C6 alkyl, an optionally
substituted C3 to C6 cycloal kyl, or a hydrol ysabl e resi due; wherein R4
conprises eight substituents independently selected from 10 hydrogen,
hal i de, hydroxyl, trifluoronethyl, am no, cyano, nitro, azide, carboxam do,
al koxy, thiol, allcylsulfonyl, and an optionally substituted A to C6
organi ¢ resi due; wherein each of R5 and R6 i ndependently conprises

hydr ogen, hal i de, dydfigaxympquudthivingdswemr@met hyl , am no, cyano, nitro, azide,
car boxam do, al koxy, thiol, alkylsulfonyl, an optionally substituted C to
C6 al kyl, or an optionally substltuteg G@ rfQ C6 cycloal kyl or R5 and RS,
together with the 15 internediate c @gprlse an optionally
substituted C3 to C6 cycloal kyl; wh h of 122 and 118 i ndependently
conpri ses hydrogen, hali de, hydroxyk’ ;rlfruoronethyl am no, cyano, nitro,
azi de, carboxam do, al koxy, thiol, ‘alkylsul fonyl, an optionally substituted

Cl to C6 al kyl O\I;hergrnkl QBIOL&B snlbéﬁtut%c[’tg §>th Brégngrgld@elezteq froglaarypycI oal kyl or R2 and

Rg’ toget her W t h (% Cy¢lo SICrocycloa. CYCIO; Q G ocycloalkenyl, wherein Onal | y
substituted C3 tolﬁg gﬂa&?ﬁ yl 19 YPQHWI ﬁgg y§%<30119 %ydrogen an

optional |y subst’t ’f”’“ﬁ ﬂﬁe q St‘t“e%mdﬁ’ie'fdmg Sge“%dr{“’mh PEh ha N i‘fvdm u’bst ituted C3 to Cb
cycloal kyl, or a HUrEIYSantevesidt ””@ﬁﬂmhﬁﬁﬂgpﬂﬂﬁ'W@“h“b?otectlng gr oup,
and reacting wth catiopdyiRreC HRRr oergic msides Yoereit R pagpriskRgrpgen an wherein R19
conpri ses an opt i om@hadlysubstityd €1t Gepliot] anChtiorally siBliftteds g&hgveoab giadue sel ected from
25al kyl, aryl, heteddablyiesiducybertiord bokaytlses cignatbainos yabadill) eided froay cl oal kenyl , and
het er oc yC | oal k eny | hydrok&}, halide, hydroxyl, triffuoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy,
thiol, alkylsulfonyl, and an optionally substituted C1 to C6 organic residue; wherein each of
R’ and R® independently comprises hydrogen, halide, hydroxyl, trifluoromethyl, amino,
cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to
C6 alkyl, or an optionally substituted C3 to C6 cycloalkyl or R® and R®, together with the
15  intermediate carbon, comprise an optionally substituted C3 to C6 cycloalkyl; wherein each of
R’ and R® independently comprises hydrogen, halide, hydroxyl, trifluoromethyl, amino,
cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to
C6 alkyl, or an optionally substituted C3 to C6 cycloalkyl or R and Rs, together with the
intermediate carbon, comprise an optionally substituted C3 to C6 cycloalkyl; wherein R’
20 comprises hydrogen, an optionally substituted C1 to C6 alkyl, an optionally substituted C3 to
C6 cycloalkyl, or a hydrolysable residue; and wherein G is a protecting group, and reacting

with a compound having a structure:

o}

J

X" Ry

wherein R comprises an optionally substituted C1 to C12 organic residue selected from

25  alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl,

10



and wherein Xis a |l eaving group. [0018] Also disclosed are the products of
the di scl osed nethods. [0019] Al so disclosed are pharnaceuti cal
conposi t iwooTiampesnsi ng a therapeutically effective anoeont/ustoia/ogioss] osed
product and a pharnmaceutically acceptable carrier. 5 100201 Al so discl osed
are nmethods for manufacturing a nedi canent conprising conbining at | east
one di scl osed conpound or at | east one product of a disclosed nethod with a
pharmaceutically acceptable carrier or diluent. [0021] Al so disclosed are
met hods for the treatnent of a disorder associated with PLD activity in a
mammal conprising the step of admnistering to the mammual at |east one 10
di scl osed conpound or at |east one product of a disclosed nethod in a
dosage and anount effective to treat the disorder in the mammal . [0022]

Al so disclosed are nethods for inhibiting PLD activity in a manmal
conprising the step of adm nistering to the subject at |east one discl osed
conpound or at |east one product of a disclosed nethod in a dosage and
anount effective t@dinakitbdleafiglogcti vity in the subject. 15[0023] Al so

di scl osed are nmethods for inhibiting PLD activity in at |east one cell,
conprising the steW"BfM@dﬁ@ﬁé@*ﬁQWF%@“EWWP§@§@MEne cell with at |east one
di scl osed conpound o at . f i% one rPduct of a disclosed nethod in an
amount effective tO 1 nhiBTC™ aﬂ%ﬂ%’ Y EEBBHEE PHPHEYat | east one cel
[0024] Al so discl o?&&ve%{‘r"@“‘h%"é%"sﬁf’r"‘ﬁ“@& FrefedgreBEy2Fitthi bi ti on, the

COTTpOUﬂd haVI ng a [%(90] S.Llsol& oy ?eme dgsrfc?r%engac%nn b1¥ad1camen cgszl151nacom54l46 R 1.9 ON R 0

R3-NJIr 0 R21 mheref c rises a ynal coval ent
. east one 1SC ose co or at least ofie product of a disclosed method W, th a
bond; wherein Rl

pharmaceuucally acceptable carrier or diluent.

[0021] Also disclosed are methods for the treatment of a disorder associated with PLD
activity in a mammal comprising the step of administering to the mammal at least one
10 disclosed compound or at least one product of a disclosed method in a dosage and amount

effective to treat the disorder in the mammal.

[0022] Also disclosed are methods for inhibiting PLD activity in a mammal comprising the
step of administering to the subject at least one disclosed compound or at least one product of

a disclosed method in a dosage and amount effective to inhibit PLD activity in the subject.

15 ]0023] Also disclosed are methods for inhibiting PLD activity in at least one cell,
comprising the step of contacting the at least one cell with at least one disclosed compound or
at least one product of a disclosed method in an amount effective to inhibit PLD activity

response in the at least one cell.

[0024] Also disclosed are uses of a compound for PLD inhibition, the compound having a
20 structure represented by a formula:

R4

o} \/\N/‘g(N\n/
o

R2 R1

& ro
~ 1 R1 0

wherein each ---- independently comprises an optional covalent bond; wherein R is an

]

optionally substituted C3 to C9 organic residue selected from aryl, heteroaryl, cycloalkyl

11



optionally substituted C3 to C9 organic residue selected fromaryl,

het eroaryl, cycloal kyl, 11 heterocycloallcyl, cycloal kenyl, and

het er ocycWoabkianydsp wherein R2 conprises three substituenrascndepsasient |y
sel ected from hydrogen, halide, hydroxyl, trifluoromethyl, am no, cyano,
nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, and an optionally
substituted C to C6 organic residue; wherein |l e conprises hydrogen, an
optionally substituted d to C6 5al kyl, an optionally substituted C3 to C6
cycloallcyl, or a hydrol ysabl e residue; wherein R4 conprises eight
substituents independently selected from hydrogen, halide, hydroxyl,
trifluoronethyl, amno, cyano, nitro, azide, carboxam do, allcoxy, thiol,
al l cyl sul fonyl, and an optionally substituted C to C6 organic residue;
wherein each of 12.8 and R6 independently conprises hydrogen, halide,
hydroxyl, trifluoromethyl, am no, cyano, nitro, azide, 10carboxam do,

al koxy, thiol, alkylsulfonyl, an optionally substituted C to C6 al kyl, or
an optional | y substeebuti@gyl, Goatkayl Gl hgyelcBakdlyher@ R’ RBprai@kR6, together wth
the internedi ate casshefs ndeeailyls@eddbn DRStnORIAL, hy¥roSIRB it 861 C3 t 0 C6

cycl oal kyl ; wher ei §aBasd)afl cﬁ&mmdmﬁﬁﬁolnﬂﬁgﬁdaﬁ%moyno%@{l%&lluéoes hydr ogen,

hal i de, hydroxyl, ¢ri dd-Ha. e mJemR@mg,@ghyd@mmpu ruygugs%tedgzz car boxani do,
al I coxy, thiol, 5aI Ik%ynopldonal sus é%y“’&pz%q@ﬁmradf?"ﬁ remdue to 6 al kyl ,

or 15an opti onaIIy subst 1 "[-',t Q. ye e“élnd R8, toget her

with the internmed 8F8 ¢a BOR &SP Lesk B f‘%drﬁé't’i‘h?a}‘ ’?ﬁ’ﬁ’stl tuted C3 to C6

cycl oal kyl ; wher ei ﬁﬂ“ﬁg‘mﬁ‘ﬂﬁ’ﬁ‘?‘i ?@%m%‘f‘eo‘@‘éﬁ’i‘”m Akpptiplghdrifop! eiist i tuted O to
C6 al kyl, an opti om&PIY=tisd £1 't frwtic Cue shodpdyd ok legbendewy a hydr ol ysabl e
resi due; wherei n Riemgigppiissgslidgydept tifomadethy agulyghd ditwteed, C | to CL2 organic
resi due sel ecteth fqudmangdoladxy, thigly Ak sulfong breproansbstin@IAO ko@abuky dr pn

het er ocycl oal kyl , @0eyuchwaldenyds.cynit o i@k Qe @RhKRMEliae OF a

phar maceut i cal |y ageaRbmBL & oSk ke L BES &Rk 12025k Als@ di scl osed are

uses of at |east olgcspemnﬁﬁkmsegydggemg&mgdm% trﬁﬁomlnéﬁ@lsaw o Rfgduct of a
di scl osed net hOd Izg1de (Qrgox “ﬂm@&&n& aﬁy]glfonyéanopn[; %ﬁ%‘%gﬁgl toC6l"lk e treatment of a

condi ti on assocj.at ed Y osed are uses

of at | east one dlaglo t1onaléd1 sgutBC?toEngycoal yiOfR and ttogetB \élth Flgaﬂeglfte of 25 a

di scl osed met hod |°ﬁrb‘t“ﬁ8“pﬁé??ﬁ‘f“%{‘&1{yﬂ‘?%m81rC38(3%‘&”?1@5%?5’? FSPthe treatment of a
di sorder associ at ¥t RPPLDY et T g Geplan mirvatio 0027 Al so di scl osed
are kits conpri si ngclalsh pre bdplysehiyessidthi: gketeio B éameirm ertimdly oistingsl Cl east  one pr oduct
of a discl osed net¢iddeasrdidgbeleta agtalkgne!l Bgent cykaBmpetctogclaigr ease PLD
activity. [0028 Alygaikethil, 56 he@BQoaltig odtiplamaccBRPlaicGhtGerkivel@@st one di scl osed

conpound or at |east one

[0025]  Also disclosed are uses of at least one disclosed compound or at least one product of

a disclosed method in the manufacture of a medicament for the treatment of a condition

associated with PLD activity.

[0026] Also disclosed are uses of at least one disclosed compound or at least one product of
25  adisclosed method in the manufacture of a medicament for the treatment of a disorder

associated with PLD activity in a mammal.

[0027] Also disclosed are kits comprising at least one disclosed compound or at least one

product of a disclosed method and at least one agent known to increase PLD activity.

[0028] Also disclosed are kits comprising at least one disclosed compound or at least one

12



12 product of a disclosed nethod and at | east one agent known to decrease
PLD activity. BRI EF DESCRI PTI ON OF THE FI GURES [ 0029] The acconpanyi ng
figures, wbizeti/an@oi ncorporated in and constitute a par PCOUSRII0D43045
specification, illustrate several aspects and together with the description
serve to explain the 5principles of the invention. [0030] Figure 1 shows
cel lul ar enantiopure concentration response curves for conmpound P1G (see
TABLE 1). [0031] Figure 2 shows cellular enantiopure concentration response
curves for conpound POQ (see TABLE 1). 10[0032] Figure 3 shows cellular
enanti opure concentration response curves for conpound P23 (see TABLE 1).
[0033] Figure 4 shows cellular enanti opure concentration response curves
for conpound P 1P (see TABLE 1). [0034] Figure 5 shows cellular

enanti opure concentration response curves for conpound 15 PI D (see TABLE
1). [0035] Figure 6 shows cellul ar enantiopure concentration response
curves for conpound NGF (see TABLE 1). [0036] Figure 7 shows cellular
enant i opur e concento@tof aGiclose BPOISE l@u by @8t khovh o oo UNaiviNFT (see TABLE 1).
20[ 0037] Figure 8 shows cellul ar enanti opure concentrati on response curves
for conpound P22 (see TABLE ffmFP@ﬁgﬁFoﬁpﬁﬁﬁ%“@W§ﬁoms cellul ar enantiopure

concentration resp 05 €, CUr ves, for c gL &see TABL§ 1) [ 0039]
The accom €8, W, IC are mco OI' 1n a COnStltlltC a part
Figure 10 shows celT I ARt GBUr e CORe ponse curves for

conpoun d 25 P2B ( Ssgeélﬁeir AlBlllEtraf)severaizgpects and together w1th the descnptlon serve to explam the

principles of the invention.

[0030] Figure 1 shows cellular enantiopure concentration response curves for compound

P1G (see TABLE 1).

[0031] Figure 2 shows cellular enantiopure concentration response curves for compound

POQ (see TABLE 1).

10  [0032] Figure 3 shows cellular enantiopure concentration response curves for compound
P23 (see TABLE 1).

[0033] Figure 4 shows cellular enantiopure concentration response curves for compound
P1P (see TABLE 1).

[0034] Figure 5 shows cellular enantiopure concentration response curves for compound

15 PID (see TABLE 1).

[0035] Figure 6 shows cellular enantiopure concentration response curves for compound

NGF (see TABLE 1).

[0036] Figure 7 shows cellular enantiopure concentration response curves for compound

NFT (see TABLE 1).

20 [0037] Figure 8 shows cellular enantiopure concentration response curves for compound

P22 (see TABLE 1).

[0038] Figure 9 shows cellular enantiopure concentration response curves for compound

POL (see TABLE 1).

[0039] Figure 10 shows cellular enantiopure concentration response curves for compound
25 P2B(see TABLE 1).
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[ 0040] Figure 11 shows cellul ar enantiopure concentration response curves
for conmpound P2E (see TABLE 1). [0041] Figure 12 shows cellular enantiopure
concent r avpaniweasgonse curves for conpound NG3 (see TABPETA)S2015/005042]
Figure 13 shows cellul ar enanti opure concentration response curves for
conpound POA (see TABLE 1). [0043] Figure 14 shows cellul ar enantiopure
concentration response curves for conpound NGH (see TABLE 1). [ 0044]
Figure 15 shows cellul ar enanti opure concentration response curves for
conmpound 10 NJ5 (see TABLE 1). [0045] Figure 16 shows cellul ar enanti opure
concentration response curves for conpound NGQ (see TABLE 1). [0046] Figure
17 shows cel lul ar enanti opure concentration response curves for conpound
PIE (see TABLE 1). 15[0047] Figure 18 shows cellular enantiopure
concentration response curves for conpound P2C (see TABLE 1). [0048] Figure
19 shows cel lul ar enantiopure concentration response curves for conpound
Pl Q (see TABLE 1). [ 0049] Figure 20 shows cellular enantiopure
concentrati on respoge Fign Vs di@lar IO thikehirdOh oM uSe Br IBkE 1) . [ 0050]
Figure 21 shows exmsgeaamssgoncentrati on response curves for conpound Pl P
(see TABLE 1). [0051] Figure 22 shows exogenous concentration response
curves for conpount@t4NFHigufedtsbowiABlafenaftippure Rlacefir@iBHRfonsfuged foeroiddis hows exogenous
concentration respussse@arpves for conpound POL (see

5 [0042] Figure 13 shows cellular enantiopure concentration response curves for compound
POA (see TABLE 1).

[0043] Figure 14 shows cellular enantiopure concentration response curves for compound
NGH (see TABLE 1).

[0044] Figure 15 shows cellular enantiopure concentration response curves for compound
10 NIJ5 (see TABLE 1).

[0045] Figure 16 shows cellular enantiopure concentration response curves for compound
NGQ (see TABLE 1).

[0046] Figure 17 shows cellular enantiopure concentration response curves for compound
P1E (see TABLE 1).

15 [0047] Figure 18 shows cellular enantiopure concentration response curves for compound
P2C (see TABLE 1).

[0048] Figure 19 shows cellular enantiopure concentration response curves for compound
P1Q (see TABLE 1).

[0049]  Figure 20 shows cellular enantiopure concentration response curves for compound

20 NFW (see TABLE 1).

[0050] Figure 21 shows exogenous concentration response curves for compound P1P (see
TABLE 1).

[0051] Figure 22 shows exogenous concentration response curves for compound NET (see
TABLE 1).

25 [0052] Figure 23 shows exogenous concentration response curves for compound POL (see

14



14 TABLE 1). [0053] Figure 24 shows exogenous concentration response
curves for conpound P2E (see TABLE 1). [ 0054] Figure 25 shows exogenous
concent r avpaniweasgonse curves for conpound NFW (see 5 TARBILHS)10/043055]

Fi gure 26 shows exogenous concentration response curves for conpound P2C
(see TABLE 1). [0056] Figure 27 shows exogenous concentration response
curves for conpound NGH (see TABLE 1). 10 [0057] Figure 28 shows exogenous
concentration response curves for conpound P2B (see TABLE 1). [0058] Figure
29 shows exogenous concentration response curves for conpound P22 (see
TABLE 1). [ 0059] Figure 30 shows and exanpl e chromat ogram observed after
chrial separation of 15racemate to obtain enantionpure tert-butyl

4- (4-fluorophenyl)- 1-oxo-2, 8- di azaspiro[ 4. 5] decane- 8-carboxyl ate. [0060]
Addi tional advantages of the invention will be set forth in part in the
description which follows, and in part will be obvious fromthe
description, or can be |learned by practice of the invention. The advant ages
of the invention wrdHdLEbe real i zed and attai ned by neans of 20 the el enents
and conbi nations particularly pointed out in the appended clains. It is to
be under st ood t hat [958t FeseReshf g esger trepengripparaatse des ErpiyespdRE Gend t he f ol | owi ng
det ai |l ed descri pti ®BLBhbe exenpl ary and expl anatory only and are not
restrictive of the invention, as clainmed. DESCRIPTI ON 10061] The
present invention QXA BE<GHORF ST BT EQYs Y Byroreref¥ifte to t he
fol | owi ng 25 det’ai F&Etescription of the invention and the Exanpl es

i ncl uded therein.

[0055] Figure 26 shows exogenous concentration response curves for compound P2C (see
TABLE 1).

[0056] Figure 27 shows exogenous concentration response curves for compound NGH (see
TABLE 1).

10 [0057] Figure 28 shows exogenous concentration response curves for compound P2B (see
TABLE 1).

[0058] Figure 29 shows exogenous concentration response curves for compound P22 (see
TABLE 1).

[0059] Figure 30 shows and example chromatogram observed after chrial separation of
15  racemate to obtain enantiompure fert-butyl 4-(4-fluorophenyl)-1-0x0-2,8-

diazaspirof4.5]decane-8-carboxylate.

[0060] Additional advantages of the invention will be set forth in part in the description
which follows, and in part will be obvious from the description, or can be learned by practice
of the invention. The advantages of the invention will be realized and attained by means of
20  the elements and combinations particularly pointed out in the appended claims. It is to be
understood that both the foregoing general description and the following detailed description

are exemplary and explanatory only and are not restrictive of the invention, as claimed.
DESCRIPTION

[0061] The present invention can be understood more readily by reference to the following

25  detailed description of the invention and the Examples included therein.

15



15 [0062] Before the present conmpounds, conpositions, articles, systens,
devi ces, and/or nethods are disclosed and described, it is to be understood
t hat t heywereiwmaieshi mted to specific synthetic nethodsPamusgsiootives wi se
specified, or to particular reagents unless otherw se specified, as such
may, of course, vary. It is also to be understood that the 5 term nol ogy
used herein is for the purpose of describing particular aspects only and is
not intended to be limting. Al though any nethods and materials simlar or
equi val ent to those described herein can be used in the practice or testing
of the present invention, exanple nethods and materials are now descri bed.

[ 0063] Wil e aspects of the present invention can be described and cl ai ned
in a particular 10statutory class, such as the systemstatutory class, this
is for convenience only and one of skill in the art will understand that
each aspect of the present invention can be described and clained in any
statutory class. Unless otherwi se expressly stated, it is in no way

i ntended that any e heefde 64 pregem p@Bdunds @tpofi@st shicligysehsnielde, sg@nst r ued as
requiring that it Snediepishedpedddsdmds ehi@osirtief dGotohidas . Accor di ngly,
where a met hod cl aj0hdResc Mol SRE GhdvsCakitdl, oS8 @lifrladt ibie claims or
deSC!'I ptl ons t hat oh%se%c%d?as@gh%a;,&ccglge,Jaﬂy.mi;aﬁcdtose%dgsto%(ﬂﬁgﬂefI C or der1 It 1's no
way intended that an rg?£m$e &ﬂ&erregm%&Q%Q£¥m£§§=% 5@&3@45 hol ds for any

. terminology use 1 is Uurpose N
possi bl e non- express or. interpretation, Includi matters of |ogic

. mtended to be limiting. Although any méthods an matenzri] similar or,equ legtgo those . .
with respect to artangement of s?eﬁs_or Qperaélonal,?ﬁoma pl ai n nmeani ng
derived from gr amfEFPEaT ST G 2 4t 615 o ehfe rugt T ei™ “BFP't he nunber or type
of aspects descri lretediay najyéels gpee fefeiieat i on. 20[ 0064] Throughout this
application, variaq |icatjons are referenced. The disc]osures of these
publ i cations in tHggﬂp@ﬁ?ﬁ?@f%%gmﬂ?%mﬂﬁﬁggﬁﬁ?ﬁgg?dgwg?%%§%§:reference into
this applicatiof i*H™&fTEr™ts iBte PUMY-dasss ?038“3{3%‘@”?{‘5?‘5 ‘Bt the art to
whi ch this pert ai righeaTrbordoaty ivg fefegect Sorys syt e batesded*di vi dual | y and
speci fical |y i ncorpioeddtapdttyyy desf Efepnbevishepraivatfdgts ip lqeayipgeder | al contained in
them that is di scussediihd ortaipet sg @ritheriche copsmuedphie@inngtithids seber ence is relied 25
upon. Not hi ng her @kfimiedn 4s@cifperde ONStdhghecheratn-an cait e s kemcdiirat t he present
invention is nots aihdchihetictc@riant.antatearSdis niplidd shee@bi@R sbywayi rt ue of prior
invention. Furtheryedii £ahss nlfea BUR ds k@ trhiObiadds Y hoilBnR &Gl N My be

di ff _er ent i fromt heoas@%;ii{ retaQoU,bIlclL(ﬁx@&ittQ&flgg%twﬁ]ﬁespemia&hbergeﬁgfs{epgg}ui re i ndependent
confirmation. A DEFLN

operational flow, plaii meaning derived from grammatical organization or punctuation, or the

number or type of aspects described in the specification.

20 [0064] Throughout this application, various publications are referenced. The disclosures of
these publications in their entireties are hereby incorporated by reference into this application
in order to more fully describe the state of the art to which this pertains. The references
disclosed are also individually and specifically incorporated by reference herein for the
material contained in them that is discussed in the sentence in which the reference is relied

25  upon. Nothing herein is to be construed as an admission that the present invention is not
entitled to antedate such publication by virtue of prior invention. Further, the dates of
publication provided herein may be different from the actual publication dates, which can

require independent confirmation.

A. DEFINITIONS
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[ 0065] As used in the specification and the appended clains, the singular
forms "a," "an" and "the" include plural referents unless the context
clearly dwvotatiemievherw se. Thus, for exanpl e, referencecraSi@aofuseesi onal
group,” "an alkyl,"” or "a residue"” includes m xtures of two or nore such
functional groups, alkyls, or residues, and the |ike. 5[0066] Ranges can be
expressed herein as from"about" one particul ar value, and/or to "about"
anot her particul ar value. Wien such a range i s expressed, another aspect

i ncludes fromthe one particular value and/or to the other particular
value. Simlarly, when values are expressed as approxi mati ons, by use of
the antecedent "about,"” it will be understood that the particul ar val ue
forms another aspect. It will be further understood that the endpoints of
each 10 of the ranges are significant both in relation to the other
endpoi nt, and i ndependently of the other endpoint. It is also understood
that there are a nunber of values disclosed herein, and that each value is
al so herein discl oses assdiaboptificatodad thefpigéntied Q4ikhs Ate sivgaldr Bens fan“s@ddi t1 on to t he
val ue itself. For ﬁa(‘algmcﬂkplilril referl}@ uﬁ!e@sltﬂda)ntgxm;rly jii(ﬁategﬁﬂasr@iseo@ﬂgar t hen "about 10"
is al so disclosed. cubic hefrel 69 clDAS ESH 0l Pt £REu MU dixuRSIWeEN t WO

particular units L ALs0 dis ) e, if 10 and 15 are
di scl osed, then 1i&§ §%§9§gh§ﬁ$QQSQg¥£Qé &éqﬁﬁg%%osed [ 0067] As used

her ei n, nonrencl at Upmie} T Ribge TP RIMIElS creir B Ednlbul) Ghe RFHERNIG, £d¥APOUNds, can be
gi ven using C O MO N @ Wsther phrlelRM\laiue. WhiBMRa raQF is G, ERNIPRNARALL Ons for
nomencl at ur e. V\henfmsarasongsammvsu&mnmmmm vaf E@hiti, ERen PN RT ESENL,

Cahn-1ngol d-Prel og_rules for stereq SIS Yool e _enpl ayed to deS|gnate
st ereochenical priorit el pﬁ?n %yu?m Pl ¥, de“ﬁlgbf‘ﬁ T%gh. One of skill

in the art can redﬁm“mxgggﬁ? mé&“%%IRJQ im??“??”%?“”“@%ﬁg%ﬁﬁﬂllf given a
nanme, either yg?ﬁﬁﬁﬁm?@ﬂﬁﬁ%W%ﬁmBW“?ﬁ@“ﬁﬁﬂﬁﬂhﬁﬂmﬁﬁﬁﬁ’P&F@ usi ng nami ng
conventi ons, or byetersrrrest &isaporsierspgdbal betsrea ngeffro{yalycedisclesd ddringggd CHENMDRAWI M
(Canbri dgesoft Corfrordtivemalso ireBdiflosed as “abopt 6B jicuiAgalgnediiqnertei n, the terns
"optional " or "optalediglt] Bp'exanmpainge viiRal” it ddgosgiiRS @G eNnt hiy dibsedeSCri bed event
Or circunstance nNaYyas0inddR hRGkh vaiOEkider twada@cutriad ardaldatis@les clod pt 1 on i ncl udes

i nstances Wher €15S adxfhpie eI bhd 194re dGlidsdd BI85 G016 GIMSaisaRd. | nst ances where it
does not. [0069] A residue of a chem cal species, as used in the

speci fication and ©@WHCAsugd g edmerclmgs for c@b@ds inthgind oly@icpp@tdy cchRat 1S t he
resul ting product @#nuifeonBhameCBPASBEB @SCAB ReoBmddRiosiftEihatlaniecact i on schene
or subsequent f or Muilednt Pioreredca@AN tE@ks 1R pAEY Cdn bR G eSS Of whet her the
17 noiety is act UgldohemPBtAbddBbydi QB fereGc BT Gy, 5PECHES, ;b NUS, AN

et hy | ene g | y col 20r et§e| hgel'&e &f Qull@n ﬂQ Q’l CXHQS%&I :!scexl:(aﬁfthg!téctulte Qf Qoglgourg l;f 10;9 g € - a:HZ CH20-
units in the polyester, re ard mmmofeco mmgmm&metg%mmgowgwxcol was used to

prepare the polyester In a pol yester

refers to one or re %f%??ﬁ?géﬁm n%“g?m%’ I'n “?W@kﬁgTﬁgg?gT regardl ess of

[0068] As used herein, the terms “optional” or “optionally” means that the subsequently
25 described event or circumstance may or may not occur, and that the description includes

instances where said event or circumstance occurs and instances where it does not.

[0069] A residue of a chemical species, as used in the specification and concluding claims,
refers to the moiety that is the resulting product of the chemical species in a particular

reaction scheme or subsequent formulation or chemical product, regardless of whether the

17



5 whether the residue is obtained by reacting sebacic acid or an ester
thereof to obtain the polyester. [0070] As used herein, the term

"substit wwedtiyEmieont enpl ated to i nclude all perm ssi bl ecsaissaionydas s of
organi ¢ conpounds. In a broad aspect, the perm ssible substituents include
acyclic and cyclic, branched and unbranched, carbocyclic and heterocyclic,
and aromatic and 10 nonaromati c substituents of organi c conpounds.
Illustrative substituents include, for exanple, those described bel ow. The
perm ssi bl e substituents can be one or nore and the sane or different for
appropriate organi c conmpounds. For purposes of this disclosure, the

het er oat ons, such as nitrogen, can have hydrogen substituents and/or any
per m ssi bl e substituents of organic conpounds described herein which
satisfy the val ences of the 15 heteroatons. This disclosure is not intended
to be limted in any manner by the perm ssible substituents of organic
conpounds. Also, the terns "substitution"” or "substituted with" include the
inplicit proviso thatissteh oMb hedhein@MNspdciss. Thas, AeREI-@aniesdwnt h pernitted

val ence of the sSubsidst: iR o b AE.ChDAmE WS folylsk@fbesandedesnat t he
substitution resul dSienk fyo@ws hetd fRepalc MIROUBsimifriyG sebacR . AQNROMND that does not
spont aneously Und%&QQMRE§Q§L9%H§Eb@H”éM9@aé§u@¥m@£¥%&h&@@genﬁnt

'(':y(:l !' Z?’t i O'r'] eli 'I"T'l afh ItlQere’mdue 18 Obtai e]d yreac ing seba(nc acedoran estgr% ereo Iboua ter s, Al
A2, A3," and ™ AZ re use erern as generic sy ol's 10 represent

various specific s"u]t%%tfrl tuents. These synbols can be any substituent, not

limted to those QM§@|£§§QEQ§&9&Qwu dﬂﬂﬁﬁmﬁﬁﬁMm&hﬁuQﬁkhﬂﬁd to be certain
substituents in o sgbstltuen% oﬁ) %uc 0 §§?\§%{ In a%rodd asgect t% perrfnf(sﬁr qpbstltuents nlcde be defined as

sone ot her substituents usea herein is a

br anched or unbrancl’cﬂ‘ldCCIC Whﬂ&mcwuﬁmmmﬁmmxﬁd Fﬁ P8 't 0 24 carbon
atons, for exanfl é”??%ﬂﬁﬁ@?ﬁmf?@ﬁﬁﬁﬁﬁﬁgsHFWGWPFFﬁmgmﬂﬁ?ans from1l to 6
carbons, or fron1I“?ﬂe@“&ﬁ?ﬁﬁW§WV§W@W“ﬁ§“ﬁﬁ?ﬁ??““@Fﬁme“ﬁm%ropyI,

i sopropyl, n-but yl samejoxsigfoept fyrapprogriatheggand comppunds | Forypjmposeppf thiedielgspre, th sopent yl
S-pentyl, neopent yHetgroal@ssydh as nlreept ol have Wydbeyd sybstinemyild/or ab@@nyidsiple dode cyl ,
tetradecyl, hexadegyens@f @osydmpoutdede&@ensyn whictasnsly bdv@ended k8= The al kyl 30
group can be cygl iGe@tomAEdsG@lsdickire is bl Brelalopl 1n@i@UR nedfvyar phtiasc hed or
unbranched. The al skhytlmemsﬂo&rgmgrc&y@m@ A, RS DRaUPS Ll &HwrOr  Unsubsti tut ed.
For exarrpl €, the alL KME the %1991}?0\,&04}& SQ ’I’suﬁtHLp §ntls] n¥ayct‘:r agce wﬁhtpgmlt%g@llergg of nmore groups

i ncluding optional ]y, s tityted al kyl cloal kyl .. al koxy, am no, ether,
hal i de, hydroxy, L¥b%g9§ Flﬁ& q”%fthmM%X b&%% %Wg tbldescrlbed herein. A

"1 ower al kyl " grouﬁmmgdﬁﬁ 5%%VﬂmaWEUﬁ“@ﬁﬁ?ﬁ?ﬁfﬁﬁmT*ﬂﬁWﬁﬁémi6 six (e.qg.
fromone to f out’) BTEEPBOAELIBIE D731 Thr oughout the specification

ra.nc

“al kyl" is general [WHUIS%M Vangugt];ngsr A0 D,Q}gh ldlr}\s,ubstd rg;ta(saggnegcl kyl groups and
substituted al kyl ?m O re ¥ sentvarlousse clﬁcsulytltuSttl 3[he mb F anéér gl[;s-tl eES are al so
specifically refer?ad t s RPBy° TaentT TV RG T &7 subst i t uent (s)

on the al kyl groudmm?8ﬁm%%?mm3?mTW%WT@¥%W“W§P8§@H%P st kPt " specifically
refers to an al kyl ™ol Prrapohfr&s@iiyedefingd it sepp other substituents.

25 [0072] The term “alkyl” as used herein is a branched or unbranched saturated hydrocarbon
group of from 1 to 24 carbon atoms, for example from 1 to 12 carbons, from 1 to 8 carbons,
from 1 to 6 carbons, or from 1 to 4 carbons, such as methyl, ethyl, #n-propyl, isopropyl, #-
butyl, isobutyl, s-butyl, t-butyl, n-pentyl, isopentyl, s-pentyl, neopentyl, hexyl, heptyl, octyl,
nonyl, decyl, dode cyl, tetradecyl, hexadecyl, eicosyl, tetracosyl, and the like. The alkyl

30  group can be cyclic or acyclic. The alkyl group can be branched or unbranched. The alkyl
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10with one or nore halide, e.g., fluorine, chlorine, bromne, or iodine.
The term "al koxyal kyl" specifically refers to an al kyl group that is

substit utwo wittdhiene or nore al koxy groups, as descri beacChaisoao/oddvest erm
"al kyl am no" specifically refers to an alkyl group that is substituted with
one or nore am no groups, as described below, and the |ike. Wen "al kyl" is
used in one instance and a specific termsuch as "al kylalcohol” is used in
another, it is not 15 nmeant to inply that the term"al kyl" does not al so
refer to specific terms such as "allcyl al cohol™ and the |ike. 100741 This
practice is also used for other groups described herein. That is, while a
termsuch as "cycloal kyl" refers to both unsubstituted and substituted
cycloallcyl noieties, the substituted noieties can, in addition, be
specifically identified herein; for exanple, a 20particul ar substituted
cycl oal kyl can be referred to as, e.g., an "alkylcycloallcyl." Simlarly, a
substituted al koxy can be specifically referred to as, e.g., a "hal ogenated
al koxy, " a parti cug@p casdibis tubstititd@chndtlsda®m yrbr e@@gl, thQlkyl Soufjcan be AN

"al kenyl al cohol , "  aRhd @ oheiodi@re gAGAiciding bAGaPLREIda 81, Ofealégi Ng @ gener al

term such as " Cycillg)él alﬁM(l et};er ]‘ﬁlﬁd hﬁroéplﬁ”g 'sJle sGlfOIogroFrhlolsi%J&]béﬁerem A

“all Cyl CyC| oal kyl “lo“)er§lk};1]’%upﬁ-§r@aﬁ£l rLu coln X‘o onqumxt( tlefrogl%ne I’a'l) term does not
al so include the specific term 5510 term "cycl ogfkyl" as used

herein is a non-aromatic carbon- based rlng conposed of at least three
carbon at ons. Exarmdﬁsmtgh&m LRacdedhl-ngF QLRSI LRED MEG boilns@fg Not i mited
to, cyclopropyl, cygf gggyatnysl,bm@y;al QQ@QWVLW ssbmlepn&mpg mqw bonyl, and the
like. The term "het elﬁcéﬁ;y){e?err%% herynﬁ)y 1dent%ym .the ?ep 1?%s%tstﬁuer¥(§ on(%hea o%p? OUp as defmed

above, and is includ bal kyl , " where
at |east one of th%“%aﬁ%%ﬁ %?%mmmw?’?ﬁ%ﬂ ”ﬁﬁ”??kéﬁWﬁﬁTﬁ? hith a

het er oat om such®as™® Bt AP F-filtaty Pgie Wimor gdes Teeygdiveasll fur, or 19
phosphorus. The cy%@ﬁﬁ%%?ﬁmgwﬁﬂﬁmaﬁﬁ“H@*@W@@W@%@%ﬁk&%y@W@ﬁp can be
substituted or unsdsdtdvtiant Ed termTHglagiyoediraiidalkyydies groly souncatret er ocycl oal kyl
group can be subst sulfstinfieg glithwic biinoi® Mrgino @bupd1ad He@rilgd b@iH) $:d thd1iRd. WHkn Mugyropt | onal |y
substituted al kyl , is y@lo@abdeythnd a @bckiOnmy suctarruiR@icon@ti s in addid, it 8y hydr oxy,
nitro, silyl, sulfQuXely 8 hdudh Qlyraiss deschd:Repkidd eheiufias 5[ 0076] The termns
"al koxy" and "al KoXMicon@Smdie@d herein to refer to an al kyl or cycl oal kyl

[0074] This practice is also used for other groups described herein. That is, while a term
such as “cycloalkyl” refers to both unsubstituted and substituted cycloalky! moieties, the
substituted moieties can, in addition, be specifically identified herein; for example, a

20  particular substituted cycloalkyl can be referred to as, e.g., an “alkylcycloalkyl.” Similarly, a
substituted alkoxy can be specifically referred to as, e.g., a “halogenated alkoxy,” a particular
substituted alkenyl can be, e.g., an “alkenylalcohol,” and the like. Again, the practice of
using a general term, such as “cycloalkyl,” and a specific term, such as “alkylcycloalkyl,” is

not meant to imply that the general term does not also include the specific term.

25 [0075] The term “cycloalkyl” as used herein is a non-aromatic carbon-based ring composed
of at least three carbon atoms. Examples of cycloalkyl groups include, but are not limited to,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, norbornyl, and the like. The term
“heterocycloalkyl” is a type of cycloalkyl group as defined above, and is included within the
meaning of the term “cycloalkyl,” where at least one of the carbon atoms of the ring is

30  replaced with a beteroatom such as, but not limited to, nitrogen, oxygen, sulfur, or
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group bonded through an ether |inkage; that is, an "al koxy" group can be
defined as -0Al1 where Al is al kyl or cycloal kyl as defined above. "Al koxy"
al so i nclwdesiipalesner s of al koxy groups as just descri bedT/ushab/oim4s an

al koxy can be a polyether such as -0A1-0A2 or - 0Al-(0A2)"-0A3, where "a"
is an integer of from1 to 200 and Al, A2, and A3 are al kyl 10 and/or
cycl oal kyl groups. [0077] The term "al kenyl" as used herein is a

hydr ocarbon group of from2 to 24 carbon atons with a structural fornula
containing at | east one carbon-carbon double bond. Asymretric structures
such as (Al1A2) C=C(A3A4) are intended to include both the E and Z i somers.
This can be presuned in structural fornulae herein wherein an asymetric

al kene 15 is present, or it can be explicitly indicated by the bond synbol
C=C. The al kenyl group can be substituted with one or nore groups including
optionally substituted al kyl, cycloal kyl, al koxy, al kenyl, cycl oal kenyl,

al kynyl, cycl oal kynyl, aryl, heteroaryl, aldehyde, am no, carboxylic acid,
ester, ether, hal i giephoksy U Xkt k@b @M@ero@oblEgroudthnibl Ohstingdd bry | ,  sul f 0- oxo, or
thiol, as deSCribe&whﬁﬁaiﬂwWQQQQQZ§$MEH&Wkﬂ&ﬁb&&%@hﬁﬁh&@ﬁyb& as used herein
i's a non-aromatic GaLboRs:RaRbphRGucRIPASES R, AbxylRBSInd hr €e carbon at oms

and containing at |.easlu.8N6 G SRR CARLBANdRMRLE bound, i.e., C=C. Exanples
of cycl oal kenyl groups include, but are not limted to, cyclopropenyl,

cycl obut enyl, cyc| ppanime Rk saik&y edd Gpemt adbaayi o i el 0 ey,
cycl ohexadi enyl NQLPRFIEIY g an A Bl Biat ks o BucoxyF Bp Lt RrmchBL @R OCY Cl 0al kenyl

is a type of 25 Cygtlelg@h&ﬁﬁyrcyc uﬁefﬁ&alg\gf IA&&Q Qt)prgl\t{(gspol%gofla@oml ncl uded within
the meani ng of the fer SJU.S desy%e %ahs zra]%xycanbea gye&ersuc as St Qne of the carbon

oups a
stors of The r1 0 R Be AT B Rt R ot e
het er ocycl oal ke I“ﬁ?@ﬁﬁmﬂéﬂm%e substltuted or unsubstltuted The

cycl oal kenyl grouprq@f]d %J;negnglgmtm% Lsgp%gdmgﬂbgntggup%ﬁam%zﬁca{pﬁtI tuted with one

Or rmr e gr Oups 30' Wlt rgcmraFf(tmnu? conta asleas on; tl’)Ol’l -Carbo: (gl!bFKODd CyCl Oal kyl
al koxy, al kenyl n aryl,

1,
het eroaryl , aIdehy%ﬁmmgﬁWWSy”fﬁ?ﬁb§éT ﬁAéﬁ“ﬂmk éﬁ@#bmggﬁéwz hal i de,
hydroxy, ket one, a2 Thfpbe grsumed i spjctel Sppppegseringp sy akae  descri bed
herein. [0079] ThemF@Wﬁ?“a?%v%?ﬂwmﬁ§“8§@GMW@ﬂ@FdjF?a%mﬁyﬂ?@Earbon group of
2 to 24 carbon at owsusiptdwitaonsd parctows adludifigypimglyasbgortabilickeylat | east one
car bon- car bon tri pliexyboad, cycbilenyadidyngydloalkynyl, aryl, heteroaryl, aldehyde, amino,

carboxylic acid, ester, ether, halide, hydroxy, ketone, azide, nitro, silyl, sulfo-oxo, or thiol, as

described herein.

20 [0078] The term “cycloalkenyl” as used herein is a non-aromatic carbon-based ring
composed of at least three carbon atoms and containing at least one carbon-carbon double
bound, i.e., C=C. Examples of cycloalkenyl groups include, but are not limited to,
cyclopropenyl, cyclobutenyl, cyclopentenyl, cyclopentadienyl, cyclohexenyl,
cyclohexadienyl, norbornenyl, and the like. The term “heterocycloalkenyl” is a type of

25  cycloalkenyl group as defined above, and is included within the meaning of the term
“cycloalkenyl,” where at least one of the carbon atoms of the ring is replaced with a
heteroatom such as, but not limited to, nitrogen, oxygen, sulfur, or phosphorus. The
cycloalkeny! group and heterocycloalkenyl group can be substituted or unsubstituted. The
cycloalkenyl group and heterocycloalkenyl group can be substituted with one or more groups

30 inchuding optionally substituted alkyl, cycloalkyl, alkoxy, alkenyl, cycloalkenyl, alkynyl,
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5 group can be unsubstituted or substituted with one or nore groups

i ncluding optionally substituted al kyl, cycloal kyl, al koxy, al kenyl,

cycl oal kewgl2o11adikesnyl , cycl oal | cynyl, aryl, heteroaryl, pardshyidedssoasi no,
carboxylic acid, ester, ether, halide, hydroxy, ketone, azide, nitro,
silyl, sulfo-oxo, or thiol, as described herein. [0080] The term
"cycl oal kynyl " as used herein is a non-aromatic carbon-based ring 10
conposed of at |east seven carbon atoms and containing at | east one
carbon-carbon triple bound. Exanples of cycloallcynyl groups include, but
are not limted to, cycloheptynyl, cyclooctynyl, cyclononynyl, and the

| i ke. The term "heterocycloal kynyl" is a type of cycloal kenyl group as
defined above, and is included within the nmeaning of the term
"cycl oal kynyl ," where at |east one of the carbon atons of the ring is

replaced with a 15 heteroatom such as, but not limted to, nitrogen,
oxygen, sulfur, or phosphorus. The cycl oal kynyl group and

het er ocycl oal kynyl cy@dagup, agiataedd s, SieHp® tainhd ItaB@yliofid Wns tbsSkiidt, lied. The
cycl oal | cynyl gr ouRt@neiched, efnesclooahil Yy ghatdp can be substituted with
one or nore groups including optionally substituted al kyl, cycl oal kyl,

al koxy, al kenyl, cyoode keriyiyny!” ghdharyit is a hgdpedrborgolknefdr 24 cagpnploms het er oar yl

al dehyde, ani no, ceaihhexythi femacindinng@Staesng cabdnloion ridvadnil. des aichydr oxy, 20ket one,
azide, nitro, sid yérqup &weﬁrﬂm@%ﬂ,ors%titutech\idﬂlanea&ordﬁ(ﬁﬁﬁni:hhﬂgi)ph&ﬁ}ei n. [0081] The
term"aryl” as usegfedQkcybiSid albhOkknyt Hhicet Ayl RS, oA bon- based

aromatic group 1n Cllx Hrga!r}}ﬂ Qdegﬁﬁﬁﬁp @arbc»?l@ anlt et[tg letﬁé;l %ﬂhdef?iﬁ'ﬁ)w}lcmne QJICQ he n y I,
phenoxybenzene, anqmsmgmﬁ“momﬂm e ferm "aryl so 1 ncludes heteroaryl
which is defined as a group that contal ns an aromatic group that has at

| east one het er oat @i ie REPYHAkBH Msda kel ish R arbrlaftQartRfvaded e ar omati c group. 25
Exa nmp I es of het & Oés&&@of !ﬁ ﬂ&! sugl%arbog't&rns & cgntamgé at lLaEt me Eaggl chlQn tnlrlu trogen, oxygen,

SU| fur and phosphorn Xany S O CVC ae TOU] smcu ea are not imite (91%5 l ' ! Vw" Ch I S al SO
|ncluded in the terrpgSE %$ Fwﬁ%¥mﬂg 3 bl Qggﬁﬁégﬁtdpéé an aromatic

group that does no?cm%”%°$bm3m§m?m5§e?M%ml%%mwc JI'OUp can be substituted
or unsubstituted. THEE §r°yrowp vans 8w§ﬂH§FW?Ba%ﬁ Wt one or nore groups
i ncl udi ng opt i onal T¥PEHYSPPERItIEYongl fSFbon gsre Pgark ey rikdxy, al kenyl ,
cycl oal kenyl , 30al hetympgin sucleay gyt eyglimidd prypirosepexyebn, sulfyp ergtogigry [The al dehyde, anino,
car boxylic acid, esti@¥ynyl gbun @ hetedaadlopliey] groucdn be fyistinig xrynsubitiated A, azi de, nitro,
silyl, sul fo-o0x0, @#oatchjl@bup @8 hethoSThlkyEGoup@l te bubttitutcl v ofe@iniie'Zhipar yl " is a
specific type of anyiingbosdD s@ditlied aSylicR G 6ky, ialen, BRlodl@fijaint1j Oon of "aryl . "
Biaryl refers to tWosnllaryHe@thBBadiRlmAd, ERAURM, LDORE NEE niiod, @ fused ring

structure, as |Q,n@ggggggggg “g%ﬂgngmggdg&gggmgia one or nore carbon-carbon
bonds, as in biphenyl. g 21 The term "al dehyde" as used herein is

represent ed by thew&qrﬂukﬂxmﬁbﬂ#&hﬁIhEQM@@@MhmkbyﬁmﬁﬁﬁﬁE&h&ﬂtiOn "C(0)" i
a short hand not at L QRindiu@he bohzerAdafR @Y ph@H1 BRnay, bherBrybenzbee;a {IROBB] The terns
“am ne" or "a”‘no"méﬁmﬁﬁﬁﬁmﬁﬁlQ%Quﬁﬁﬁmhﬁgh%§@@R@mexthﬁm&Q£”U|a NA1A2A3,

mere AI A2 and group a5t one hetero O incorporats ar alc I Onal | y
substit ut ed alkyl ¥§1?;%fsl1pg ken g% bl S ﬁqg& Ig[g %&ny

Cy c | oaI ky ny | af y | e{eroatoX]s mc)l;n? b&trare ﬁot lunxted}{)lnﬁra%en ox?/%e sulan ﬁle r EI n.

phosphorus Likewise, the térm “non-| heteroaryl which is also included in the term “aryl,

defines a group that contains an aromatic group that does not contain a heteroatom. The aryl

group can be substituted or unsubstituted. The aryl group can be substituted with one or

more groups including optionally substituted alkyl, cycloalkyl, alkoxy, alkenyl, cycloalkenyl,
30  alkynyl, cycloalkynyl, aryl, heteroaryl, aldehyde, amino, carboxylic acid, ester, ether, halide,
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[0084] The term "carboxylic acid" as used herein is represented by the
formula -C(0)OH. [0085] The term"ester" as used herein is represented by
t he formwe 2000104841 or - C(0) 0Al, where A can be an opCirarsaéio43045
substituted al kyl, cycloal kyl, al kenyl, cycl oal kenyl, al kynyl,
cycloal Il cynyl, aryl, or heteroaryl group as described herein. The term
"pol yester" as 15 used herein is represented by the formula

-(AL0(0)C A2-C(0)0),,- or -(ALO(0)C A2- 0C(0))a-, where Al and A2 can be,
i ndependently, an optionally substituted al kyl, cycloal kyl, al kenyl,
cycl oal kenyl , al kynyl, cycloallcynyl, aryl, or heteroaryl group described
herein and "a" is an interger from1l to 500. "Polyester"” is as the term
used to describe a group that is produced by the reaction between a
conmpound having at |east two carboxylic 20 acid groups with a conpound
having at | east two hydroxyl groups. [0086] The term "ether" as used herein
is represented by the fornula Al 0A2, where Al and A2 can be,

i ndependent |y, an oy, emad dziye, Gid |3, intfabk@@ il akdydribedbye@l Dalducydy” al kenyl ,

cycl oal kenyl, al Ky@ydeinapeds @Akl A inciudd ke defitiod Ve t@P GAR M@ @UP descri bed
herein. The term " pOLYSHRGE toudBglS Bk NALGLNACS.s ERESERILd by the formla

- ( A Q- A20) a-, \Ahe!ttg:heé\l/iaogerg%oé%arb%%rbggdnds,% ml!ipi%%ﬁ.pendent l y, an Opt i onal | y
substituted al kyl, cycloal kyl, al kenyl, cycl oal kenyl, allcynyl,

cycloal | cynyl, @& yjoos2 Othe RREREIDAT Y bseadPbrdliPep@E iy Bchuer@un and "a" is an
integer of from 1 Q.50 BXRAR-68) Al mRQlY SLREE: SRNRS] Ncd-yde pol yet hyl ene
oxi de, pol ypropyl ene oxi de, and pol ybutyl ene oxide. 22 [0087] The term
"hal i de" as used heBai e wef eng” & Gmnidle uReleogengredldarte Reya chl ori ne, brom ne,
and i odi ne. [0088]~alkig®, inet AN A* A@irtda0e Yred@denily, BRrogdS@ Ghridnay @bsitudief ers to singl e
and nul ti-cyclic afi@nedohis:, Meny QiR BB, Grebalihg, :SY § LBy bddp Whi ch at | east
one of the ring;Jrefhglsalis Ot her than carbon. 5Heterocycle includes
pyri di nde, pyrimdine, furan, thiophene, pyrrole, isoxazole, isothiazole,
pyrazol e, oxazol e, p@hi Bz @heparbdglt A&ZO@ here@ % a7 En@J by ihbGImuUH-CQOH.

1, 2, 3-oxadi azol e, 1, 2, 5-oxadi azol e and 1, 3, 4- oxadi azol e, thiadi azol e,

i ncl udi ng, 1, 2, 3- t MEAdTharE[ @ o usg hacinisypaicgdf brmignfC@A3r4- t hi adi azol e,
triazole, includi ngooAa, @er8a'tan peggaptiogally stbstBiedalkyly cycpzlio) gkenyt @tielemdl e, i ncl udi ng
1, 2, 3, 4- tetrazol eamnickydoal@nydl prrot tedrbagZe®hr@s degipedinekinn Bye tefpifpolydi@zdsne, pyri m di ne,
pyrazi ne, tri azisneysedidahstbpbstgd tl@doud- @A R)@nd:- Lokt i azi ne,
tetrazine, includi&goyldhefabmd £t BeZihddRndentdyh bRdnbigliRBueaRiyPEr I di ne,

pi perazine, noi phol g aRZEL LKA auoh® I ARYH QPY h@Ray b&h kLakydr of uran,
di oxane, and the |jk

ereig dnd “a” is an interger from 1 to 500. “Polyester” is as the term used to describe a

group that is produced by the reaction between a compound having at least two carboxylic

20  acid groups with a compound having at least two hydroxyl groups.

[0086] The term “ether” as used herein is represented by the formula A]OAZ, where A! and
A can be, independently, an optionally substituted alkyl, cycloalkyl, alkenyl, cycloalkenyl,
alkynyl, cycloalkynyl, aryl, or heteroaryl group described herein. The term “polyether” as
used herein is represented by the formula —(AIO-AZO)a—, where A’ and A” can be,

25  independently, an optionally substituted alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl,
cycloalkynyl, aryl, or heteroaryl group described herein and “a” is an integer of from 1 to
500. Examples of polyether groups include polyethylene oxide, polypropylene oxide, and
polybutylene oxide.
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[ 0089] The term "hydroxyl" as used herein is represented by the formula
-OH [0090] The term "ketone" as used herein is represented by the formula
Al C(0) Aavowherra168d and A2 can be, independently, an optrconskéipogaobstituted
al kyl, cycloallcyl, alkenyl, 15cycl oal kenyl, al kynyl, cycloallcynyl, aryl,
or heteroaryl group as described herein. [0091] The term "azide" as used
herein is represented by the fornmula -N3. 10092] The term"nitro" as used
herein is represented by the formula -NO2. [0093] The term"nitrile" as
used herein is represented by the formula -CN. [00941 The term"silyl" as
used herein is represented by the formula -Si ALA2A3, where 20Al, A2, and A3
can be, independently, hydrogen or an optionally substituted al kyl,
cycloal l cyl, al koxy, al kenyl, cycl oal kenyl, allcynyl, cycloal kynyl, aryl,

or heteroaryl group as described herein. 10095] The term "sul fo-oxo0" as
used herein is represented by the fornulas -S(0)Al, - S(0)2Al1, -0S(0)2A1,
or -0S(0)20A1, where Al can be hydrogen or an optionally 25 substituted

al kyl , cycl oal | cyl (o083l 1€ eiylalide Gyred Bath le@ia ) khp haBdeds YNk, chigyebommd, | cynyl , aryl ,
or heteroaryl groupsimedescribed herein. Throughout this specification
"S(0)" is a short hand notation for S=0. The term"sulfonyl"” is used herein
to refer to the subfg- Bxoemjireyl eprdsentieo iyl mnbyalti<RB avhoraul a - S(0) 2A1,
where Al can be hy@f-9gen igkystan n@pithia0daddnt of hsibsdnbets bbednatdoyl , cycl oal kyl ,

al kenyl , CyC| OalSkEﬂk)é}oqyclaﬁclﬁéé{bylidinde@)ﬁﬁlkﬂahxl‘aﬁ;)ﬁiaﬂljsne, p)@sl;]é{iso;xaz@e[ isomﬁgog,r oar yl group as
described herein. JIheetbellnsMif@De xdk, He8E, 1N86EkM S sheRL&Sent ed by the
formula Al 5( 0) 2A23nd m%;;ag Z(A&lthlgiﬂglepfglu&l?rIIZpﬁm a&o@qug{l go@ta!idylﬁ 4a'n Optl onal | y

substituted al kyl, cycl| oal kyl nyl yazeeazo 1 kynyl ,
cycl oal kynyl , arylthldy lﬁ k%ﬁ?r ﬁtXIélyunﬁ ¢ %Xdﬂﬁgrgin The term

et
"sul f oxi de" as useﬁmﬁé?%l“”“¥“ e ‘% Wﬁ??ﬁ&m?ﬁﬁﬁﬂ?é“%mﬁ(O)Az where Al
and A2 can be, Inded&tasel-3 e SHEr SrEiRe - AStmete i Pary | cycl oal | cyl ,
al kenyl , cycIoaIkeﬁVWme&Wﬂéy%v@mdeEVﬁaFkyﬁvﬁmﬁ@r?%weG@mﬁéieroaryl group as
descri bed herein. 9 term"thiol" as used herein is represented by
the fornmula -SH. 1®§80g%f ““qé?ﬁfh%?ﬁé’““m?35|ﬂue —d&fines a carbon
contai ning resi du e[0096] - Bhe bermaket()r%SaL gédﬁerem is represented by the formula A'C(0)A”, where A'

and A? can be, independently, an optionally substituted alkyl, cycloalkyl, alkenyl,

15  cycloalkenyl, alkynyl, cycloalkynyl, aryl, or heteroaryl group as described herein.
[0091] The term “azide” as used herein is represented by the formula —N;.
[0092] The term “nitro” as used herein is represented by the formula —NO,.
[0093] The term “nitrile” as used herein is represented by the formula —CN.

[0094] The term “silyl” as used herein is represented by the formula —SiA'A%A’, where
20 Al A% and A®can be, independently, hydrogen or an optionally substituted alkyl, cycloalkyl,
alkoxy, alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, aryl, or heteroaryl group as described

herein.

[0095] The term “sulfo-0x0” as used herein is represented by the formulas —S(O)A!, —
S(O)A!, —OS(OhA', or —0S(0),0A', where A! can be hydrogen or an optionally

25  substituted alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, aryl, or heteroaryl
group as described herein. Throughout this specification “S(0Q)” is a short hand notation for

8=0. The term “sulfonyl” is used herein to refer to the sulfo-oxo group represented by the
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conprising at |east one carbon atom and includes but is not limted to the
car bon-cont ai ni ng groups, residues, or radicals defined herein above.
Organi ¢ rwei2dued1gan contai n various heteroatons, or bePobon$edonaoahot her
nol ecul e through a heteroatom including oxygen, nitrogen, sulfur,
phosphorus, or the |like. Exanples of organic residues include but are not
15limted al kyl or substituted al kyls, al koxy or substituted al koxy, nono
or di-substituted am no, am de groups, etc. Oganic residues can preferably
conprise 1 to 18 carbon atons, 1 to 15, carbon atons, Ito 12 carbon atons,
1 to 8 carbon atons, 1 to 6 carbon atons, or 1 to 4 carbon atons. In a
further aspect, an organic residue can conprise 2 to 18 carbon atons, 2 to
15, carbon atons, 2 to 12 carbon atons, 2 to 8 carbon atons, 2 to 4 carbon
atons, or 2 to 4 20 carbon atons. [0098] A very close synonymof the term
"residue" is the term"radical," which as used in the specification and
concluding clains, refers to a fragnent, group, or substructure of a

nmol ecul e descri bedohesr-esoa', pgat @ essogefor 4 niih evstidd @gilygoaig prepar ed. For
exanple, a 2,4- thiwez0ddaine ey &clbB@i1GaI, or hllrodyl BRA 4s bikekleilerei ONMPOUNd has t he
structure [0099};&5@%&}%@' gsssddéﬁxmlmfégﬁgze,gmyﬂ;e?méﬁisaogyn@g;,fml(ef\z' s used to
prepare € conpou m@en&&ggn nall}% Ql(!l r!:c i elIy (!lo or exanpl e an
al kyl) can be fl,y’t Iilcyqu cy ogl argogheteroaalgroaqas<§es;:rlbﬁf.!}llixeremg(Therrﬁermy bey havi ng bonded

thereto one or nore G atons in a given
radical is not crffségnmfﬁﬁ$ﬁﬁ9 F@?@ﬁ?“?ﬁv%ﬁ?ﬁ&ﬁ“ﬁﬁ?%§@”??mVs i ndi cated to
the contrary el sevwfati@alhapsaps ok poeiook o clrddredpy: ™as the termi s
defined and used h&pesr! eeomtesitore or nore carbon atons. An organic

radi cal can have 1- 26 _carbon atons, 1-18 carbon atoms, 1-12

carbon at ons, %8?bgﬁaﬁﬁgﬁﬁmmfh%m”“?ﬁ%ﬁdﬁﬁﬁﬁﬁmh oft1-4 carbon atons. In a
further aspect,loan[o@ﬁgﬁmergu&g%&me»dgﬁ@ DAY Congii %&aimﬁamdaetorrs 2-18 carbon

at ons, 2-12 car bon rng Qr%’leas%ne ca.r&)gz{toqpagd 1901:11(9:%?15 n02t llrnlter? tg‘ ecQﬂQ)n g)gta(?nqng or 2-4 carbon
atons. Organic radi c

roups remdues or radicals defined herein above. Organic residues can contain various
heteroatoms, or be bonded to another molecule through a heteroatom, including oxygen,
nitrogen, sulfur, phosphorus, or the like. Examples of organic residues include but are not

15  limited alkyl or substituted alkyls, alkoxy or substituted alkoxy, mono or di-substituted
amino, amide groups, etc. Organic residues can preferably comprise 1 to 18 carbon atoms, 1
to 15, carbon atoms, 1 to 12 carbon atoms, 1 to 8 carbon atoms, 1 to 6 carbon atoms, or 1 to 4
carbon atoms. In a further aspect, an organic residue can comprise 2 to 18 carbon atoms, 2 to
15, carbon atoms, 2 to 12 carbon atoms, 2 to 8 carbon atoms, 2 to 4 carbon atoms, or 2 to 4

20 carbon atoms.

[0098] A very close synonym of the term “residue” is the term *“radical,” which as used in
the specification and concluding claims, refers to a fragment, group, or substructure of a
molecule described herein, regardless of how the molecule is prepared. For example, a 2,4-

thiazolidinedione radical in a particular compound has the structure

o)
H
)
25 S/&o

[0099] regardless of whether thiazolidinedione is used to prepare the compound. In some
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10 often have hydrogen bound to at |east sonme of the carbon atons of the
organi c radical. One exanple, of an organic radical that conprises no

i nor gani cwatonmiieoa 5, 6, 7, 8-t et rahydr o-2- napht hyl r adipcaius2010/0s3ma®
enbodi nents, an organi c radical can contain 1-10 inorganic heteroatons
bound thereto or therein, including hal ogens, oxygen, sulfur, nitrogen,
phosphorus, and the |ike. Exanples of organic radicals include but are not
limted to an 15al kyl, substituted al kyl, cycloallcyl, substituted
cycl oal kyl, nono-substituted am no, di- substituted am no, acyl oxy, cyano,
car boxy, carboal koxy, al kyl carboxam de, substituted al kyl car boxam de,

di al | cyl car boxam de, substituted dial kyl carboxam de, allcyl sul fonyl,

al kyl sul finyl, thioal kyl, thiohaloallcyl, alkoxy, substituted al koxy,

hal oal | cyl, hal oal koxy, aryl, substituted aryl, heteroaryl, heterocyclic,
or substituted heterocyclic radicals, wherein the 20 terns are defi ned

el sewhere herein. A few non-limting exanples of organic radicals that

i ncl ude het er oat oneubédimedisubel @dicall(thr@seypldaaahyitard ts furtiéribdifled (0N, @BBEAOXY 1 adi cal s,
acet oxy radical s, giynwhdivd vadadamerets @ch Gad “Gbs@if rabide” THe k@wer ffQAIRQ1] "1 norganic
radicals,” as the {gedRdesis efidcnBehe ARG HSEHuRBL B hllaretORLALE NO carbon at ons
and therefore compylse.RaLy atons other than carbon. Inorganic radicals
conpri se 25 bonded conbi nati ons of atons sel ected from hydrogen, nitrogen,
oxygen, silicon,s plhoeplesdiSsdicas skl isS@he @l WiheraaNchuhalea@sms such as
fluorine, chlorin€unbheil Arean Bblcal QHGhE @r cxMiE, 15 £ RN 1 WLRENt | ndi vi dual I'y
or bonded toget her 8 13N ik ) ER LB s l%tcg’ma%mggnmamtaem%nﬁa | nor gani c

radi cal s have 10 o [ ne to four
&ﬁﬂ\}rgpg Cihsor £IC I‘Qigcﬁ Iag% 2-2yca190n Etchms 9 1§ cgﬁon QOHIS 9 ?

i nor ganl c atons as ove % % %r § of i nor ganl C
car on oms car on gans, r 2-4 carbon aﬁ>ms C ra lh
radi cal s |nclude XY, hal ogens, nitro,

thiol, sulfate, phﬁ@ﬁﬁﬁvg%aﬁﬂﬁuTTV@“EBﬂﬁ%ﬁTV“ﬂﬁSWﬁ“?ﬁﬁ?ﬁﬁd?& radi cals. The
i norgani c radi cal s™HBATE HECHBH AR NEpepiTopH St arie2el enents of 25

t he periodi c tabl enafhdyeficaln & sqmpembegfmientp) ap orgrpt reffed can qitded 1P ipeeganisar t h net al s,
transition netal s, helegawniiaumi theto amitergih, Sicludpg halgeerts ionrged @lfimetrabs ), al t hough such
metal ions can sonetshhieSndiRlikCExaSletf Plaal IR atlid Balhy imecept abl e cation for
ani oni ¢ i nor ganisCc MgukiteiakeSaiSI kGRS subktitidd bk, moRRASRBANE,, ¢:0r | 1 ke ani oni c

i nor ganl c radical. suﬂsm%ﬂla@lo{y%%&allb&y g@oaﬂ@& alg@myzalnﬁeesumwal | oids 5 el ements
such as boron, al ufl OUMm8 RS gumﬁtmdumym%gs@g foslidefl, | €2d, or

tel lurium or the aﬁlc(})flﬁllﬁnyl g.loa lt%o T@%i alroxy sul st%ue alk al{)aWyl%mQOaﬁcfeCI Fi Cal ! y

i ndi cat ed el sewher FuCture of a

b 1, 1i b
conpound can be ré%f‘m ﬂmﬁ§ a Y61 ?émm“‘ﬁﬁ “ﬂhﬁﬁﬁ“?e under st ood to
be e qu i val ent t 6) a erfntﬁe Igﬁﬁfxe&elsewhere herein. A few non- lnmtmg examples organic radicals that

include heteroatoms include alkoxy radicals, trifluoromethoxy radicals, acetoxy radicals,

%rb({n atoms

dimethylamino radicals and the like.

[00101} “Inorganic radicals,” as the term is defined and used herein, contain no carbon
atoms and therefore comprise only atoms other than carbon. Inorganic radicals comprise

25  bonded combinations of atoms selected from hydrogen, nitrogen, oxygen, silicon,
phosphorus, sulfur, selenium, and halogens such as fluorine, chlorine, bromine, and iodine,
which can be present individually or bonded together in their chemically stable combinations.
Inorganic radicals have 10 or fewer, or preferably one to six or one to four inorganic atoms as
listed above bonded together. Examples of inorganic radicals include, but not limited to,

30  amino, hydroxy, halogens, nitro, thiol, sulfate, phosphate, and like commonly known

inorganic radicals. The inorganic radicals do not have bonded therein the metallic elements of
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Rn(a) Rn(b) Ire(e)R*) 10Rn(d) [001041 wherein n is typically an integer.
That is, 12" is understood to represent five independent substituents,

| ea), R'(WP,201114®01), R'('). By "independent substituelrCI/US200/0uB4FrEaNnt
that each R substituent can be independently defined. For exanple, if in
one instance R' a) is halogen, then Rnot necessarily hal ogen in that

i nstance. 15[ 00105] Certain instances of the above defined ternms may occur
nore than once in the structural fornulae, and upon such occurrence each
termshall be defined independently of the other. [00106] As used herein,
the term"treatnent” refers to the nedi cal managenent of a patient with the
intent to cure, aneliorate, stabilize, or prevent a disease, pathol ogical
condition, or 20 disorder. This termincludes active treatment, that is,
treatment directed specifically toward the inprovenent of a disease,

pat hol ogi cal condition, or disorder, and al so includes causal treatnent,
that is, treatment directed toward renoval of the cause of the associated
di sease, pat hol ogiteadriod@hiel it aodk, alkdi netgh, H@hcketh mediNra@fidmtdlon, this term

i ncl udes pal | i at i igminfa@atadaBittnidetoRtad), alinSigh sich @al iieat sotesi grad for the relief
of synptons rat herpfaichilRefME dfdBoQfionk Reghll RRASEN o 2L hOI OGi cal

condi ti on, or di sq (gp% ted, IPI %gﬂgoggnsc\[a%ca]: En@rgak%ﬂ&s do Ilobc%pn e§1eta11£1([seat nment directed
to mnimzing or, e%m ;pnugeov | oprent of the
e

associ at ed dlsease ; supportive

treat nent, that |§“”ﬁ?§§?ﬁ% e EBTY V@&dp8m?ﬁbﬁvﬁﬁ@ﬁ?’another specific
t her apy dl rected t[&%{ﬂso&&%@&s%%e%%%poﬁjca bbl%)regeﬁé(g&alf%ﬁd Sdi sease,

ents iuﬁl a%/boron alum]mm) %) n%ﬁ % Xn um, arsemc dm l’fﬁl}%

pat hol ogi cal conditi on, disorder. In various aspects, the term covers
any treatment of a subject, |nclud|ngf mammal (e.g., a human), and
includes: (i) preventing the disease i occurring in a subj ect that can

be predi sposed to the di sease but has not ‘'yet been di agnosed as having it;
(i) inhibiting thedj SQRAS@dersiod®bs cqiblbn@Sitbdig: | tS devel opment; or (iii)
relieving the disease, i.e., causing regression of the disease. In one
aspect, the subject is a 10 mammal suc “as a primate, and, in a further
aspect, the subject is a human. The ft: R8ubj ect" al so |ncludes
donesticated aninmals (e.g., cats, degs; 6.), livestock (e.g., cattle,
horses, pigs, sheep, goats, etc.), andr“aboratory animals (e.g., nouse,
rabbit, rat, guinea pig, fruit fly, etc.)

[00104] wherein  is typically an integer. That is, R" is understood to represent five
independent substituents, R"®, R"®, R™® R"® R"© By “independent substituents,” it is
meant that each R substituent can be independently defined. For example, if in one instance

R"® is halogen, then R"® is not necessarily halogen in that instance.

15  [00105]} Certain instances of the above defined terms may occur more than once in the
structural formulae, and upon such occurrence each term shall be defined independently of
the other.

[00106] As used herein, the term “treatment” refers to the medical management of a patient
with the intent to cure, ameliorate, stabilize, or prevent a disease, pathological condition, or
20  disorder. This term includes active treatment, that is, treatment directed specifically toward
the improvement of a disease, pathological condition, or disorder, and also includes causal
treatment, that is, treatment directed toward removal of the cause of the associated disease,
pathological condition, or disorder. In addition, this term includes palliative treatment, that

is, treatment designed for the relief of symptoms rather than the curing of the disease,
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1001071 As used herein, the term"prevent"” or "preventing" refers to
precl udi ng, averting, 15obviating, forestalling, stopping, or hindering
somnet hi ngvbromvtagpeni ng, especially by advance acti on. pCI/USs00nE®ASt 00d

t hat where reduce, inhibit or prevent are used herein, unless specifically
i ndi cated otherw se, the use of the other two words is al so expressly

di scl osed. 1001081 As used herein, the term "di agnosed”" neans havi ng been
subj ected to a physical exanm nation by a person of skill, for exanple, a
physi cian, and found to have a condition that 20 can be di agnosed or
treated by the conpounds, conpositions, or nethods disclosed herein. For
exanpl e, "diagnosed with a disorder treatable by selective inhibition of
Phosphol i pase DI " neans havi ng been subjected to a physical exam nation by
a person of skill, for exanple, a physician, and found to have a condition
that can be di agnosed or treated by a conpound or conposition that can
inhibit PLDl1. As a further exanple, "diagnosed with a need for 25sel ective
i nhi bition of Phosphakipas@ons2disortie hetsiit athayhaig vheeaniseal ected to a

p hy sical exam nati ﬂﬁlm@r)é o@arﬁh@)roS@ﬂplley mﬁlktln& the, devtl@ﬁ'lenﬂﬁ(m&c_@ted d@ea@,hy si ci a_n , and ]
found to have a cORElidulRBhafRAr AGHES bk 2550 YeatRln Dot RGLdnMk dnioyeartiCh @ di agnosi s

C a n b e I n r ef e r e n CS% ﬂ:r%n %‘IOQJI’ g% i era §e%ltg hOW%? Gal'm go've?n?n@é 5] acs)s.gc'a’%p C O nt r O | | e d
cel lul ar prolif%ra on.. SRR oy o] deéhsaﬁg erern [ 00109] As
[ e

! islea(s)en htho%qg 1 cg 1t?o 0! ig er, %Svanous aspects, T GOVers any treatment
used herein, the pArage “Fdentirice 1% IRt KPR BT P F PRSP RSht for a

di sorder,” or 30 tAEPFRE IEAFEPY o ERPEETTBIF BPogi¥ i Ett based upon need
for treatment of tHE GIEYF tuect G be Ppdsposed fogffitesse butdas ayysibeset can be
identified as havi ¥agrowd spieed itf() mhibitrptedivpse tic- arfestipg gljelopgor (fde. g. , a di sorder
related to PLD2 actlievww thydisealpais @ahsingrorpsianf e difedst. Bpne ghbeatginositcsssby a per son of
skill and ther eaf t @mns w0066, adidin 4 @@t it sulj@fis abdien. diesar der. 1t i s
contenpl at ed t hat et cb@RitdeSabnGaitaleORimGALY, cals R0 BO), MSPREGL, cadde perfornmed by a
person different fotnEPRESAD, BKkRY il &l RN A Sut, cuReabd, 1S @l SO
contenpl ated, in a.fHrfher aspect, that the adm nistration can be perforned
by one who subsequentTy performed the administration. [00110] As used
herein, the terns @adnishicSee ihkkghm “mak or GEbEhtind” Seteks BbrkcPing, bt @l t 0 any net hod
of providing a phakaReaMdiGR kR Blahd GRnbOroR s 8¢Liay §UCh met hods are
wel | known to t hosa@varﬁwctloxlx. %qis u}ldg}stJongat vﬁlgrgrgedacp,%hi{)iapdreyqure usgilﬁ_grei&rngss an[ limted tO,

_Or al adm nistratl Osge’c'ﬁqthlry%@c%gt?o%r@ilse, tl;IEQSae‘Meo Ier tor ao'rtdsI isoaﬂd exg‘(gsﬁ’}rl]digzios%& rati On. by
i nhal ation, nasal admnistration, topical admnistration, I ntnvagi nal

adni ni stration, opibud3pAsiieeds] B dn Shafrdebd” s hivilbERMECR] 0 ALMNI St T at i on,
intracerebral adm Qs i R5mn of QL fo@kan AU Phydlis af@uba@ave ABHisRALENt €T al
adm ni stration, 5 NGl UHILNG: & Mh&G] RRbGoRd Cllo@fon! HLLAY GARYS.AJM ni stration,

intra-arterial ad rgorne;{axsngle':’, ‘ad;[ag!ng)sgcli’wit‘rll arcﬁsc!’nf’gr%aaﬁel{)y sae'i[ective inhibition of Phospholipase

D1” means having been subjected to a physical examination by a person of skill, for example,

a physician, and found to have a condition that can be diagnosed or treated by a compound or
composition that can inhibit PLD1. As a further example, “diagnosed with a need for

25  selective inhibition of Phospholipase D2” refers to having been subjected to a physical
examination by a person of skill, for example, a physician, and found to have a condition
characterized by PLD2 activity. Such a diagnosis can be in reference to a disorder, such as a

disease of uncontrolled cellular proliferation, and the like, as discussed herein.

[00109] As used herein, the phrase “identified to be in need of treatment for a disorder,” or

30  the like, refers to selection of a subject based upon need for treatment of the disorder. For
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adm ni stration, and subcutaneous adm nistration. Adm nistration can be
continuous or 15intermttent. In various aspects, a preparation can be
adm ni st ewecotianapeuti cal ly; that is, adm nistered to PCEAS2@10/083045t i ng
di sease or condition. In further various aspects, a preparation can be
adm ni stered prophylactically; that is, admnistered for prevention of a
di sease or condition. [00111] The term "contacting" as used herein refers

to bringing a disclosed conpound and a 20cell, target histam ne receptor,
or other biological entity together in such a manner that the conmpound can
affect the activity of the target (e.g., spliceosone, cell, etc.), either
directly; i.e., by interacting with the target itself, or indirectly; i.e.,

by interacting with another nolecule, co-factor, factor, or protein on
which the activity of the target is dependent. [00112] As used herein, the
term"effective anount” refers to an amount that is sufficient to 25
achieve the desired result or to have an effect on an undesired condition.
For exanpl e, a "t hemgape ubiicGalbd ijeniBédhooink vieed DNBURLof alii@fdaNS. 4 0 an anount t hat
is sufficient to agGhbheMedtrer2d@ast)bad wihatapatddsCoyh RstlofskiDiat 0 have an

ef fect on undesi r egSURQEB realdbl forltS i QRN AT i@bdeYpidiNSMES dS&AL 1O cause
adverse side affec&§mmlgﬁa%gﬁ&h&k& &Q&ﬁﬁﬂ&H&&8§£Lym§$%ﬁﬁ£$¥§ dose | evel for

any particular patj W a varleté{n ors including the
di sorder bei ng tregfgomam1m““n£§%r“ erltth PR T BOYder: "t he speci fic

conposi tion enplof%&“m@ﬁgwﬁﬁgmmﬁ%ﬁmmm’mbht gener al 28 health sex and di et
of the patient: t Nl KE.heoRUTil Sk -flu iUl A N St rali on:

the rate of excret (!f;(?rc@ldmga acelﬁlpa epara*lonloasugpp'slu@hmcﬁﬁpalr %lﬁm 1f- he duration Of
the treatment; drug ﬁﬁ col ncl dent a mnth t he specific

COTTpOUﬂd errpl Oyed a?ﬁedkﬂ? the lude. butarenTthrT(ltedto ora admmlfnﬁtlon transae Ca| arts. For
exanple, it is %bl?mﬂf?ﬁ?ﬂmFW@m¥RPVPm%F”Tﬁ@“ﬁF?“ PR %oses 5 of a
conpound at | evel sPPwBgiRertiEE o opRgeEC fEyEiRioR feeE! WetiEoe the desired

t her apeuti c ef f ect intagydbral gmigjriretich.radial agmipisretiorppdrareneladngirstiggenclytiei | t he desired
effect i s achi evednjechiie sges intagghys afiigstreifrf ig @ brichebrdd@drityn, idegecuean be di vi ded
into nultiple dosesmfigtioput PO8BSus @ininadivh.NMdshifatbi @ colbaRsequent | y, singl e
dose conpositi ons GakitGORaRhddsp®ilG fep@ iDLt bSaRhistRbiiptuddip k@, t her eof to nmake
up the daily dose. lGed8aQ I UisDE oRllhikbS ifMlnd VariduiGedsNdi Vi dual physi ci an
in the event 10 of e@MongaqpetagnﬁﬁsQrgc{ p%f%l!\cgcnl@ thapoﬁ%ﬁggereﬁ:mre%%yo’f a and can be

adm nistered in onmawocgﬁa) dose ‘admnistrations daily, for one or several
days. Qui dance can be ‘found in the literature for approprlate dosages for

given cl asses of pPRE1TBE B bdofi@ne RuQENGH Sters b Bindidd k iDRLd MBEbQMS aSpPeECts, a

prep a!’ ation ca nZOb ecela' l@slta§1§xquc gr (jr ghleﬁ)lolll)grragglt} olgeﬁigrtml s&:?zl nla%cr(ﬁltitfthg ctive amount”;
that is, an amount ef ?Ct'VQMmﬁmyﬁﬁeve l.SeRSE. QN condi ti on.

fte
15[00113] The tern1 har maceut | c y a egﬂ““ ?“F*dbscr| es’'a material that

y interacting w1th the target itself, or m y interacting with another

i s not biologically

molecule, co-factor, factor, or protein on which the activity of the target is dependent.

[00112] As used herein, the term “effective amount” refers to an amount that is sufficient to
25  achieve the desired result or to have an effect on an undesired condition. For example, a

“therapeutically effective amount” refers to an amount that is sufficient to achieve the desired

therapeutic result or to have an effect on undesired symptoms, but is generally insufficient to

cause adverse side affects. The specific therapeutically effective dose level for any particular

patient will depend upon a variety of factors including the disorder being treated and the

30  severity of the disorder; the specific composition employed; the age, body weight, general
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or otherw se undesirable, i.e., w thout causing an unacceptable |evel of
undesirabl e biological effects or interacting in a deleterious manner.
1001141 Asousudinanei n, the term "pharmaceuti cal | y accepCahiseoiomausouer "
refers to steril e aqueous or nonaqueous sol utions, dispersions, suspensions
or ermulsions, as well as sterile 20powders for reconstitution into sterile
i njectable solutions or dispersions just prior to use. Exanples of suitable
aqueous and nonaqueous carriers, diluents, solvents or vehicles include

wat er, ethanol, polyols (such as glycerol, propylene glycol, polyethylene
gl ycol and the like), carboxynethylcellul ose and suitable m xtures thereof,
vegetable oils (such as olive oil) and injectable organic esters such as
ethyl oleate. Proper fluidity can be maintained, for exanple, 25 by the use
of coating materials such as lecithin, by the nmaintenance of the required
particle size in the case of dispersions and by the use of surfactants.
These conpositions can al so contain adjuvants such as preservatives,
wetting agents, emgdis ickynil dkgof agm@athiShe adf aahhiSP@IbShdige sg@misatonfieevent i on of the
action of m croor gagd: &bkt sReficRdpdiideahiopy; te Meitidn Bk ed@Nan@f vari ous

anti bacterial and @QtifRAalr AYRALSSHGLiR SomPRAaaRR R mE ikl AQ0Ut anol , phenol ,

sorbic acid and 30wet1 l&@wnhﬂ ﬂlﬁﬁedic!ilgns.mgag]héﬁ?is \peﬁ WQ]%%JIG gkﬁ'pflthg arInpsta}t &%L ude isoto _nl c
age nts such as SSU gc(:% [ c%rhpousngzgI e\}“el ov(v:ehtL Oﬁx(l)se(:j rgluirae‘gl tod clEieQ etheldésilkeﬁt eraPer tg lefper;lg ed absor pt on

of the injectabl'e pharmaceutical formcan ﬁf ,rqu% f 2%1 about by the

i ncl usi on of agentds &UEN "SEAF MR TERIETa5FETE L8Y® atin, which del ay
absorption. I nj ectHiedep6r v marirhireomyrorst SRR cr oencapsul e

matri ces of the dr@geravFindUey At prohisHd prounts gEtmgiples thereof to

pol yl act i de- pol ygl 5o ballely dyyo My faet chndedivsed iy fhe adndivghdisyitnamirydrt i des) .
Dependi ng upon toheof fmagont@nddftiod rMegeet@ vapOhdemods ad@inighrt fene rabrtido@ Oof the 5

parti cul ar pol yneraaeiigahioy @dy, fofoht@r stvadi @aysOfuiathteU bd TehRaEa@eaaitorbe control | ed.
Depot injectabl e fgiipileadds@nseidd BssdlfomRbERGLEML:. BYrRNLARRLAg the drug in

| i posomes or ni cr ogilsoh QNS adelRtrea@ «BorGRARANy LB WokiP QY anbidnSSUES. The

injectabl e forml ald Q08 &ANPE, fL8hcbdifgd. for exanple, by filtration
through a bacterial-retaining filter or by incorporating sterilizing agents

in the form of st epiisermsehkataamRapicdBiErIesiibs St D8 vdbgaQ! ved or

di s pers ed in steri (Jr @het‘&@cttﬂ&sir@[c, i.g:,Q/iﬂQEt t:ligsfng a%tnﬁ(rcipla&e IJvJﬂlf %JS!QQJ b%loémldi a J ust pr i or
to use. Suitable iRgLL i SalildibliSu i@ alfiCl Ude sugars such as | actose.
Desirably, at |east 95% by wei ght of the particles of the active ingredient
have an effective pant AsGlc@esih, B tern Fphdm@utkaByugepta@lf caler QderstidQtedd) M cronet er s.

[ 0011 5] As used h eaﬁxﬁéu{br noLatilBou; s@ﬁﬁ%s,lhgﬁﬁd‘ny ﬁ;pj:nM(ﬁ; or &rﬁl@i@lg, b WEIQS @rile O ITp ound havin g a
structure derivgd ffQ0MtDEsidhoh HE Lddk Bie@e BulRLAHEGOIRANAM. (€. 9., a conpound

di scl osed herei n) ﬁ%@ es]cgs cl)esa&eo§sta£dl‘tt8ﬁq%|e[)ues caI Srs %Hefn;rs Iso?vlen%grtvL ¥ ssldclmel ar to those
di scl osed herein and has : / & e expected by one

walter, ef anole (xllePsgc? st 1 c%'rél §)I ene lacréyll 1'o%e’th IV\Dlil d the lik
skilled in the art 1o exmbit the Same™or S MY araeti Vi t5%€% and utilities
as the clai med conPETREY g P& FidteEs hoxe PPt fFsBr " sane or sinilar
activities and uti'Priagmggct fd 2 A Hed eafiBimdsenEedphrary derivatives
i ncl ude salts, Bsthehguse ofgeftippangterialgydhpsdecityi, bptheraiptgungyof tgprpdeigaticand N- oxi des of a
pare nt co npoun d. size in the case of dispersions and by the use of surfactants. These compositions can also

contain adjuvants such as preservatives, wetting agents, emulsifying agents and dispersing
agents. Prevention of the action of microorganisms can be ensured by the inclusion of various
antibacterial and antifungal agents such as paraben, chlorobutanol, phenol, sorbic acid and

30  the like. It can also be desirable to include isotonic agents such as sugars, sodium chloride

and the like. Prolonged absorption of the injectable pharmaceutical form can be brought
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20[ 00116] The term "hydrol ysable residue” is neant to refer to a functional
group capabl e of undergoing hydrolysis, e.g., under basic or acidic

condi t i ons0 2BK2Mdses of hydr ol ysabl e resi dues include, wcrhisaai0lou3vis ati on,
acid halides, activated carboxylic acids, and various protecting groups
known in the art (see, for exanple, "Protective Goups in Organic
Synthesis,”" T. W Geene, P. G M Wts, WIley-Interscience, 1999).
25[00117] The term "l eaving group"” refers to an atom (or a group of atons)
with electron withdrawing ability that can be displaced as a stable
species, taking with it the bonding electrons. Exanples of suitable |eaving
groups include sulfonate esters, including triflate, nesylate, tosylate,
brosyl ate, and halides. [001181 As used herein, "IC50," is intended to
refer to the concentration of a substance (e.g., 30 a conpound or a drug)
that is required for 50% i nhibition of a biological process, or conponent
of a process, including a protein, subunit, organelle, ribonucl eoprotein,
etc. In one aspect sboudt tht ihBoncagnty, @fhesubitmink@saoneaiihabithamy of a subst ance
that isr EC]Ui red f ngrpég%ﬁ]d.ctﬁmid@j)t Fobn® Be thable byf.'oﬁﬁﬁlg mla&ncipulretnmgs Od@ﬁr@ed el sewhere
herein. 5 [00119] CompouRdsEaseldREaRelehbIE Pl orRRt8lad one or nore double
bonds and, thus, p&‘y&:ﬂ dl]c@J) lD\éperglné/&onrtﬂe B oPde &%o%&£n§[ﬁ§nat(u§rlfthg) i sormers, as well

IaflV gf’lPle[) n c IO 22 FL es arlﬁr polﬂnejﬁam]ched theBaIte oted§u§release can Ee contrcgled EiPOt mj(gcpalt)lg a{ ﬁ ;‘ etS h gf suc h

i somers. [00120] URFEELS &5 ag ey e’f"Ff’@’“%ﬂBﬁ'f’gr“b}pV°m“ " ‘f“8?eﬁ‘ﬂsl‘°éf tl\7\/| th chemnical
bonds shown only a%°&erPEHerd) ffiEsTrpgtrdr i ayedzdro da8ked | i nes

cont enpl at es each Wd¥gitikeushia bagpriplreiainiag fter or bpicerporaging sievfijing peents indnd  di ast er eoner
and a m xture of | &owbredssoly cpobpsidpgs vhiclycagnbedistolyedordisged Ingtprieevaterprx t ur e, Conpounds
descri bed herei m caiRr se@dtij@hbR mKGst @dor tBE. Buitth® TR icfsic@ ng@fbi@E schand, t hus,
potentially give riss8osd Deskhbil &icR19@0TYBALigt AiBCharfal df Gaktivd iRABIMS .aUNl €SS st at ed
to the contrary, t8Og:RERIEHLn nIWEIEIOR 1dRedbides all such possible

di astereonmers as well as their racem c mxtures, 15their substantially pure
resol ved enanti oneln@sl alubed peis gt finédegyapimetes i ecomponeriga ssaed phar maceutical |y
accept abl e sal ts theraoh the Mcitt tih REnt Ohopdsid @1 QI ARRISoscd &SmMl | as | sol at ed
speci fic ster eoiss 0nBk SmonlisGuiiRkSDsintik ¢l tldQ B Qiosed Mt RAast i GAUr S€ of the
synthetic procedur &S.ddSetl f- Qb AP &SGR «GONRA MOG R or sMilar heRishST NY

racem zation or epA ﬂ;ﬁﬁtleéﬁﬁe clggedQngogl%gH o%ucl(QQWursoxothe sgng§r§1m§axkl Iled in the ar t

t he products of suc 0i Soners.
2 0[ 0012 1] Many org acthltlES a18 ut1 mes as gaclalmecp corréptoung ]{me) genvrltlves m%udf salts, estefsor ms havi n g t he

ability to rotate ?ﬁ?sﬁfgﬁ “Sﬁmﬁfgﬂ@“ﬁﬁ°5???@8“??bht I n describing an

Opt icall y acti Vﬁ) C{BHRP%L@QM ﬁyﬂcﬁysa@llgg&dug‘g%eagtoaeﬁQO zl'fungl’onagrogprlgab§ far e used to

denote the absol ut e Conf ngSISCfg un&rbasco acidic cgr?lon? Examplesotgﬁ)'iilrrlys bI s chiral

center(s). The pref | efhﬁ nd 1 or ﬁl and ( : ! ed to designate
the sign of rotatiSh of Pt Ana: T ar'T Zed=r gt By e €orBund, with (-) or
meani ng that the cBHfBEAT ﬂ%?%ﬁ@?%@%ﬁﬁ?ﬁ?%r‘”“ﬁ“ﬁﬂﬁﬂSﬁﬁH prefixed with (+)

or d is dextrorotatvaies” TRHFege §oe e Héprgengionce, 1999).

25  [00117] The term “leaving group” refers to an atom (or a group of atoms) with electron

withdrawing ability that can be displaced as a stable species, taking with it the bonding
electrons. Examples of suitable leaving groups include sulfonate esters, including triflate,

mesylate, tosylate, brosylate, and halides.

[00118] As used herein, “ICsp,” is intended to refer to the concentration of a substance (e.g.,
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structure, these conpounds, called stereoisoners, are identical except that
they are non-superinposable mrror inmges of one another. A specific

st er eoi sowenotiani@bso be referred to as an enantioner, aou/ts20moxs3one of
such isoners is often called an enantioneric m xture. A 50:50 m xture of
enantionmers is referred to as a racem c m xture. Many of the conpounds 30
descri bed herein can have one or nore chiral centers and therefore can
exist in different 31 enantioneric fornms. If desired, a chiral carbon can
be designated with an asterisk (*). Wen bonds to the chiral carbon are
depicted as straight lines in the disclosed fornulas, it is understood that
both the (R) and (S) configurations of the chiral carbon, and hence both
enantionmers and m xtures thereof, are enbraced within the formula. As is
used in the art, 5 when it is desired to specify the absolute configuration
about a chiral carbon, one of the bonds to the chiral carbon can be
depicted as a wedge (bonds to atons above the plane) and the other can be
depi cted as a ser iRempaikd NeEgeaifreqsdiads: bovddibiad b@bioldgicipsesi, 8 (bonds to atons
bel ow t he p| ane) cIﬂBneQa{amcLsmgtlﬁggapfoﬁh Q@unﬁ¥r§aﬁ£&ﬂb€rﬁ&oﬁ&m@ﬁ @fdnd O assi gn t he
(R) or (S) configuLal bAf, duler@oGbof@kais @ RBRnce &dis Qi 22ho, WhEN the di scl osed

conmpounds contain gne chir gslﬁmﬁzepdgf;ngl menle GG OMPOUNdS exist in two
enantiomeric forms. Unl ess specifically stated to the contrary, a disclosed

conmpound i ncl udes aisNcpaAL deHIRhScin@dA Gonih o6t dd @S10BE boRBAN thksOMEr S, such as the
speci fic 50:50 i xfuhiy LEREE LOHnsl ) Aterd ashBGEMeConthintdoMli€mersTE €NANt T OMET' S

can be resol ved byUnEIEEthQ g%‘lﬁ &M@xe &\gnngnhlgﬁcgs aft Lﬁ!:h pisgoq: 1sl)n[1!:rs tanxgll AT t, such as

formation of diastereolsogneric salts which nmay be separat ed, 15 for

exanpl e, by crysta”l1 I zat1on (see, CRC Handbook of Opti cal Resol utions via
Di ast ereoneric Sal fhorfoPidbR QB th ¥R ¥ belnuKd IBmilLREs RAeSE s s2001) ) ; formation

of diastereoi Sowerﬂn&aﬂﬁ&dswégebé(%§led%ﬁes&QJmLtQé%osM@lsG&r pRY..pe separated, for
exanpl e, by crystal]l élzatl chro t ography; sel ective

enan omer and Qlasfcr_eogl T, and a qure I 1somers suc}gas a racemic O sCalem

reacti on of one enan nant | Oner - s 1f1c reagent, for exanple
enzymatic esterifi Ccﬁml g"hnpmdwesénbed%ﬁrmcmoatamone°26°“i alpymmemé “Chr o‘?ra ‘'ography in a
chiral envir onrrentp°te’1‘161P’g“’é?Séf?ﬂ‘F58’e°6]Ffs "éd"é‘ﬁf‘l P S S&’F’T“’ PP BBl e silica with
a bound chiral | i &P BRUOP RS si5hResBfiager@Rorsgs " PATEEPHFERt . 1t will be
appreci at ed t hats vibrepbstaptipls rekrasibedegintopesrpl possfvls geoesic ggeryef t ed | nt o anot her
chem cal entity byrhoneudly fofyaebles @parat Murepr eoedusesvidleSdnidbed above, a
further step can |sdiesrsataortchgre 6 sindadmenaia tone Bl kethdiarmmurefsdder nat i vel vy,
speci fic enanti OB Sepaatn REpSHNE: R eSk Z@i6kzalb) ord SRR fd-Qurs iiale ST S USi Ng
250ptically actiVvenkLageihs, 13 histsbBlcfRocecitdlaatbe) Shie Alersi@bdeNt s, or by
converting one enantiomer into the other by asymmetric transfor mat i on.

[ 00123] Desi ghati aminf May @echdriugis &lagobiddiiece ol igung ait dbidno atee a chi ral car bon
in a disclosed conpeuERapias-piRders ! Dedikngmamany tikatmpbuhengesegnat ed
enantiomeric formQfrd e CATROLRLS 16 ARNDEnREAM LRl LRGAT | OMEri C excess
(ee). Enantioneri Cmﬁ&&%ﬁqh&%ﬁ&g’%@aﬁlE}‘?JSEh{)}méﬁnc;tehﬁdeﬁgﬁ?ate%@g%@ﬁce of a

partl cular enanti On?hon ?ln rezed b tpe%gl und’ (\)mrh ormegn)l(n [Ig?h m (? ter than 60%
greater than 70% g,reao pearé;lgt an g7hteg T e ¢ § i Pgug}er t han 85%

fe
greater than 90% S3F°“§r 578" t"rﬁ ar wﬁ%@)“aals dem?mmry °raﬁ?"‘§ % or greater than
99% In one aspect’ ™ esﬂ%’%‘?"tj‘ﬁsa“t‘%‘bﬁte%‘i’fé.‘?ﬂs BT al | y free from
t he ot her enanti on@timeEghle mERAPRET B 00° topism AReCfe GG t e Efifounds can be
substanti al |y fr eessfoeoriprhehad # miturdofyngygomyf is pfieraliclgppatpreis malrrd 4are, thus, in
enanti onmeri ¢ exces®:sofixufdpeendniherfiQemsl.to sCOoRVME Gy Many Glhe hrppuns  of t he
conpoun ds can b® described herein can have one or more chiral centers and therefore can exist in different
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5 substantially free of "R' fornms of the conpounds and are, thus, in
enantioneric excess of the "R' forns. [00124] Wen a discl osed conpound has
two or nowe 2ehiradsocar bons, it can have nore than two opCirraskoiosesves s and
can exist in diastereoisoneric forns. For exanple, when there are two
chiral carbons, the conmpound can have up to four optical isoners and two
pairs of 10enantioners ((S,S)/(R R and (R S)/(S,R)). The pairs of
enantioners (e.g., (S, S)/(RR) are mrror image stereoi soners of one

anot her. The stereoisonmers that are not mrror-inmges (e.g., (S,S) and
(R'S)) are diastereoners. The diastereoi soneric pairs can be separated by
met hods known to those skilled in the art, for exanple chromatography or
crystallization and the individual enantiomers within each pair may be
separated as described above. Unl ess 150t herwi se specifically excluded, a
di scl osed conpound incl udes each di astereoi soner of such conpounds and

m xtures thereof. [00125] Disclosed are the conponents to be used to
prepare the conposShinfcaaisioat. itdaied,ia BHte BthbnOM biSighed dith @Sstetid @). ®BAPOSI t 1 ons

t hensel ves to be usth W tibichivok iR H@ds: ek 5 6l Ragd rhareihn. These and ot her
materials are di scLQIEHulRHS: R andBDonbiduaton MR SN SHAOG tAALH When

20conbi nati ons, Sué?ém?kégand l&l%ték?e%f ag%mce%?ﬁa'ﬁl% 8l Gois Qhnbpgse materials are

di scl osed t hat @pi %Qn;oy§f|nd|V|dual and

col l ective combi’natio &oRpduNnds can not be
explicitly d|sclos&ﬂ“°@ﬁ@ﬁ”f@“?ﬁﬁﬁ???@éwﬁ?“Eﬁﬁf@ﬁﬁ?&f@ﬁhﬁﬁﬂidescrlbed
herein. For exanpl® o fan by degigede] s6arear ot pEwntie i 'Yroat r g8 o8nd di scussed
and a nunber of notkrkice 8t Fémigsladfges segmeaihe vseraresisr by () ol rebf@r2tif  nol ecul es

i ncludi ng the 25 compoeumds are di scussed, specifically contenplated is each
and every conbinati on and pernutation of the conpound and the nodifications
that are possi bl% ﬂﬁ?bﬁ@“%%%ﬁﬁ??ﬁ%?ﬁ?“?ﬁﬂ?E%H%ﬂ“@%“?%@“éﬁﬁ?rary Thus, if a
cl ass of nol ecul es™¥naniBmerigiggs Crlgsp ecifiialy ¢hied Sdd coatgywdifcloseiremrgrnt | ass  of

nol ecul es D, E, anifs@ghchatypempdmipie ofgfntignes.oniys hatertmrit:-itoiecul e, A-Dis

di scl osed, then ewefired i as £aedic rhiure) Dfe enprifighe daghid &lolvad by n@Biadt l@@n @ach i s

i ndi vidual |y and chakdseed ih deh YuB@o@aiat cagpbakaic mpanibigy © efhidnat | ons, A-E
A-F, B-D, B-E B Forcfemf vy Grshuiza@N@he, CrET808x 4 0faGI kel vli scl osed. Li kew se,
any subset or COrrbbw@ta'goln&pSaQ;on&amg%a\’ldS(oﬁlla &QC ﬂ4s§£‘0!)]9%§gatlon1- us, 33 for

exarrpl €, the sub- gr£aq srb)lsogenl ]ierlva ves rcfmpleg{!gncl]mayEb g‘e@aae&’fore@amﬁ()ps' der ed di scl osed.

Thi s concept applles 1S of y tlgn |nclud|ng steps in
met hods of maki ng cgsmdhzat“mi g hq]f"iphqu Bt OSFEID b E'?wf(’ﬁgm AVERti on. Thus, if

there are a vari et‘g)‘h Brresere SE’?C‘SW?F“tsf‘E’é’]ﬁ‘%plef‘ﬁ%?“855?@“68‘ PEHIYEfred it is
under st ood thatmed@ﬁ“@@m?ﬁﬁﬁémﬁﬂﬂﬁﬁ?ﬁﬁﬁﬁ“?ﬁ@b@”ﬁ%ﬂ“B@“ﬁ@ﬁ@%?ned W th

silica with a bound chiral ligand or in the presence of a chiral solvent. It will be appreciated

0,

n1t 1s%e31redt speci ﬂ%a solyfe con?gurat 3] % ut a ch1
nd Tt mitati on o thes

that where the desired enantiomer is converted into another chemical entity by one of the

separation procedures described above, a further step can liberate the desired enantiomeric

form. Altematively, specific enantiomers can be synthesized by asymmetric synthesis using
25  optically active reagents, substrates, catalysts or solvents, or by converting one enantiomer

into the other by asymmetric transformation.

[00123] Designation of a specific absolute configuration at a chiral carbon in a disclosed

compound is understood to mean that the designated enantiomeric form of the compounds

can be provided in enantiomeric excess (ee). Enantiomeric excess, as used herein, is the
30 presence of a particular enantiomer at greater than 50%, for example, greater than 60%,

greater than 70%, greater than 75%, greater than 80%, greater than 85%, greater than 90%,
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5 any specific enbodi mrent or conbi nation of enbodi nents of the nmethods of
the invention. [00126] It is understood that the conpositions disclosed
herei n hawve 2mwtiaésn functions. Discl osed herein are cer Prarrusstoeious al

requi renents for performng the disclosed functions, and it is understood
that there are a variety of structures that can performthe sane function
that are related to the disclosed structures, and that these structures
will typically achieve the 10sane result. 1001271 Unl ess ot herw se
expressly stated, it is in no way intended that any nethod set forth herein
be construed as requiring that its steps be perfornmed in a specific order.
Accordingly, where a nethod claimdoes not actually recite an order to be
followed by its steps or it is not otherw se specifically stated in the
clainms or descriptions that the steps are to be limted to a 15specific
order, it is no way intended that an order be inferred, in any respect.
This holds for any possible non-express basis for interpretation,

i ncl udi ng: mat t er sgr@r Ok, Grean akl9sy.SE4REE tharloBs. ArchcaNGEMRREef St eps or
operational flow Rindnd isFBRRJIRGeeleh hob@E e G amB it &abm@srgani zat i on or
punctuation; and tBEPUIRER beUbstabdi) GrecGbm GIFDALLIBR LR HRSEL QI 1 n the

speci fication. 20 §mMﬁ§MPQMNQ§mLQQ$%Skm%Qmp@emﬁ§@&§&@m$ﬁ8m&nVent'On rel ates

to COprOUﬂdS Or p%glh rtIBl ofl‘l{;’% %th%cco(ﬁxf%g dsandare thuelglénv otmer}égsesstonl?r eOf useful as
i sof orm sel ecti Ve T | pase i'tors. ITn’general, It

contenpl at ed t hat é{a’%‘ﬁ’ d| scl osed conpound or derivative can be optionally
further substituteg,, &/heﬁdlsélxlséi@om Q6L AR LALE it S8k, %M]av%ﬁet% m)re
derl Vat I ve can be Q t %momer de can cxist m%a;CICOISOIIEHQngI}nS porexa:ga,egetnthe i I S

understood that a ﬂ oun r e dlsclosed
methods. It is al s8° URA&PSt m”ﬁm“ﬁ“? Vﬁgmém"gﬂmwﬂfam“w uﬁds can be enpl oyed
in the di scloself nBEHEFEESTREUYYER): SrppeTumiemsse- ¢ 39§F In one aspect,
the invention rel afes e sEordMHPOUTEC o MY Firegerdh st PURTUTESY epr esent ed by a
formul a: R4rs-.. 6ERISDNNRRY Ge diasterqorpeys. Thindastesjoivomery el crrcbepreriefiént | y conpri ses an
optional coval ent dbondknowdieio@kkifledR| thejag fogeRample chromatography or crystallization and
the individual enantiomers within each pair may be separated as described above. Unless
15  otherwise specifically excluded, a disclosed compound includes each diastercoisomer of such

compounds and mixtures thereof.

[00125] Disclosed are the components to be used to prepare the compositions of the
invention as well as the compositions themselves to be used within the methods disclosed
herein. These and other materials are disclosed herein, and it is understood that when

20  combinations, subsets, interactions, groups, etc. of these materials are disclosed that while
specific reference of each various individual and collective combinations and permutation of
these compounds can not be explicitly disclosed, each is specifically contemplated and
described herein. For example, if a particular compound is disclosed and discussed and a
number of modifications that can be made to 2 number of molecules including the

25  compounds are discussed, specifically contemplated is each and every combination and
permutation of the compound and the modifications that are possible unless specifically
indicated to the contrary. Thus, if a class of molecules A, B, and C are disclosed as well as a
class of molecules D, E, and F and an example of a combination molecule, A-D is disclosed,
then even if each is not individually recited each is individually and collectively

30  contemplated meaning combinations, A-E, A-F, B-D, B-E, B-F, C-D, C-E, and C-F are

considered disclosed. Likewise, any subset or combination of these is also disclosed. Thus,
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5optionally substituted C3 to C9 organic residue selected fromaryl,

het eroaryl, cycl oal kyl, heterocycloallcyl, cycloal kenyl, and

het er ocycWoabkianydsp wherein R2 conprises three substituenrascndepsasient |y
sel ected from hydrogen, halide, hydroxyl, trifluoromethyl, am no, cyano,
nitro, azide, carboxam do, al koxy, thin!, alkylsulfonyl, and an optionally
substituted C to C6 organic residue; wherein |l e conprises hydrogen, an
optionally substituted C to C6 10al kyl, an optionally substituted C3 to C6
cycloallcyl, or a hydrol ysabl e resi due; wherein 124 conprises ei ght
substituents independently selected from hydrogen, halide, hydroxyl,
trifluoronethyl, am no, cyano, nitro, azide, carboxainido, alkoxy, thiol,
al kyl sul fonyl, and an optionally substituted C to C6 organic residue;
wherein each of R 5 and R6 independently conprises hydrogen, halide,
hydroxyl, trifluoromethyl, am no, cyano, nitro, azide, 15carboxam do,

al koxy, thiol, alkylsulfonyl, an optionally substituted C to C6 al kyl, or
an optional |y subsiictatfiek s@3robpdr 46 BEiailcEalolapk cobtderdRbiscasad THR6, t oget her with
the intermedi ate CakhROBhics GRS BniARpiRRY h-@fNldlyin Sttha bttt ed C3 to C6
cycloal I cyl; wherejg, tﬁa&laos@fns JRe iR R6hn R i e RENIE NS LRI es hydrogen,

hal i de’ hydr Oxyl t I’bl I)e uoelziqrggimj)d’that%ﬂi‘o@rgtiseagd}{lghnlgtbpsglllbe 3 %me%élth?g C(G:a;_:)(lz§|am g:_)’

al koxy, thiol, S

20an optional Iy su%%?“” &émﬁﬁ’?mm odF° eHW$éS ‘and R9, together with
the internediate cgnRPRs un@egm%@@cofa}msﬂggrdlgcma@lalmyha&uémmnttygsed C3 to C6

cycl oal kyl ; “here'&mﬁguggﬂﬁm&éﬁ§mﬁ%QL8&§Rﬁ Qm&Qr&QQﬁJJMmﬁMbSt'tUted d to

C6 al kyl, an option su uted 3 1 r a hydrol ysable
resi due; wherein QP%83¥®WF§§mhen 0 ofnsac % m‘%g m? ﬁﬁ? 'to Cl2 organic

resi due sel ected fPORRSIKY M S grsr “ﬁeéf’g%ﬁ gy W&} t’B‘é"fbk“hl‘e"e
heterocycloalkyP P8¢l oal kenyl , and heterocycloalkenyl or a

phar naceut I Cal l y aﬁ(ﬁgp&gss ot@erwm%%xlpr}:/ss%/ts!a delt 1&1@1%%%0.{56 % tl(l)panysm(%%od sffor% f grt her

as peCt , @ compoun dhereln be construed as lz"legumng that its st S be pegormegm a spé(lzlﬁc order Accor mal RO Rio

where a method claim does not actually recite an order to be followed by its steps or it is not
otherwise specifically stated in the claims or descriptions that the steps are to be limited to a
15  specific order, it is no way intended that an order be inferred, in any respect. This holds for
any possible non-express basis for interpretation, including: matters of logic with respect to
arrangement of steps or operational flow; plain meaning derived from grammatical
organization or punctuation; and the number or type of embodiments described in the

specification.
20 B. COMPOUNDS

[00128] In one aspect, the invention relates to compounds, or pharmaceutically acceptable
derivatives thereof, useful as isoform selective Phospholipase D inhibitors. In general, it is
contemplated that each disclosed compound or derivative can be optionally further
substituted. It is also contemplated that any one or more derivative can be optionally omitted
25  from the invention. It is understood that a disclosed compound can be provided by the
disclosed methods. It is also understood that the disclosed compounds can be employed in

the disclosed methods of using.

1. STRUCTURE

34



FJ RB 0 wherein RL is an optionally substituted C3 to C9 organic residue
selected fromaryl, heteroaryl, cycloal kyl, heterocycl oal kyl, cycl oal kenyl ,
and het erwoyoligahdsenyl ; wherein R3 conprises hydrogen, a&oTastéionadoly
substituted C to C6 alkyl, an optionally substituted C3 to 5 C6
cycloallcyl, or a hydrol ysabl e residue; wherein each of e and R38

i ndependently conprises hydrogen, halide, hydroxyl, trifluoronethyl, am no,
cyano, nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, an
optionally substituted C to C6 alkyl, or an optionally substituted C3 to
C6 cycl oal kyl ; wherein R9 conprises hydrogen, an optionally substituted C
to C6 al kyl, an optionally substituted C3 to C6 cycloal kyl, or a
hydr ol ysabl e resi due; and wherein Rl 10conprises an optionally substituted
Cl to Cl12 organic residue selected fromal kyl, aryl, heteroaryl,
cycl oal kyl, heterocycl oal l cyl, cycl oal kenyl, and heterocycl oal kenyl .
[00131] In a further aspect, a conpound has a structure represented by a
formula: Fi (9 0 R3wiME8) nR8 aspkctih @vettionkelfR to bk Smmdithd OpirkeoNalbyregsthst i t uted C3 to
C9 organic residuewselmeted fromaryl, 15 heteroaryl, cycloallcyl,

het er ocycl oal kyl, cycl oal kenyl, and heterocycl oall cenyl; wherein R 3

conpri ses hydrogen, an optlonally substsguked G to C6 alkyl, an optionally
substituted C3 to C6 cycloallcyl, o a\%&g olkysabl e resi due; wherein each
of 127 and R8 independently conpri. yﬁ en, halide, hydroxyl,
trifluoronethyl, am no, cyano, n|t azi-de, carboxanldo al koxy, thi ol

al kyl sul fonyl, an optionally subsﬁltuted Cl to C6 alkyl, or an optionally

substituted C3 20 &hgrms:@chqunldeggi Lsa;Lomprx!@g hal) col%ﬁ?em%gmeteﬁﬁsabydr ogen, an
optional Iy substjtuted upstituted C3 to C6

n
cyc | oal ky | or a h su stm{l)e?C3 o C9 orgaHnY redidue sgeated\%ﬁm aryl, g’ete o&l cyclo ﬁ% i ses an
optional |y substit F@ﬁ*%&f“?%mfﬂimg? ﬁﬁﬁgmﬁégVﬁﬁém@EF%E?ed from al kyl ,
aryl, heteroaryl, vytrgdioReiendypipdf EBAT PRy o Seraek &l , and
heterocycloalkenylW“SBW’?@ETQQTm¥ﬁM%%Wﬂﬂ ﬁmégﬁéﬁwmm%Q@%Wﬁbund has a
structure represe n€lagcs blyamaresﬁdgﬁ; wherkiigR® comprises hydrogen, an optionally substituted C1 to C6
10 alkyl, an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein R*

comprises eight substituents independently selected from hydrogen, halide, hydroxyl,
trifltuoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, and an
optionally substituted C1 to C6 organic residue; wherein each of R’ and R® independently
comprises hydrogen, halide, hydroxyl, triflucromethyl, amino, cyano, nitro, azide,

15  carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or an
optionally substituted C3 to C6 cycloalkyl or R® and R®, together with the intermediate
carbon, comprise an optionally substituted C3 to C6 cycloalkyl; wherein each of R’ and R®
independently comprises hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or

20 an optionally substituted C3 to C6 cycloalkyl or R’ and R, together with the intermediate
carbon, comprise an optionally substituted C3 to Cé cycloalkyl; wherein R® comprises
hydrogen, an optionally substituted C1 to C6 alkyl, an optionally substituted C3 to C6
cycloalkyl, or a hydrolysable residue; wherein R'° comprises an optionally substituted C1 to
C12 organic residue selected from alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl,

25  cycloalkenyl, and heterocycloalkenyl, or a pharmaceutically acceptable derivative thereof.

[00130] In a further aspect, a compound has a structure represented by a formula:
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RO ON R1I0 R7 R8 0 'Rl wherein RI is an optionally substituted C3 to C9
organi c residue selected fromaryl, heteroaryl, cycloalkyl,

het er ocycwoabkiydijeseycl oal kenyl , and het erocycl oal | cenyl PCRIuSe@i0043835 5
conprises hydrogen, an optionally substituted O to C6 alkyl, an optionally
substituted C3 to C6 cycloallcyl, or a hydrolysable residue; wherein each
of R2 and R8 i ndependently conprises hydrogen, halide, hydroxyl,
trifluoronmethyl, am no, cyano, nitro, azide, carboxam do, al koxy, thiol,

al kyl sul fonyl, an optionally substituted d to C6 alkyl, or an optionally
substituted C3 to C6 cycloal kyl; wherein RO conprises hydrogen, an
optionally substituted d to C6 alkyl, 10 an optionally substituted C3 to
C6 cycloal kyl, or a hydrol ysabl e residue; and wherein Rl conprises an
optionally substituted C to Cl2 organic residue selected fromal kyl, aryl,
het eroaryl, cycloallcyl, heterocycloal kyl, cycl oal kenyl, and

het erocycl oal kenyl. [00133] In a further aspect, a conpound has a structure
represented by a forrmula: 569 R4 0 R3-NR #r 0 R2 15 wherein

eachi ndependent|ly conprises an optéggizfs@W?ﬁent bond; wherein Rl is an
optionally substituted C3 to CO et Le vesodue selected fromaryl,

het eroaryl, cycl oal kyl, heterocycl kyl cycl oal kenyl, and

het er ocycl oal kenyl ; wherein R2 conprlses three substituents i ndependent | y

sel ected from hydr&gf%fh‘ 1stl1%l>t!oxglg”subn¥tg{(9%y;b orga&JréinJeLéQ&eQw @"l am no, CyanO
nitr 0, az i d e, car gt%(rgé%cygdagq Qterocdealky clo Ilkényl an(J het¥ocyc enoln\Xl eréin 1@ nd an o pt i onal | y

substituted 20 C ani ¢ es hydrogen, an
optional Iy substi t Q&Y e ‘@é’nan’isllb“m’ltegmé‘)nC(’S f m°’£j'f°rialfysugsr§% dc?l tuted C3 to C6

cycl oal kyl, or & H?dWB@?@%ﬁVﬁmﬁﬂ§?ﬁﬁe““WH@?e ﬁmﬁﬁm@ﬁﬁﬁ?Wgﬁgm ei ght
substi t uent s i ndepetrgerhelids ey deipaaett gctrer Fgetts cdraergerkoly dr oxyl ,
trifluoronethyl, ahrlalysuifyhmoptionply tupstivtedgy o Qealkylomn poxdnivdduedgd koxy, thiol,
al ky | sul fo ny |,  ando edvycBalkyl; wherein R’ comprises hydrogen, an optionally substituted C1 to C6 alkyl,
an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; and wherein R'®
10 comprises an optionally substituted C1 to C12 organic residue selected from alkyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl.

[00131] In a further aspect, a compound has a structure represented by a formula:

RO
1

o) N R10
NI
R3-N R” R O

R?

wherein R' is an optionally substituted C3 to C9 organic residue selected from aryl,

15  heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl; wherein R?
comprises hydrogen, an optionally substituted C1 to C6 alkyl, an optionally substituted C3 to
C6 cycloalkyl, or a hydrolysable residue; wherein each of R’ and R® independently comprises
hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy,
thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or an optionally substituted C3

20 to C6 cycloalkyl; wherein R’ comprises hydrogen, an optionally substituted C1 to C6 alkyl,
an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; and wherein R"
comprises an optionally substituted C1 to C12 organic residue selected from atkyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl.
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optionally substituted C to C6 organic residue; wherein each of R5 and R6
i ndependently conprises hydrogen, halide, hydroxyl, trifluoronethyl, am no,
cyano, niwpaptliamiee, car boxam do, al koxy, thiol, all cyl eairfusegio,o4zns
optionally substituted C to C6 alkyl, or an optionally substituted C3 to
C6 cycloal kyl or R5 and R6, together with the internediate 5 carbon,
conprise an optionally substituted C3 to C6 cycl oal kyl; wherein each of R7
and R8 independently conprises hydrogen, halide, hydroxyl, trifluoronethyl,
am no, cyano, nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, an
optionally substituted d to C6 alkyl, or an optionally substituted C3 to
C6 cycloal kyl or R7 and R8, together with the internedi ate carbon, conprise
an optionally substituted C3 to C6 cycl oal kyl; wherein RO conprises 10
hydrogen, an optionally substituted d to C6 alkyl, an optionally
substituted C3 to C6 cycloal kyl, or a hydrol ysabl e resi due; wherein 1212 is
a covalent bond, a d to C3 alkyl, or a d to C3 cycloal kyl; and wherein Ar
is an optionally spbstit titheekpdid cbn@outdhi) 2 G @@RpEseke@iF ula:sel ected from aryl
and heteroaryl. [00134] In a further aspect, a conpound has a structure
represented by a fornmula: 15 wherein R1 Ws an optionally substituted C3
to C9 organic residue selected fro f F\<%¢feroaryl cycl oal kyl

het er ocycl oal kyl, cycl oal kenyl, &h é?ﬁc?cloallcenyl wherein R3

conpri ses hydrogen an optionally substituted d to C6 aIkyI an optionally
substituted C3 to C6 cycloalkyl or a hydrol ysabl e resi due; mhereln each of
| e and R8 |ndepend@n@#WwevnpmmgéﬁmﬁﬁﬁHVHW@@@ﬁﬂ%hﬁﬁ¢GQMWhydroxyI
trifluoromethyl, aremol cygypamdsierobyritaliod, cyclaatkengiennd heradeizostianyt ehersin Kl koxy, t hi ol ,

al kyl sul fonyl , an opfieOmadsdnyin Gtiasi dbstite@ch 16 alky@ alCfiodbykapdimeadn wan opti onal |y
substituted C3 to &Gyckygl Patlydiphable WRRT L RBrRURE he&RSYiRgen, an

Opt i onal | y subst i tﬂ}’(;r(%g hg‘]de ﬂy@oxﬁﬁnfﬁérﬂt‘)ﬁ angrm CQI.QII!HQQQJC c¥b0§lHi@0SMo;yUt ed C3 to C6

cycl oal kyl, or a hm ﬁghsyl Pln%pngn%'suésur@m cwhega lr!)rmp%on!,@su@m&éa%@' ent bond, a d
to C3 aIkyI or a n optlonally 25

substituted C4 t ‘ngdk ngh ﬁy%mm ﬂmq?mﬁgﬁkmmm(nm? ﬁ%d het er oar y! .
[00135] In a fuPtH@Wmﬁg% ?me§3%Sﬁﬁﬁﬁﬁﬂ”ﬁggdﬁﬁgf?% Tﬁﬁ%ﬁ?%presented by a

formul a: 38 RO comprises an optionally substituted C1 to C12 organic residue selected from alkyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl.

[00133} In a further aspect, a compound has a structure represented by a formula:

R R5 R6 R9
o} \/\ R12

"
Ra\N)\:\p R RS O
N

R2 R1

15  wherein each -——-—- independently comprises an optional covalent bond; wherein R' is an
optionally substituted C3 to C9 organic residue selected from aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl; wherein R comprises three
substituents independently selected from hydrogen, halide, hydroxyl, trifluoromethyl, amino,
cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, and an optionally substituted

20 C1to C6 organic residue; wherein R® comprises hydrogen, an optionally substituted C1 to C6
alkyl, an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein R*
comprises eight substituents independently selected from hydrogen, halide, hydroxyl,

trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, and an
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O RR RB O R3-N wherein R1 is an optionally substituted C3 to C9 organic
resi due selected fromaryl, heteroaryl, cycloancyl, heterocycloal kyl,

cycl oal | cwoybi1/amsohet er ocycl oal kenyl ; wherei n | e conpr ipsgaSbyidnesypeh, an
optionally substituted CI to C6 alkyl, an optionally substituted C3 to 5
C6 cycloal kyl, or a hydrol ysabl e resi due; wherein each of |le and RS

i ndependently conprises hydrogen, halide, hydroxyl, trifluoronethyl, am no,
cyano, nitro, azide, carboxam do, allcoxy, thiol, allcylsulfonyl, an
optionally substituted C to C6 alkyl, or an optionally substituted C3 to
C6 cycl oal kyl ; wherein R9 conprises hydrogen, an optionally substituted C
to C6 al kyl, an optionally substituted C3 to C6 cycloal kyl, or a

hydr ol ysabl e resi due; wherein R12 is a 10 covalent bond, a Cl to C3 al kyl,
or a d to C3 cycloal kyl; and wherein Ar is an optionally substituted C4 to
C10 organic residue selected fromaryl and heteroaryl. [00136] In a further
aspect, a conpound has a structure represented by a fornula: wherein Rl is
an optional |y subsdptichdlj seinkeBCittOrs GRmidtegiBenwiereit @S bitkited IS lepatdd from aryl ,

15het eroaryl, cycl QagitetiydrogenhRbLky @GN ClitR@dkdih, amil Y@hoQ@o keRY! , and

het er ocycl oal keny! s, M6k Gk, did 3GV, LSS MYSLALRN © BRyORLI Onal Iy

SUbStI tut ed CI to o%naﬁ';sgb\étltu’tedér%&_@}tclloag(ggll 5¥1dl§sLIQ§l¥exl“IiMeQrge_rmg§atet 0 06 CyC| Oal kyl ’
or a fydrol ysable [esldue, . Wieheln.Cath, ol g ANd ROl ndgpendent | y

conpri ses hydrogen, haltde, .n dryoxﬂl_ rittuoromethyl’’” ‘am no, cyano, nitro,
azi de, carboxam do BFRERYPIEFHCEE™ AT AT FSRUTY R §BP™Shal |y subst i t ut ed
C to C6 al kyl, or @& 8ptieALr: Yolsigfort sroarab3tdn4d 6 l¢yEl oal kyl ;
wherein RO conpri swseptippglel pubstifesd C3 @ff coserbnBild R wagbrsvipthgipteseede to C6 al kyl, an
optional ly substi tub@dom@se ingrti@Bly eysGhaighB k ¢4 cycloghyl; mhely R cabryssabl e resi due;
wherein R12 i s & couabschbptidddngysinged Cl o CQII3n @dobalplsybstiprd @ s t 0 C3 cycl oal kyl ;
and wherein Ar i s @dbalbria Gadtshbif reSdk) Shete B ©kowkidh o, «C10 cOMmgard ¢ resi due

sel ected from aryl ciad iR Q8 hYdn ar 3R opidB kdhekealciio Brobidhit B&Le aspect, a
conpound has a strygthig.[ieRresented by a fornula: RAR6 RO ONyRi

[00134] In a further aspect, a compound has a structure represented by a formula:

R®

[0} N/\‘-<N\H/R1\2AI’
RSN R7 R O

15 R

wherein R is an optionally substituted C3 to C9 organic residue selected from aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl; wherein R>
comprises hydrogen, an optionally substituted C1 to C6 alkyl, an optionally substituted C3 to
C6 cycloalkyl, or a hydrolysable residue; wherein each of R’ and R® independently comprises

20  hydrogen, balide, hydroxyl, triflnoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy,
thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or an optionally substituted C3
to C6 cycloalkyl; wherein R® comprises hydrogen, an optionally substituted C1 to C6 alkyl,
an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein R7isa
covalent bond, a C1 to C3 alkyl, or a C1 to C3 cycloalkyl; and wherein Ar is an optionally

25  substituted C4 to C10 organic residue selected from aryl and heteroaryl.

[00135] In a further aspect, a compound has a structure represented by a formula:
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F, (8 0 wherein eachi ndependently conprises an optional coval ent bond;
wherein R2 conprises three substituents independently selected from

hydr ogen,wbabiidajeshydr oxyl , trifluoronethyl, 5am no, cyaoousSane304Rzi de,
car boxam do, al koxy, thiol, alkylsulfonyl, and an optionally substituted C
to C6 organic residue; wherein R3 conprises hydrogen, an optionally
substituted d to C6 alkyl, an optionally substituted C3 to C6 cycl oal kyl,
or a hydrol ysabl e residue; wherein R4 conprises eight substituents

i ndependently sel ected from hydrogen, halide, hydroxyl, trifluoronethyl,

am no, cyano, nitro, azide, carboxam do, al koxy, thiol, 10 al kyl sul fonyl,
and an optionally substituted C to C6 organic residue; wherein each of R5
and R6 i ndependently conprises hydrogen, halide, hydroxyl, trifluoronethyl,
am no, cyano, nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, an
optionally substituted d to C6 alkyl, or an optionally substituted C3 to
C6 cycloalkyl or R5 and R6, together with the internedi ate carbon, conprise
an optionally substituted C3 to C6 cycl oalkyl; wherein each of R7 and 12.8
15i ndependent |y conpri ses hydrogeng e Ri§dr oxyl, trifluoronethyl,

am no, cyano, nitro, azide, carb@xéj?36ﬁ7wﬂgoxy, thiol, alkylsulfonyl, an
optionally substituted d to C6 al m Or an optionally substituted C3 to
C6 cycl oal kyl or R7 and Rg, together with the internedi ate carbon, conprise
an optional ly substhdiut'@eh opiBnalyGubEhiteds @loo @bakiybsiduediad @énkyRO CcONpri ses
hydrogen, an opt i oR@bakyy cysddids tdidobbbiBifly, Cetodidthy (e rabrdcyeloanednvi@pt donal 1y
substituted C3 to £Bid06H&EL0R KNy B cNYELRN ¥IARLE Srffkdde; Wherein R
conprises an Optsl O&%J/clo%(ky,olflpé( r(!l}s it & uegbher!é-inoeacg:gf%7 c[ Ig%‘%}l)ezg:denlglyegnllpgslése sel ected from

al kyl, aryl, heteroar .C oal. et.erocycl oa _ oal kenyl, and
heterocycloalkenylh'y_g?ér%ﬂlalld é&g?ﬁnéé%ﬁMB?mﬁf”m¥?, _fx mfa%HWYS

i ndependent | y compPP-eleRerhi cpsontly #hsinGies & V5@ Pty PoiHYEbendent | y

conpri ses hydr ogen' Cafafopigk herip R ceRres hydpger miopieprlly EtHEAC! © S8dHo, cyano, nitro,
azi de, carboxam dom ortgnpip sepeticitgd|s © P Bl & yhvdrelisfolo pigdus; whoein Bitis2opt i onal |y
substituted C 100 ©Benogipatll® B dgi dud.to C3 B3B8 ndwhereip Af ipan bri@lly aspect , a
conpound has a st rugind e ¢ @psreseniie ekl frén dfyohdtbrayl. 40 RO

1O, &:

[00136] In a further aspect, a compound has a structure represented by a formula:

R®

U
Q N N\H/RLZAr
R3‘N R7 R8 (0]

‘R

5

wherein R is an optionally substituted C3 to C9 organic residue selected from aryl,

15  heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl; wherein R®
comprises hydrogen, an optionally substituted C1 to C6 alkyl, an optionally substituted C3 to
C6 cycloalkyl, or a hydrolysable residue; wherein each of R and R® independently comprises
hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy,
thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or an optionally substituted C3

20 to C6 cycloalkyl; wherein R® comprises hydrogen, an optionally substituted C1 to C6 alkyl,
an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein R is a
covalent bond, a C1 to C3 alkyl, or a C1 to C3 cycloalkyl; and wherein Ar is an optionally
substituted C4 to C10 organic residue selected from aryl and heteroaryl.
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ON R19 RI R8 O wherein R3 conprises hydrogen, an optionally substituted C
to C6 al kyl, an optionally substituted C3 to C6 cycloal kyl, or a

hydr ol ysawbeorigdgiasoe; wherein each of R7 and R8 i ndepenaemiusgoioomgons ses
hydr ogen, halide, hydroxyl, trifluoromethyl, am no, cyano, nitro, 5 azide,
car boxam do, afkoxy, thiol, alkylsulfonyl, an optionally substituted C to
C6 al kyl, or an optionally substituted C3 to C6 cycl oal kyl; wherein R9
conpri ses hydrogen, an optionally substituted d to C6 alkyl, an optionally
substituted C3 to C6 cycloal kyl, or a hydrol ysabl e residue; wherein R 1
conprises an optionally substituted d to Cl2 organic residue selected from
al kyl, aryl, heteroaryl, cycloallcyl, heterocycloallcyl, cycloal kenyl, and
10 heterocycl oal kenyl ; and wherein each of Y1, Y2, Y3, Y4, and Y5

i ndependently conprises N or CRl1l, wherein each Rn i ndependently conprises
hydr ogen, halide, hydroxyl, trifluoronethyl, am no, cyano, nitro, azide,
car boxam do, al koxy, thiol, alkylsulfonyl, or an optionally substituted C
to C6 organi c resiicel nf§ 00& 3L}, akdmp@ndhagk et eagpedty o foamig orpound has a
structure represented by a fornula: wherein R3 conprises hydrogen, an
optionally substituted C1 to C6 alhxlﬂs%n@optlonally substituted C3 to C6
cycloal kyl, or a hydrol ysabl e resiau a\ rRM each of R7 and RS
|ndependently conpri ses hydrogengs. ' GVR droxyl, trifluoromethyl, am no,
cyano, nitro, azide, carboxam do, ¢ ¢, thiol, allcylsulfonyl, an
optionally substituted O to C6 aIkyhA,ﬁ? 20 an optionally substituted C3
to 06 cycloal kyl;: wherein RO conprises”hydrogen, an optionally substituted
Cl to C6 al kyl, an o tlonaII substltuted C6, cycl oal kyl, or a

hy dr ol ysabl e 41 %I‘Gl eefu---_-- inde eXdent?lcom}ﬁses an Ouuonal covalentgond wh ere\xlﬁZ comaxils?sy SUbS tituted

d to Cl2 organic ‘Prﬁé‘ibiﬂ‘ﬁeéts %‘E‘Te@ff‘f‘yesﬁec‘f’drfﬁﬁ’y"a’l’gﬁ‘wahde Wyl “‘ﬁ'\lérf“@?‘%ar yl,

cycl oal kyl , hetérd@?@ﬂﬁaPF%VPe“@V@P@d%%éﬁvvﬂﬂﬁﬁﬁﬂH@Fé@@@?bloaIIcenyl and
wherei n each of Y 1substiyted CIYECE otyatic resiippelwhyrEin R prokeriore rydresert dnyrtiengbrpr i ses N or C—Rll
wherei n each RH i ndependertskiyl aonoriysesiutd rogeraich adabdelysaky dr oxyl ,
5trifluoronethyl, @men@sreilRy@fises dbhilstb@ipen8BdeiRipouCasboxamice, al koxy, thiol,

al kyl sul f0ny| or ke, QyﬂgﬂleHlﬁj)rJuniéth}s %ﬁtcjjatldglltl@dzugcarﬁo&n@anafygﬁﬂi c residue.

][001491 In a fupt NBL 1 AR EE b optBna i AFRANNY (oS gafle STl UG Lh RRLESENt €d DY &
or mul a.

R® independently comprises hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or
an optionally substituted C3 to C6 cycloalkyl or R’ and RS, together with the intermediate
carbon, comprise an optionally substituted C3 to C6 cycloalkyl; wherein each of R’ and R®

15  independently comprises hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or
an optionally substituted C3 to C6 cycloalkyl or R’ and R®, together with the intermediate
carbon, comprise an optionally substituted C3 to C6 cycloalkyl; wherein R® comprises
hydrogen, an optionally substituted C1 to C6 alkyl, an optionally substituted C3 to C6

20  cycloalkyl, or a hydrolysable residue; wherein R'° comprises an optionally substituted C1 to
C12 organic residue selected from alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl,
cycloalkenyl, and heterocycloalkenyl; and wherein each of Y, Y% Y%, Y4 and Y?
independently comprises N or C-R ! wherein each R'! independently comprises hydrogen,
halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol,

25 alkylsulfonyl, or an optionally substituted C1 to C6 organic residue.

[00138] In a further aspect, a compound has a structure represented by a formula:
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wherein R3 conprises hydrogen, an optionally substituted C to C6 al kyl, an
optionally 10 substituted C3 to C6 cycloallcyl, or a hydrol ysabl e residue;
wher ei n esohlonfo1idB® and R8 i ndependent|ly conpri ses hydr egenS2dalouzbes
hydroxyl, trifluoromethyl, am no, cyano, nitro, azide, carboxam do, al koxy,
thiol, al kylsulfonyl, an optionally substituted d to C6 alkyl, or an
optionally substituted C3 to C6 cycl oal kyl; wherein RO conprises hydrogen,
an optionally substituted d to C6 alkyl, an optionally substituted C3 to
C6 cycloal kyl, or a hydrol ysable 15 residue; wherein R19 conprises an
optionally substituted G to Cl2 organic residue selected fromal kyl, aryl,
het eroaryl, cycl oal kyl, heterocycloallcyl, cycloal kenyl, and

het er ocycl oal kenyl ; and wherein each of Y1, Y2, Y3, Y4, and Y5

i ndependently conprises N or CRl1l, wherein each RH i ndependently conpri ses
hydr ogen, halide, hydroxyl, trifluoronethyl, am no, cyano, nitro, azide,
car boxam do, al koxy, thiol, alkylsulfonyl, or an 20 optionally substituted
Cl to C6 organic residue. [00141] In a furmher aspect, a conpound has a

structure represented by a fornul a:Q RRS 146 RO R4- ON R12 R3--NFg
FP O/ .... Ry4 y2-Y wherein eaghj exl ntly conprises an optiona
coval ent bond; wherein Rl is an opti éjy substituted C3 to C9 organic

resi due selected fromaryl, heteroar 4 wﬁycloalkyl het er ocycl oal | cyl
cycl oal kenyl, and heterocycl oal kenyl ; wherein R2 conprises t hree

ssubstituents i ndependent.).y..f6hEE STkl QYA R9ERy, NRLLAS, hydroxyl,

trifluoroneth y l a'su stQuQéd C3 to C6 cycloalkyl, or a hydrolysable residue; wherein each of R’ and R®

independently comprises hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,

5  azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or
an optionally substituted C3 to C6 cycloalkyl; wherein R® comprises hydrogen, an optionally
substituted C1 to C6 alkyl, an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable
residue; wherein R'® comprises an optionally substituted C1 to C12 organic residue selected
from alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and

10 heterocycloalkenyl; and wherein each of Y’, Yz, Y3 s Y4, and Y° independently comprises N
or C-R!', wherein each R!' independently comprises hydrogen, halide, hydroxyl,
trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, atkylsulfonyl, or an

optionally substituted C1 to C6 organic residue.

[00139] In a further aspect, a compound has a structure represented by a formula:

Re
)
10
(o] N7 N__R
R3~N R7” R8 O
S 4
VA
15 \Ch ,

wherein R® comprises hydrogen, an optionally substituted C1 to C6 alkyl, an optionally
substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein each of R” and R®
independently comprises hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyane, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or
20  an optionally substituted C3 to C6 cycloalkyl; wherein R’ comprises hydrogen, an optionally
substituted C1 to C6 alkyl, an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable
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cyano, nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, and an
optionally substituted CI to C6 organic residue; wherein R3 conprises

hydr ogen,wanooptiigsnal | y substituted C to C6 al kyl, an eptriuseaioloy3045
substituted C3 to C6 cycloallcyl, or a hydrolysable residue; wherein R4
conprises eight substituents independently sel ected from hydrogen, halide,
hydr oxyl, 10trifluoronethyl, am no, cyano, nitro, azide, carboxam do,

al koxy, thiol, allcylsulfonyl, and an optionally substituted d to C6
organi c residue; wherein each of R5 and R6 independently conprises

hydr ogen, halide, hydroxyl, trifluoronethyl, am no, cyano, nitro, azide,
car boxam do, al koxy, thiol, alkylsulfonyl, an optionally substituted d to
C6 al kyl, or an optionally substituted C3 to C6 cycl oal kyl or R5 and R6,
together with the internedi ate 15 carbon, conprise an optionally
substituted C3 to C6 cycloal kyl; wherein each of 122 and R8 independently
conpri ses hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano, nitro,
azi de, carboxam dogsica HetR' cduiilis@ b optadaly\lbSitted 0 YL org@id et &1@Ral | y substi t ut ed
G to C6 al kyl, orfodauQpin@nablyeofiiDethbddstigtbdud &6 cycl oal kyl or 12.2
and R8, toget her Wk B ydohnyl; i SBBL 8tvE yCRI P QRS SRR EupRR noPt i Onal 1y
substituted C3 to @Rlexeeggih@égﬁep% j&h&seﬁ%dr&&%fd%% §xy126) hydrogen, an

optionally substltu A2 o al Kyl tituted C3 to C6
cycl oal kyl, or a h %mnieyyl apie’r t‘d'y ’aﬂ\’/\ﬁm&panmxyéa%ﬁl}(lylsﬁﬁy“gmnm Y3, Y4, and

Y5 i ndependent ly B?Yﬁpysgbg‘g‘t"wl&c%gaﬁfresld“e wherein each R' i ndependent ly
compri'ses hydr 0gerio o (ol has 4 LLUBLOIRS Dl 2T N0, cYano, “ni tro,

azi de, carboxam do KOXYy, hi ol I cyl sul onyl, or an optionally
substituted C to C6 organic resi due wherpel n RI2 is a coval ent 25 bond, a
G to C3 alkyl, or a Cl to C3 cyclowo 8fd wherein Ar is an optlonally
substituted C4 to CLO organic resi e#et\ged fromaryl and heteroaryl.

43 [00142] In a further aspect, a o/lmound has a structure represented by
afornula: RO NIRI2 Rl R8 0 wherei WA R¥ conprises hydrogen, an optionally
substituted d to C6 al kyI an optlonrffly subs:tltuted C3 to C6 cycl oal kyl,

hetsim com]!mse ydro gen an optionally substituted C1 t alkyl, an optionally
or a hydrol ysable resifdue. . where each of RZ and, R8 .

10 substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein each of R” and R®
independently comprises hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or
an optionally substituted C3 to C6 cycloalkyl; wherein R® comprises hydrogen, an optionally
substituted C1 to C6 alkyl, an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable

15 residue; wherein R'® comprises an optionally substituted C1 to C12 organic residue selected
from alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and
heterocycloaikenyl; and wherein each of Y, Y2 Y3, Y and Y? independently comprises N
or C-R", wherein each R'! independently comprises hydrogen, halide, hydroxyl,
trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an

20  optionally substituted C1 to C6 organic residue.

[00141] In a further aspect, a compound has a structure represented by a formula:

2



5 i ndependently conprises hydrogen, halide, hydroxyl, trifluoronethyl,

am no, cyano, nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, an
opt i onal lwo=uohgtiiésated C to C6 al kyl, or an optional | yprsuhmstemwoszeds C3 to
C6 cycl oal kyl ; wherein R9 conprises hydrogen, an optionally substituted C
to C6 alkyl, an optionally substituted C3 to C6 cycloallcyl, or a
hydr ol ysabl e resi due; wherein each of Y2, Y3, Y4, and Y5 independently
conprises N or CGR', wherein 10 each R11l independently conprises hydrogen,
hal i de, hydroxyl, trifluoronethyl, am no, cyano, nitro, azide, carboxam do,
al koxy, thiol, alkylsulfonyl, or an optionally substituted O to C6 organic
residue; wherein R12 is a covalent bond, a d to C3 alkyl, or a d to C3
cycl oal kyl; and wherein Ar is an optionally substituted C4 to C10 organic
resi due selected fromaryl and heteroaryl. 15 [00143] In a further aspect,
a conmpound has a structure represented by a fornula: wherein R3 conprises
hydr ogen, an optionally substituted O to C6 al kyl, an optionally

substituted C3 to C6 cycl oal kyl, or drglysable resi due; wherein each of
R7 and R8 independently conprises q¢ hal i de, hydroxyl,
trifluoronethyl, am no, cyano, n|t dér car boxam do, al koxy, thiol
al kyl sul fonyl, an optionally subEtW' to C6 al kyl, or an optionally
substituted C3 to O cycl oal kyl ; er w R9 conpri ses hydrogen an

optionally 44 substituted C to C6 ahk?l an optionally substituted C3 to
C6 cycloal kyl, or a hydrol ysabl e resi due; wherein each of Y1, Y2, Y3, Y4,
and Y5 independentWWW%@%pr@S@@®NWGWWE¥F&ﬂ@mwh@mQWﬁWEa@h”P@ i ndependent |y
conpri ses hydr ogengptidai} sutgl@uted ERralro@xti residug skidetbafon oyyBadvy1, cycByNO, Ccyano, nitro,
azi de, carboxam dopeteddydoadyy sycidalRdngland hddolgyibasa)1fw@eayhlR? comtrisedtrecOpt 1 ONAl |y
substituted d tso g\ﬁtmﬁntﬁrrdgalﬁbiﬁ@ sele8sd E‘r@“@drogéﬁh@lﬁﬂyﬂox%u&@et@l Qr@'Mal ent bond acC
| to C3 al kyl or @angntrcl Qldecgrb&é(xﬁit) Q@nyk%l)l’alk%@nm@gn%ﬁtl&alérsubétlﬁteoan Optl onal l y
substi tuted C4 to &G10:9rGaNkE. &h@sw%%prég JEGHE ad,opmnqmu@rnmed #Rg; heteroaryl.

[00144] In a further aspect 1 has ucture re resent ed by a
formila: RO ORL 2AF AR g OB leatiidy e e bt

I'ses hydrogen, an
optionally substltﬁ?mﬁﬁ%T‘?%mT%m%WWVﬂ”dﬁﬁ“BﬁPF8ﬁh?? h@ﬂﬁ%tltuted C3 to C6
cycloal I cyl, or'%a AYAPHINSAL &3 8EH Bife e Siow Wekchy' gt wiand R8
|ndependently c onpPieadssubyipit S oredialetiddrevherkiyeeh ofRY4nd R ingepefidentfor orret hyl ,  ani no,
cyano, nitro, azi dewriegyierdriddodoa)ddaxynetht, ixiglcyanogiitiydisgul f onyl , an

optional |y substi tabdghidlikdohiGligdukoyl, m opina@Rub@ipkd 0 pEL iy, substituted C3 to
C6 cycl oal kyl ; whedpmhdny RGO d6 SRS YO QEE Rogetdfwitdfid-oRadd y 15 substituted
G to C6 al kyl, 15aNa@Rlcb:@Radn bfionsit RStidulath £6s GedatyPwifbin GHGI0RAbKY! , Or a

hydr ol ysabl er ESI %endmggrﬁhs&h)%ﬁ&p hagje hydlox lmguoroXéﬁl a¥4i@ cygnnqltrYS i ndependent ! y

co n‘p rises N or ~ % g’e’ [ xa?n';dg Ialﬁ)xyetgicl alkyls:ulfonyli-l aneo gnnlg %u@sﬁ'ltutyd C(f 2 Igp lkliliS g: h Z g; gg)e(gm do

hal i de, hydroxyl, tri
al koxy, thiol, alky f’P“"“T“f’S“gS‘“qu f‘%’ "'°h°%m 5 ik "‘h"”ﬁ%‘fhu Pdt O to Co or gani ¢

resi due; mhereln RT?”c?m3“88W%P%WFmBﬁHHmC%W b YRGEIERS copsy| or aCl toC3

cyc | oal ky | hydrogen, an optionally substituted C1 to C6 a]kyl an optionally substituted C3 to C6
cycloalkyl, or a hydrolysable residue; wherein each of Y', Y2, Y3, Y*, and Y® independently
comprises N or C-R"!, wherein each R'! independently comprises hydrogen, halide,
hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol,
alkylsulfonyl, or an optionally substituted C1 to C6 organic residue; wherein R"is a covalent
25  bond, a C1 to C3 alkyl, or a C1 to C3 cycloalkyl; and wherein Ar is an optionally substituted
C4 to C10 organic residue selected from aryl and heteroaryl.

43



20 and wherein Ar is an optionally substituted C4 to C10 organic residue
selected fromaryl and heteroaryl. [00145] In a further aspect, a conpound
has a strwotori@inapr esented by a forrmula: 45 ei-5-Fi sPETRS2@0843045 Rio Ir
- R2 ---ER11)5 wherei n eachi ndependently conprises an optional coval ent
bond; wherein R2 conprises three substituents independently selected from
hydr ogen, halide, hydroxyl, trifluoronethyl, am no, cyano, nitro, azide,
car boxam do, al koxy, thiol, alkylsulfonyl, and an optionally 5 substituted
C to C6 organic residue; wherein R3 conprises hydrogen, an optionally
substituted d to C6 alkyl, an optionally substituted C3 to C6 cycl oal kyl,
or a hydrol ysabl e resi due; wherein R4 conprises eight substituents

i ndependently sel ected from hydrogen, halide, hydroxyl, trifluoronethyl,
am no, cyano, nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, and
an optionally substituted d to C6 organic residue; wherein each of R5 and

[00142] In a further aspect, a compound has a structure represented by a formula:

R9
I
12
Q NSO R
RSN R? R® O
5
e
Y‘yz“Y3

>

wherein R® comprises hydrogen, an optionally substituted C1 to C6 alkyl, an optionally
substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein each of R” and R®
5 independently comprises hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,

azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or
an optionally substituted C3 to C6 cycloalkyl; wherein R’ comprises hydrogen, an optionally
substituted C1 to C6 alkyl, an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable
residue; wherein each of Y', Y2, Y?, Y*, and Y° independently comprises N or C-R!", wherein

10  eachR" independently comprises hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano,
nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6
organic residue; wherein R is a covaient bond, a C1 to C3 alkyl, or a C1 to C3 cycloalkyl;
and wherein Ar is an optionally substituted C4 to C10 orgauic residue selected from aryl and

heteroaryl.

15 [00143] In a further aspect, a compound has a structure represented by a formula:

R®
)
12
0 N/\\( N._R% Ar
R3-N R” R8 O
5
| Y\\Y“
YJYZ-A\}a

>

wherein R® comprises hydrogen, an optionally substituted C1 to C6 alkyl, an optionally
substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein each of R’ and R®
independently comprises hydrogen, halide, hydroxyl, triflaoromethyl, amino, cyano, nitro,
20  azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or
an optionally substituted C3 to C6 cycloalkyl; wherein R® comprises hydrogen, an optionally

44



10 R6 i ndependently conprises hydrogen, halide, hydroxyl, trifluoronethyl,
am no, cyano, nitro, azide, carboxam do, al koxy, thiol, allcylsulfonyl, an
opt i onal lwo=uohgtiiésated C to C6 al kyl, or an optional | yprsuhmstemwoszeds C3 to
C6 cycloallcyl or R5 and R6, together with the internedi ate carbon,
conprise an optionally substituted C3 to C6 cycl oal kyl; wherein each of 122
and 128 i ndependently conprises hydrogen, halide, hydroxyl,

trifluoronethyl, am no, cyano, nitro, 15azide, carboxam do, al koxy, thiol,
al kyl sul fonyl, an optionally substituted d to C6 alkyl, or an optionally
substituted C3 to C6 cycloal kyl or 12.2 and Rs, together with the

i nternedi ate carbon, conprise an optionally substituted C3 to C6
cycl oal kyl ; wherein RO conprises hydrogen, an optionally substituted C to
C6 al kyl, an optionally substituted C3 to C6 cycloal kyl, or a hydrol ysable
resi due; wherein RI conprises an optionally substituted d to 20Cl12 organic
resi due selected fromal kyl, aryl, heteroaryl, cycloalkyl,

het er ocycl oal kyl , ovglcoal ke, an cpR@i@lierds weh galake ayhydogatt wher ei n each R’
i ndependent | y coOnpssicsp@ediyetth @G, v>Na hid §8sdepbidiyQotiptises Nofd /| wa@somet hyl , am no,
cyano, nitro, azi dgurCaAlRR%AoblBes k@ Mide, thdlxflmnuorbaliy] Sub tRRY!, or an

Opt i onal | y su bsti tr!f(go%gde grbo;agldocgcogfrtgcﬁ Qll(y%ulflzmglsc!r gg}ﬁlbnal glgs:llnﬂ' g]Cl J 66 a f urther

aspect, a conpo nd I;lmcrem ue; Where }'slgeo alen X c 46 wher ei n
R3 conprises hydr ol R Shich f“ Wp‘“ﬁ‘ﬁ C?qlgd‘xgt‘icg y%lkglk |, an

optional ly substltu?%ﬂm%ﬁmﬁmmf%m€®%¥ 4?§‘”¢3¥“ﬁmﬁﬂﬁF3“?§§8?e resi due:
wherei n each of | &g R8 |ndependently conpri ses hydrogen, halide,

hydr oxyl , trifluor NN Qe GYANQ nitro, 5 azide, carboxam do,
al koxy, thiol, aijﬁEuF?onyfp ! 63 fﬁongT?l &l E%?Ptﬁtgd C to C6 al kyl, or

an optionally substituted C3 to C6 cycloamkyl wherein RO conprises

hydr ogen, an optionally SUbStItUtgéjgtﬁbgi ﬁlkyl an optionally
substituted C3 to C6 cycl oal kyl , s W ysabl e resi due; wherein R
conprises an optionally substitute glwto Cl2 organic residue selected from

al kyl, aryl, heteroaryl, cycloal kyl, /erocycloalkyl cycl oal kenyl, and 10
heterocycloalkenyl and wherein each ﬁ I |ndependently conpri ses hydrogen

hal i de, hydroxy], triflsuoro h itro zi de, carboxam do,
al kOXy, thi ol | la()l Iwher m}i fo};n{))ns nFEh’ g¥n dnop?ona gfubstlmtXi%Pto Co a[il(% a?opt%on ?Ed d to C6

organi ¢ resi due. tff?3“VﬁC%P*ﬂ‘?ﬁ@W“ ?‘?8?‘“%“”5 BGW & has a structure

repres ent ed by a fIBjFlﬁlﬂTn compNesMOgen halide, hydroxyl mﬂuoromethyl ammo cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or

an optionally substituted C3 to C6 cycloalkyl; wherein R’ comprises hydrogen, an optionally

15  substituted C1 to C6 alkyl, an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable
residue; wherein each of Yl, Y2, Y3, Y4, and Y° independently comprises N or C-R! , wherein
each R independently comprises hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano,
nitro, azide, carboxarmido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6
organic residue; wherein R'Zis a covalent bond, a C1 to C3 alkyl, or a C1 to C3 cycloalkyl;

20  and wherein Ar is an optionally substituted C4 to C10 organic residue selected from aryl and
heteroaryl.

[00145] In a further aspect, a compound has a structure represented by a formula:
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TR R80\, -0:01)5 15 wherein R3 conprises hydrogen, an optionally
substituted d to C6 alkyl, an optionally substituted C3 to C6 cycl oal kyl,
or a hydrwbysabiiessnesi due; wherein each of R7 and R8 i naeparsd@niok3pss

conpri ses hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano, nitro,
azi de, carboxam do, al koxy, thiol, alkylsulfonyl, an optionally substituted
G to C6 alkyl, or an optionally substituted C3 to C6 cycl oal kyl; wherein
RO conprises hydrogen, an optionally 20 substituted d to C6 al kyl, an
optionally substituted C3 to C6 cycloal kyl, or a hydrol ysabl e resi due;
wherein Rl conprises an optionally substituted G to Cl2 organic residue
sel ected fromal kyl, aryl, heteroaryl, cycloal kyl, heterocycl oal kyl,
cycl oal kenyl, and 47 heterocycl oal kenyl; and wherein each R' independently
conpri ses hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano, nitro,
azi de, carboxam do, al koxy, thiol, alkylsulfonyl, or an optionally
substituted C to C6 organic residue. 1001481 In a further aspect, a
conmpound has a structure represented byggﬁﬁornula: 5 wherein R3 conprises
hydr ogen, an optionally substituteq,%%\?. zBRaIkyI, an optionally
substituted C3 to C6 cycloal kyl, or ‘RdEysabIe resi due; wherein each of
12.2 and R9 independently conpri §é dr egen, halide, hydroxyl,
trifluoromethyl, amino, cyano, ni®ro, }%f, car boxam do, al koxy, thiol,

al kyl sul fonyl, an optionally substituted C° to C6 alkyl, or 10 an
optionally substituted C3 to C6 cycloal kyl; wherein RO conprises hydrogen,
an optional |y substFEtfed EfreE a™Er Ry rrioma i SHtTENEcr § “SHFSti t uted C3 to
C6 cycl oal kyl, or BeHrar jiutse sfles] hnbdoginulide PR mgmstiises an
optional |y substi tapinedaG rfro. page, @bXanjdogiery. thiok Bgliuifud el optiptatbd f r om al kyl |

aryl, heteroaryls, sbeledalkgslogmneddes deyick’ oabiwy hydoeyob@akikenyl , and

het er ocycl oal keny ksuamatd wherseion aeabhlyRbsiivads pendeadalki, yr . 6@apaies es hydr ogen,

hal i de, 15 hy dr ox Yy | rcsidﬁe[vifhtréiruﬁfofﬂﬂﬁg J;B{IJ substi@&Hls R@penderyl Pl ted Rk bykir@gen, AZ i de,

car boxam do ' al k OXIMIide, LJ&(»QJ, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol,

alkylsulfonyl, and an optionally substituted C1 to C6 organic residue; wherein each of R® and

10 RS independently comprises hydrogen, halide, hydroxyl, triflaoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or
an optionally substituted C3 to C6 cycloalkyl or R® and RS, together with the intermediate
carbon, comprise an optionally substituted C3 to C6 cycloalkyl; wherein each of R” and R
independently comprises hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,

15  azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or
an optionally substituted C3 to C6 cycloalkyl or R” and R®, together with the intermediate
carbon, comprise an optionally substituted C3 to C6 cycloalkyl; wherein R® comprises
hydrogen, an optionally substituted C1 to C6 alkyl, an optionally substituted C3 to C6
cycloalkyl, or a hydrolysable residue; wherein RI® comprises an optionally substituted C1 to

20 CI12 organic residue selected from alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl,
cycloalkenyl, and heterocycloalkenyl; and wherein each R'! independently comprises
hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy,

thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic residue.

[00146] In a further aspect, a compound has a structure represented by a formula:
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al kyl sul fonyl, or an optionally substituted G to C6 organic residue.
[001491 In a further aspect, a conpound has a structure represented by a
formul a: WO 2RG/R668Fr OR12 yAr R3-Nr7 F,Z8 0 R2 --ERL1) 5Painarsesin/043045

eachi ndependent |y conpri ses an optional coval ent bond; wherein R2 conprises
20 three substituents independently selected from hydrogen, halide,
hydroxyl, trifluoronethyl, 48 am no, cyano, nitro, azide, carboxam do,

al koxy, thiol, allcylsulfonyl, and an optionally substituted CI to CO
organi ¢ residue; wherein R3 conprises hydrogen, an optionally substituted
Cl to C6 alkyl, an optionally substituted C3 to C6 cycloal kyl, or a
hydr ol ysabl e resi due; wherein R4 conprises eight substituents independently
sel ected from hydrogen, 5halide, hydroxyl, nifluoromethyl, am no, cyano,
nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, and an optionally
substituted d to CO organic residue; wherein each of R5 and R6

i ndependently conprises hydrogen, halide, hydroxyl, trifluoronethyl, am no,
cyano, nitro, azide, carboxam do, al koxy, #hiol, alkylsulfonyl, an
optionally substituted C1 to C6 al NN 10optlonally substituted C3 to
C6 cycloal kyl or R5 and R6, togeth t#irt be i ntermedi ate 10 carbon
conprise an optionally substituted o C6 cycloalkyl wherein each of R7
and R8 independently conprises hydrogen;®ial i de, hydroxyl, trifluoronethyl,
am no, cyano, nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, an
optional Iy substi tyh:8ek: Cdnprds nyBeer@dnkibnatly Qbsti@dd cORES LN dpionaBplbSti tuted C3 to
Co6 CyC| oal | Cyl or saZtm@e@gS t«R%w cioﬁgle)rrm{roly%lz l}elldgehﬁlerélﬂgcggf H:BagilRat e carbon,

Conprl Se an Optl an; plel)éen§ylépn§>;15esh e, hyi oxyg:gﬂuoyg an \Q{g‘ler ein R9

COITprI ses 15 hy r ag ? ecarbo&gnd alL &jglal ll;(%{sul?oil;ganloptlonal ﬁltlﬁted é}g to 1 al kyl an

optionally substlt L5 e resi due;
wherein each R11 |ﬂ8@ﬁ@ﬁﬂ@ﬁ?ﬁ§3%8 ‘*F%%%mﬁyﬁf%ﬁ’ﬁhwmﬁ“”WmMﬂy

substituted C1 to C6 alkyl, an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable
residue; wherein R'° comprises an optionally substituted C1 to C12 organic residue selected
from alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and

10 heterocycloalkenyl; and wherein each R"! independently comprises hydrogen, halide,
hydroxyl, triflaoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol,

alkylsulfonyl, or an optionally substituted C1 to C6 organic residue.

[00147] In a further aspect, a compound has a structure represented by a formula:

RS
{
N R10
Q N™ 7
R3-N R7 R® O
N
| /—€R11)5

>

15  wherein R? comprises hydrogen, an optionally substituted C1 to C6 alkyl, an optionally
substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein each of R” and R®
independently comprises hydrogen, balide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or
an optionally substituted C3 to C6 cycloalkyl; wherein R® comprises hydrogen, an optionally

20 substituted C1 to C6 alkyl, an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable
residue; wherein R' comprises an optionally substituted C1 to C12 organic residue selected

from alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and
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hal i de, hydroxyl, trifluoronethyl, am no, cyano, nitro, azide, carboxam do,
al koxy, thiol, allcylsulfonyl, or an optionally substituted d to CO
organi ¢ rweidueniiesherein R12 is a coval ent bond, a C tecCasadikphiosdr a C |
to C3 cycloallcyl; and wherein Ar is an optionally substituted 20 C4 to C10
organi c residue selected fromaryl and heteroaryl. [00150] In a further
aspect, a conpound has a structure represented by a fornula: wherein R3
conpri ses hydrogen, an optionally substituted d to C6 alkyl, an optionally
substituted C3 to CO cycloal kyl, or a hydrol ysabl e resi due; wherein each of
R7 and R8 25 independently conprises hydrogen, halide, hydroxyl,
trifluoronethyl, amno, cyano, nitro, azide, carboxam do, al koxy, thiol,
al kyl sul fonyl, an optionally substituted d to C6 alkyl, or 49 an
optionally substituted C3 to C6 cycloal kyl; wherein R9 conprises hydrogen,
an optionally substituted d to C6 alkyl, an optionally substituted C3 to
C6 cycloal kyl, or a hydrol ysabl e residue; wherein each R11l independently
conpri ses hydr ogenhetel@didaigtey); add yighte@ deyhl R intlependedtiyi@i@imseiydiogdn, haligeri NO, cyano, nitro,
azi de, carboxam dOonydadyil terRotdmethyl, Bk cyancdiddé yakis Wdrdoayd, sikoQyhid@n 5 opti onal |y
substituted G to GBis@5.0Nh Gidni$ bl WS 8L RLZ 1S a coval ent bond, a
to C3 alkyl, or a d to C3 cycloalkyl; and wherein Ar is an optionally
substituted 4 to @I®) orgai:@ct esivduBusehect@dfiy ymbany| and heteroaryl .
[00151] In a further aspect, a conpound has a structure represented by a
f or mul a: 10 wherein R3 conprises hydr og%gn,Rman optionally substituted C
to C6 al kyl, an optionally substitu d'@({\'w C6 cycloal kyl, or a
hydr ol ysabl e residue; wherein eachnNof 7Rdnd R8 i ndependently conpri ses
hydr ogen, halide, hydroxyl, trifluor d’@% , amno, cyano, nitro, azide,
car boxam do, al koxy, thiol, alkylsulf ,'*!an optionally substituted d to
C6 al kyl, or an optionally substituted C3 to C6 cycloallcyl; wherein RO
conpri ses hydr ogenvheminR opiise hiiofey anbBignglysiitipeefCh it CQilkv apor@Balla| kyl , an
optional |y substi t sitsealed CBo €3ycCBkyLy elydyetisdaly tesiducpyhergin dajt ciROAARS bl e

independently comprises hydrogen, halide, hydroxyl, triftuoromethyl, amino, cyano, nitro,

azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or

10 an optionally substituted C3 to C6 cycloalkyl; wherein R® comprises hydrogen, an optionally

substituted C1 to C6 alkyl, an optionally substitated C3 to C6 cycloalkyl, or a hydrolysable

residue; wherein R comprises an optionally substituted C1 to C12 organic residue selected

from alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and

heterocycloalkenyl; and wherein each R! independently comprises hydrogen, halide,

15  hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol,

alkylsulfonyl, or an optionally substituted C1 to C6 organic residue.
[00149] In a further aspect, a compound has a structure represented by a formula:
Rt RORORS
y 12
Q \/\N/k.(N R\Ar

R3~N R; R8O
o

/ }-{Rﬂ)ﬁ

El

wherein each --—- independently comprises an optional covalent bond; wherein R? comprises

20 three substituents independently selected from hydrogen, halide, hydroxyl, trifluoromethyl,
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resi due; wherein each R11 i ndependently conprises hydrogen, halide,

hydr oxyl, trifluoronmethyl, am no, cyano, nitro, azide, carboxam do, al koxy,
thiol, alwgl2suldiossgl , or an optionally substituted O t®CCaSerigamioss

resi due; wherein R12 is a covalent bond, a d to C3 alkyl, or a d to C3
cycloallcyl; and wherein Ar is an optionally substituted &4 to Cl10 20
organi c residue selected fromaryl and heteroaryl. [00152] In a further
aspect, a conpound has a structure represented by a formula: 50 R9 ON Ri 2
yAr R7 R8 , wherein |l e conprises hydrogen, an optionally substituted C to
C6 al kyl, an optionally substituted C3 to C6 cycloal kyl, or a hydrol ysable
resi due; wherein each of |le and R8 i ndependently conprises hydrogen,

hal i de, hydroxyl, trifluoronethyl, am no, cyano, nitro, b5azide,

car boxam do, al koxy, thiol, alkylsulfonyl, an optionally substituted C to
C6 al kyl, or an optionally substituted C3 to C6 cycl oal kyl; wherein RO
conpri ses hydrogen, an optionally substituted C to C6 al kyl, an optionally
substituted C3 to @6o.cydl nidalddy karboratidogeikbry.chiod hiyButial@ndaegiioshe; wher ei n each
R11 i ndependent|y s sess oyl FQYe MerciBlcdnPies njay @k, @éptbnayt 11 f 1 uor omet hyl |
anino, cyano, nitrQusitdd cO€es i bRPRRAMN 6 Qicuc@dskeD¥ WeloaldlloQlhyaroBdatieyy | sUl fonyl, or

an 10optional Iy substd bbliSe cobrish QnCReRbH ARb SRl AR MIRE €1 N R12 is a

coval ent bond’ qlxa idte,gydr%:%l, 9141 §r¥| th l,%' ac ano, niitro(,)azi e, cargo¥a(r:md991J(oLy(,:tXill,; and wherein Ar

is an optionally substituted ( Q| organi ¢ resi due 5e ected from aryl
1 nyl, and an optfonallys stituted C1 to t)rgamc residue; wherein ea ﬁ” R and

and heteroaryl. [0}66_ (]glﬂn a | ug(t1r er _aspect’ a cotml)oun as a structure

repr esent ed by a f Imﬁmein {nycomprlses ydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,

azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or

an optionally substituted C3 to C6 cycloalkyl or R’ and RS, together with the intermediate

10 carbon, comprise an optionally substituted C3 to C6 cycloalkyl; wherein each of R and R®
independently comprises hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or
an optionally substituted C3 to C6 cycloalkyl or R’ and R, together with the intermediate
carbon, comprise an optionally substituted C3 to C6 cycloalkyl; wherein R® comprises

15  hydrogen, an optionally substituted C1 to C6 alkyl, an optionally substituted C3 to C6
cycloalkyl, or a hydrolysable residue; wherein cach R!! independently comprises hydrogen,
halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol,
alkylsulfonyl, or an optionally substituted C1 to C6 organic residue; wherein R'? is a covalent
bond, a C1 to C3 alkyl, or a Cl to C3 cycloalkyl; and wherein Ar is an optionally substituted

20 C4 to C10 organic residue selected from aryl and heteroaryl.

[00150] In a further aspect, a compound has a structure represented by a formula:

R9

U

N R12
Q N “Ar

RN R RE O

AN
/ /—€R1 1)5
wherein R® comprises hydrogen, an optionally substituted C1 to C6 alkyl, an optionally
substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein each of R and R?
25  independently comprises hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or
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15 wherein each of I e and R8 independently conprises hydrogen, halide,

hydr oxyl, trifluoronmethyl, am no, cyano, nitro, azide, carboxam do, al koxy,
thiol, alwgl2suldiossgl , an optionally substituted d to Cecalusgéio/oasv4mn
optionally substituted C3 to C6 cycloal kyl; wherein each RH i ndependently
conpri ses hydrogen, halide, hydroxyl, trifluoronmethyl, am no, cyano, nitro,
azi de, carboxam do, al koxy, thiol, allcylsulfonyl, or an optionally 20
substituted C to C6 organic residue; wherein R12 is a coval ent bond, a C
to C3 alkyl, or a d to C3 cycloalkyl; and wherein Ar is an optionally
substituted C4 to Cl10 organic residue selected fromaryl and heteroaryl. 51
[00154] In a further aspect, a conpound has a structure represented by a
formul a: wherein each of R7 and R8 i ndependently conprises hydrogen,
hal i de, hydroxyl, trifluoronmethyl, am no, cyano, nitro, azide, carboxam do,
al koxy, thiol, alkylsulfonyl, an 5optionally substituted O to C6 al kyl, or
an optionally substituted C3 to C6 cycloallcyl; wherein each R

i ndependent | y conpaimesly ayai@gen cs dambikytl@erein’ cinpiisys hydroded;, infopivi@yonet hyl , am no,
cyano, nitro, azi dgsintatoosam,dptodlik®Xied d3icd bycloattiyloGyasiitficonyl , or an
optional |y substi tufed(lin &R CRcRIGR Ubnrisk: Gttt BaticeMpRELI N RL7 is a coval ent
bond’ ad toC a[litlﬁlyrlﬂnetgg}ramiga,c 0 Bn%, ag%, c%%ga!mﬁ?;!ﬂﬁ%l dﬁol,%ﬁ?ﬂm%?&%! n Ar is an

optional Iy substituteqd (&, toc Gl 9L gan.c.Ledbaue, 2058l el ed from aryl and
het er oaryl . 100f%5thn29tﬁ§?9h§% §s§ed%jlh d%mgou; &C§§8% gﬁructure
represented by a f3PHiT AP RABKFEN "EECAT B AP ANT R ‘T hidépendent | y

conpri ses hydr ogen s HariaE oA gt edl f | uor omet hyl , am no, cyano, nitro,

azi de, carboxam do oxy, thiol alkylsulfonyl. an lsoptionally
%ﬁla%é&é%? 8 t, a conlp Jha¥ uucllf!.lr P s¥nlt35by.¥l %’.l

substituted d to r’an optionally substituted C3 to C6
cycl oal kyl ; wherein each RI | independentlgy conprises hydrogen, hali de,
hydroxyl, trifluoronethyl, 0 NGRS
R3\N N/R\;<R8 \[(]3/ a
| Hre),

10 wherein R? comprises hydrogen, an optionally substituted C1 to C6 alkyl, an optionally
substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein each of R’ and R®
independently comprises hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or
an optionally substituted C3 to C6 cycloalkyl; wherein R’ comprises hydrogen, an optionally

15 substituted C1 to C6 alkyl, an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable
residue; wherein each R! independently comprises hydrogen, halide, hydroxyl,
trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an
optionally substituted C1 to C6 organic residue; wherein R'? is a covalent bond, a C1 to C3
alkyl, or a C1 to C3 cycloalkyl; and wherein Ar is an optionally substituted C4 to C10

20  organic residue selected from aryl and heteroaryl.

[00152] In a further aspect, a compound has a structure represented by a formula:
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am no, cyano, nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, or
an optionally substituted C to C6 organic residue; wherein RL7 is a

coval ent wondi/ai16b to C3 alkyl, or a C to C3 cycl oal | egirjusand/ owdves ei n Ar
is an optionally substituted C4 to Cl10 organic residue 20 selected from
aryl and heteroaryl. [00156] In a further aspect, a conpound has a
structure represented by a fornmula: 52 wherein R8 conprises hydrogen,
hal i de, hydroxyl, trifluoronmethyl, am no, cyano, nitro, azide, carboxam do,
al koxy, thiol, allcylsulfonyl, an optionally substituted d to C6 al kyl, or
an optionally substituted C3 to C6 cycl oal kyl; wherein each R’

i ndependently conprises 5hydrogen, halide, hydroxyl, trifluoronethyl,

am no, cyano, nitro, azide, carboxam do, al koxy, thiol, allcylsulfonyl, or
an optionally substituted O to C6 organic residue; wherein R12 is a
covalent bond, a O to C3 alkyl, or a O to C3 cycloal kyl; and wherein Ar
is an optionally substituted C4 to Cl10 organic residue selected from aryl
and heteroaryl. [00157] In a further aspe&t, a conpound has a structure
represented by a fornmnula: 10 whegel WRQN%dﬁprises hydr ogen, hal i de,
hydroxyl, trifluoromethyl, am nogsy R ®idro, azide, carboxam do, al koxy,
thiol, alkylsulfonyl, an optionally—™ stituted d to C6 alkyl, or an
optionally substituted C3 to C6 cycl dabk¥ls wherein each R' independently
conpri ses hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano, nitro,
azi de , car boxam eriherad ﬂ(@)ﬁbﬁses l;]_y@oggnmn Q&ional@iuiﬁwteﬁ Ui tﬁ M}l,,an c@t[onaﬁsn Opt i onal | y
substituted O to {8k 8aHsCubfs oo WHELRlNnihRack Fr8na&@Val ent bond, a C
to C3alkyl, or @ e CobpXGlagl Kklen ANH. MISLEL AL ol o) OPLIONal LY
substituted C4 tSO aZIALe, carl%!;agl%g,] Lllg)xyrtg(ﬁ,lal lllsﬁfm%fan%p%(tmg y suos{‘it(l?tel:’(ri] C?'tlz)x al al,rz)ld het er oar yl ’

an optionally substituted C3 to C6 cycloalkyl; wherein R® comprises hydrogen, an optionally

substituted C1 to C6 alkyl, an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable
residue; wherein each R'' independently comprises hydrogen, halide, hydroxyl,
trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an
10 optionally substituted C1 to C6 organic residue; wherein R' is a covalent bond, a C1 to C3
alkyl, or a C1 to C3 cycloalkyl; and wherein Ar is an optionally substituted C4 to C10

organic residue selected from aryl and heteroaryl.

[00153] In a further aspect, a compound has a structure represented by a formula:

H
12
O N™ N R\Ar
H-N R7 R8 O
I (o
RM),

15  wherein each of R’ and R® independently comprises hydrogen, halide, hydroxyl,
trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an
optionally substituted C1 to C6 alkyl, or an optionally substituted C3 to C6 cycloalkyl;
wherein each R'! independently comprises hydrogen, halide, hydroxyl, trifluoromethyl,
amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally

20  substituted C1 to C6 organic residue; wherein R is a covalent bond, a C1 to C3 alkyl, ora
C1 to C3 cycloalkyl; and wherein Ar is an optionally substituted C4 to C10 organic residue
selected from aryl and heteroaryl.
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[ 001581 In a further aspect, a conpound has a structure represented by a
formula: 53 wherein R7 conprises hydrogen, halide, hydroxyl,

trifl uorowethyloli@n no, cyano, nitro, azide, carboxam decTaiskaxp43ouhi ol ,

al kyl sul fonyl, an optionally substituted d to C6 alkyl, or an optionally
substituted C3 to C6 cycloal kyl; wherein each R11 independently conprises
5hydr ogen, halide, hydroxyl, trifluoronethyl, am no, cyano, nitro, azide,
car boxam do, allcoxy, thiol, allcylsulfonyl, or an optionally substituted
C to C6 organic residue; wherein R12 is a covalent bond, a d to C3 al kyl,
or a d to C3 cycloalkyl; and wherein Ar is an optionally substituted C4 to
ClO organic residue selected fromaryl and heteroaryl. [00159] In a further
aspect, a conpound has a structure represented by a formula: 10 wherein
R7 conprises hydrogen, halide, hydroxyl, trifluoronmethyl, am no, cyan,
nitro, azide, carboxam do, al koxy, thiol, allcylsulfonyl, an optionally
substituted C to C6 alkyl, or an optionally substituted C3 to C6
cycl oal kyl ; wher ei psae hfuihg hdeci et pence niduye resiet bys @sulhtydr ogen, hal i de,
hydroxyl, trifluoromethyl, am no, cyano, nitro, azide, carboxam do, al koxy,
15 thiol, alkylsulfonyl, or an optgonally:ém?§t|tuted Cl to C6 organic

resi due; wherein R12 is a coval ent Ato C3 alkyl, or a d to C3
cycl oal kyl; and wherein Ar is anHopt] n&l Ty)substltuted C4 to C10 organic
resi due selected fromaryl and heter _¥E1 [00160] It is understood that

t he di scl osed conmpounds can be used iw’connhection with the discl osed

met hods, conpositions, kits, and uses. 202. |e GROUPS
wherein each of R’ and R® independently comprises hydrogen, halide, hydroxyl,

trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an
5  optionally substituted C1 to C6 alkyl, or an optionally substituted C3 to C6 cycloalkyl;
wherein each R'! independently comprises hydrogen, halide, hydroxyl, trifluoromethyl,
amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally
substituted C1 to C6 organic residue; wherein R'? is a covalent bond, a C1 to C3 alkyl, or a
C1 to C3 cycloalkyl; and wherein Ar is an optionally substituted C4 to C10 organic residue
10 sclected from ary] and heteroaryl.

[00155] In a further aspect, a compound has a structure represented by a formula:

H
|

0 N/\\(N\H/RLTM
H~N R7TR8 O
N
@ R11)5

wherein each of R” and R® independently comprises hydrogen, halide, hydroxyl,

s

trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an
15  optionally substituted C1 to C6 alkyl, or an optionally substituted C3 to C6 cycloalkyl;

wherein each R'! independently comprises hydrogen, halide, hydroxyl, triflucromethyl,

amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally

substituted C1 to C6 organic residue; wherein R is a covalent bond, a C1 to C3 alkyl, ora

C1 to C3 cycloalkyl; and wherein Ar is an optionally substituted C4 to C10 organic residue
20  selected from aryl and heteroaryl.

[00156] In a further aspect, a compound has a structure represented by a formula:
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54 [00161] In one aspect, Rl is an optionally substituted C3 to C9 organic
resi due selected fromaryl, heteroaryl, cycloal kyl, heterocycl oal kyl,

cycl oal | cwoybi1/anmsohet er ocycl oal kenyl . [00162] I n a furtrhensaspmeioss RL is
optionally substituted aryl selected from phenyl and naphthyl. 5[00163] In
a further aspect, Rl is optionally substituted heteroaryl selected from
furanyl, pyranyl, imdazolyl, thiophenyl, pyridinyl, pyridazinyl,
pyrimdinyl, pyrazinyl, triazinyl, tetrazinyl, benzofuranyl,
benzot hi ophene, indolyl, indazolyl, quinolinyl, naphthyridinyl,
benzot hi azol yl , benzooxazol yl, benzoi m dazolyl, and benzotriazolyl. [00164]
In a further aspect, Rl is optionally substituted cycloallcyl selected from
cycl opropyl, 10cycl obutyl, cycl opentyl, cycl ohexyl, cycloheptyl,

cycl ooctyl, cyclononyl, bicyclo[3.1.0]hexyl, bicyclo[4.1.0]heptyl,

bi cycl o[ 5.1.0] octyl, bicyclo[6.1.0]nonyl, bicyclo[3.2.0]heptyl,

bi cycl o[ 4.2.0]octyl, bicyclo[5.2.0]nonyl, bicyclo[3.3.0]octyl,

bi cycl o[ 4. 3. 0] nonyl , bicycl o[ 2. 2. 1] heptyl ,n bi cycl o[ 3. 2. 1] oct yl,

bi cycl o[ 4. 2. 1] nonyl , bicycl o[ 2. 2. 2Ro T}r%w%§mlo[3.2.2]nonyl, and

bi cycl o[ 3. 3. 1] nonyl . 15[ 00165] | A~ t Rero aspect, Rl is optionally
substituted heterocycl oal kyl sel ect®e rom oxirane, oxetane,

t et rahydr of ur an, tetrahydro-ZH-pyranJ 8flane, oxocane, dioxirane,

di oxet ane, di oxol ane, di oxane, di oxepane, dioxocane, thiirane, thietane,

t et r ahydr ot hi opheneuereit B tdingrhads 6hiciges? trltide, jaRHY Fifbkpmethl)aBR2H R, nitdd-@C ane,

di t hi | I’ ane, di t hi €428 hido dlk&ﬁlh@ll a&ﬂﬁlfonﬁl iartoﬂioﬁﬁ}@ubstlgie&(h ito%pﬁlgﬁor andI t hi ocane ,

oxat hiirane, oxat hj,ehaeuRXet Qa8 whggspezcmx%@mdgmmg pane,

20oxat hi ocan €, azl lry&rgknnn%ide %%rggl tgduorgﬂeﬂl)!? hi r O | od Otro)eabde pc!u- oxamldo ;!ﬂkn e azepane,

azocane, diaziridi e, q aze VARALS di azepane,
di azocane, hexah dtl' o ].lc}{’sul o1y oranoptlo%allysubstl,tute(?CI toC6or am%resigi{?d{)ﬁeénR 6)28.26'[ i di ne,

oxazol i di ne, noi ph°8Ta Wé’“d %%éi’féﬂ%(‘n‘éamd‘féﬁyb‘??&ﬂémwﬁﬁnéi‘fT’P*ﬁ‘i’“ﬂlé t hi azeti di ne,
t hi azol i di ne, th|dWﬁPﬁﬁSV?ﬁ%“@Pﬁﬁéféﬁﬁﬂémn%ﬂﬂ?hﬁﬁ@&zocane [00166] In a
further aspect, Rl‘Jg optional “%I§Hgﬁ&gtugpd cyngaLkenyl sel ected from 25
cycl obut enyl , cyclopentenyr > &yclop di eny T ey er Sh&keny! |

cycl ohexadi enyl , cycloheptenyl cyclohept&dlenyl cyclooctenyl,
cyclooctadienyl, cycl ononenyl, andoc kﬁg@ enyl [00167] In a further
aspect, Rl is optionally substitputy t er acycl oal kenyl conprising a

wherein R® comprises hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide,

carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or an
optionally substituted C3 to C6 cycloalkyl; wherein each R!! independently comprises
hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy,

15 thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic residue; wherein R is a
covalent bond, a C1 to C3 alkyl, or a C1 to C3 cycloalkyl; and wherein Ar is an optionally
substituted C4 to C10 organic residue selected from aryl and heteroaryl.

[00158] In a further aspect, a compound has a structure represented by a formula:
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55 nono-, di- or tri-unsaturated anal og of a heterocycl oal kyl sel ected
from oxirane, oxetane, tetrahydrofuran, tetrahydro-2H pyran, oxepane,
oxocane, wWpaiwveamnsp di oxet ane, di oxol ane, di oxane, di oxepans2oidioasoetane,
thiirane, thietane, tetrahydrothiophene, tetrahydro-2Hthi opyran, thiepane,
t hi ocane, dithiirane, dithietane, dithiolane, dithiane, dithiepane,

5di t hi ocane, oxathiirane, oxathietane, oxathiol ane, oxathi ane, oxat hi epane,
oxat hi ocane, aziridine, azetidine, pyrrolidone, piperidine, azepane,
azocane, diaznidine, diazetidine, imdazolidine, piperazine, diazepane,

di azocane, hexahydropyri m dine, triazinane, oxaziridine, oxazetidine,
oxazol i di ne, norpholine, oxazepane, oxazocane, thiaziridine, thiazetidine,
t hi azol i di ne, thionoi pholine, thiazepane, and thiazocane. 10[00168] In a
further aspect, Rl is hal ophenyl, for exanple 4-fluorophenyl. 3. R2 GROUPS
[00169] In one aspect, R2 conprises three substituents independently

sel ected from hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,
nitro, azide, carboxam do, al koxy, thiol, wl kylsul fonyl, and an optionally
substituted G to C6 organic residfes - ] I'n a further aspect, each
R2 is hydrogen. In a further aspeqt, chy i s independently selected from
hal i de, hydroxyl, trifluoronethyl, 7asgRo, cyano, nitro, azide, carboxam do,
al koxy, thiol, allcylsulfonyl, and a Tlonal |y substituted O to C6
organic residue. In a further aspect, each R2 is independently selected
from hal i de, hydr oxibin R bdimbrdsds byab @mEida Y dsoxy AT Ometh@ Widiioyand) hitd 4ide, 2Z1 de,

car boxam d 0, al k Ox&box;nhjo Ql.l(oxy ﬁlﬁdﬂkﬁd\ﬂlﬁyyh %Ltfoxgmf%dbstltukdbl %Q6 ﬂkylf dd Ent her as pe ct, at

| east one R2 is rregpmuy su@tmws,mdacma%ydhml eacpﬁlq&prMen@x&lp.%gr opyl, n-butyl,
butyl, s- butyl,scy]l enty neopentyl

cyclopentyl y%%?ﬁi%ivmmﬂgﬁﬂg%ﬁzlﬁmg 22 Oﬂmhcgmmxmti Tohexyl 4. R3
GROUPS [00171] In ooakYWOéb?“mﬁﬁm I Ses Yopti onal Iy
substituted O to CAMPRIAC ARl Pt GREP ?ﬁﬁ??ﬁ?ﬁ?@ﬁ“ﬁ@ to C6

cycloal kyl, or a h?H?%ﬁi QP eeatiEsiiy criscted frop 2 pUpit ey aspect, R3 is hydrogen.
In a further aspec Tw fhé?ggwggg%gg ma%m%EbSt' H%eg g to C6 alkyl

rﬁmlc res)(liue wherein

sel ected fromneth propyi, ¢yclropropyl, n-butyl,
i -butyl, s-butyl, cyclobutyl n- pentyl 'wpentyl s-pentyl, neopentyl
cycl opentyl, n-hexyl, i-hexyl S- h§§{tf%MW$ﬂhylbutyl and

H~

’ G

wherein R’ comprises hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide,

H

carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or an
optionally substituted C3 to C6 cycloalkyl; wherein each R'! independently comprises
hydrogen, halide, hydroxyl, triftuoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy,

15 thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic residue; wherein R7Zisa
covalent bond, a C1 to C3 alkyl, or a C1 to C3 cycloalkyl; and wherein Ar is an optionally
substituted C4 to C10 organic residue selected from aryl and heteroaryl.

[00160] It is understood that the disclosed compounds can be used in connection with the

disclosed methods, compositions, kits, and uses.

20 2. R!'Grours
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56 cyclohexyl. In a further aspect, R3 is an optionally substituted C3 to
C6 cycl oal kyl selected from cycl opropyl, cyclobutyl, cyclopentyl,

cycl ohexywo 2anich1iiseycl o[ 3. 1. O] hexyl . In a further aspecPCTR32019/083045

hydr ol ysabl e residue. 5. R4 GROUPS 5[00172] In one aspect, R4 conprises

ei ght substituents independently sel ected from hydrogen, halide, hydroxyl,
trifluoronethyl, amno, cyano, nitro, azide, carboxam do, al koxy, thiol,

al l cyl sul fonyl, and an optionally substituted C to C6 organic residue.
[00173] In a further aspect, each R4 is hydrogen. In a further aspect, each
R4 is independently selected from halide, hydroxyl, trifluoronethyl, am no,
cyano, nitro, azide, 10carboxam do, al koxy, thiol, alkylsulfonyl, and an
optionally substituted C to C6 organic residue. In a further aspect, each
R4 is independently selected from halide, hydroxyl, trifluoronethyl, am no,
cyano, nitro, azide, carboxam do, al koxy, thiol, and al kylsulfonyl. In a
further aspect, at least one R4 is nethyl, ethyl, n-propyl, i-propyl,

cycl opropyl, n-but pdig1] biode ysbept, RS is Buldiityrblly subyiGibd@id Cy/drganichesipe Rbyeh fromi - pent yl |
s-pentyl, neopent Yimi, hdeyed1 QR YHeterochttodMXYdloalkeds BH@ ¥lhosycr@dd@ Xy | ,  di met hyl but yl ,
or cyclohexyl. 6. R5 GROUPS 1001741 In one aspect, R5 conprises hydrogen,
hal i de, hydroxyl, PHEf kefthemetiB ksoriarl potiudyantedfiitmhayladzi de, car boxani do,
al koxy, thiol, alleshgul fonyl, an optionally substituted d to C6 al kyl, or
an optionally substituted C3 to CO cycloallcyl or 125 and R6, together wlth
t he 20i nter medi at el®US Bafrhereniipt isgriondlh byt bipabyl plegsd batiradt ed C3 to CB
cycloal kyl . I n a furthiedzgd oeheny!, iRElinylgyridasicht ogjeidinyl, brzigl figt.her aspect, R5 i s
sel ect ed from hal i eleznylbyeetopsy benzothipihdnd, bl OmMBL Iy higcliglHapGyridigy ano, nitro,

azi de, carboxam doOyenzahidtdX Yenzodxdadi@ benzombaleyi, smabddiybyl. and an

[00164] In a further aspect, Rlis optionally substituted cycloalkyl selected from cyclopropyl,

10 cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl,
bicyclo[3.1.0Thexyl, bicyclo[4.1.0]heptyl, bicyclo[5.1.0]octyl, bicyclo[6.1.0]nonyl,
bicyclo[3.2.0Theptyl, bicyclo[4.2.0Jocty], bicyclo[5.2.0]nonyl, bicyclo[3.3.0Joctyl,
bicyclo[4.3.0]nonyl, bicyclo[2.2.1Theptyl, bicyclof3.2.1]octyl, bicyclo[4.2.1]nonyl,
bicyclo[2.2.2]octyl, bicyclo[3.2.2]nonyl, and bicyclo[3.3.1]nonyl.

15 [00165] In a further aspect, R’ is optionally substituted heterocycloalkyl selected from
oxirane, oxetane, tetrahydrofuran, tetrahydro-2H-pyran, oxepane, oxocane, dioxirane,
dioxetane, dioxolane, dioxane, dioxepane, dioxocane, thiirane, thietane, tetrahydrothiophene,
tetrahydro-2H-thiopyran, thiepane, thiocane, dithiirane, dithietane, dithiolane, dithiane,
dithiepane, dithiocane, oxathiirane, oxathietane, oxathiolane, oxathiane, oxathiepane,

20  oxathiocane, aziridine, azetidine, pyrrolidone, piperidine, azepane, azocane, diaziridine,
diazetidine, imidazolidine, piperazine, diazepane, diazocane, hexahydropyrimidine,
triazinane, oxaziridine, oxazetidine, oxazolidine, morpholine, oxazepane, oxazocane,

thiaziridine, thiazetidine, thiazolidine, thiomorpholine, thiazepane, and thiazocane.

[00166] In a further aspect, R' is optionally substituted cycloalkenyl selected from
25  cyclobutenyl, cyclopentenyl, cyclopentadienyl, cyclohexenyl, cyclohexadienyl,
cycloheptenyl, cycloheptadienyl, cyclooctenyl, cyclooctadienyl, cyclononenyl, and

cyclononadienyl.

[00167] Tn a further aspect, R' is optionally substituted heterocycloalkenyl comprising a
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optionally substituted C to C6 organic residue. In a further aspect, R5 is
sel ected from halide, hydroxyl, trifluoronethyl, am no, cyano, nitro,
azi de, cawbasmmidasp al koxy, thiol, and 25 all cyl sul f onylpcTius2@0fusouher

aspect, R5 is nethyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-butyl,
i -butyl, s-butyl, cyclobutyl, n-pentyl, i-pentyl, s-pentyl, neopentyl,
cycl opentyl, nhexyl, i-hexyl, s-hexyl, dinethylbutyl, or cyclohexyl. 7. R6

GROUPS 57 [00175] In one aspect, R6 conprises hydrogen, halide, hydroxyl,
trifluoronethyl, am no, cyano, nitro, azide, carboxam do, al koxy, thiol

al kyl sul fonyl, an optionally substituted d to CO alkyl, or an optionally
substituted C3 to C6 cycloal kyl or R5 and R6, together with the

i nt ernedi ate carbon, conprise an optionally substituted C3 to CO
cycloallcyl. In a further 5aspect, R6 is hydrogen. In a further aspect, R6
is selected fromhalide, hydroxyl, trifluoronmethyl, am no, cyano, nitro,
azi de, carboxam do, al koxy, thiol, alkylsulfonyl, and an optionally
substituted G to &Bo-GF @Baifhs@urdied Sl hetdkobyclguikfl beledtdd €dm cgiBROEtare, R6 | S Sel ect ed
from hal i de, hydr oxlydrofiednitdrdniir 0954 R¥thane, AAnk) Boxirdad) BRGune, Bixdrd, azi de,

car boxam dO, al koxtyoxanx !ﬂéx@l\ne dlm @lllwlﬂ%ulleftmdro{moﬁh&e @tri‘lwobﬁer aspeCt ' R6 is
met hyl, ethyl, n- Q&&B%Hmw&eB&QRX&mmﬁx&éQQGQR&&@MQmJQQQHLy' i -butyl,

S- bUtyl’ CyC| Ob ty oc ne, bxathuratie, dxathietane, e, OXal €, oxathiepane, oxal entyl CyC| Opentyl’
n- hexyl |-hex$l ‘L““ Q‘P*‘X l“‘”’“ﬁ d%aﬂy i Mc Sh eg‘lg [00176] In a
further aspect, Z‘“ “e azed‘ro §°’d°“° R rErh azﬁéneldéizméhé &Y% from hal i de,

hydr oxyl , trlfluorﬁﬁﬁ?ﬁ?ﬂwmﬁﬁiﬁ%®“%9ﬁﬁﬁemﬁ???%mmﬁfﬁﬁﬂmmtarboxanldo al koxy,
thiol, aIkyIsuIfonVmeﬁﬁ&m&We@ﬁ?F@ﬁéWW?W%ﬂH§??Pﬁ@@H‘f?m@b C6 organic

residue. In a furUﬁewﬁ&sp@@mm@WQ@mwsmh?@M@gewﬂ@ﬂémQSMherein R5 is selected

from hal i de, hydrox trifluoronethy am no, cyano, nitro, azide,

car boxani do, aI}co%é“j?h?ﬂ?ﬂwﬁﬂ%”ﬁWﬂVpgﬂﬁ?ﬂﬁVﬁmmﬁﬁwh further aspect, R6 is
hydrogen and wherein RSpid.s methyl, ethyl, n-propyl, i-propyl, cyclopropyl,
n-butyl, i-butyl, s-butyl, cyclobutyl, n- pentyl , |-pentyl s-pentyl,

neopentyl , CyC|OpEﬂh@ihmﬂ&ﬁ&ﬁ&&mm&x@@Mﬂ%mmﬁmﬁﬁﬂ%deQ%ﬂ%ﬁhY|bUty!, or
cycl ohexyl . In a fyidHehi@SRes! uinudRmethys i) AR0680, AR datbhietilnd,R6 i s sel ect ed

thiol, alkylsulfonyl, and an optionally substituted C1 to C6 organic residue.

15 [00170] In a further aspect, each RZis hydrogen. In a further aspect, each R? is
independently selected from halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide,
carboxamido, alkoxy, thiol, alkylsulfonyl, and an optionally substituted C1 to C6 organic
residue. In a further aspect, each R? is independently selected from halide, hydroxyl,
trifluoromethyl, amimo, cyano, nitro, azide, carboxamido, alkoxy, thiol, and alkylsulfonyl. In

20  a further aspect, at least one R? is methyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-butyl, i-
butyl, s-butyl, cyclobutyl, n-pentyl, i-pentyl, s-pentyl, neopentyl, cyclopentyl, n-hexyl, i-
hexyl, s-hexyl, dimethylbutyl, or cyclohexyl.

4. R®GROUPS

[00171] In one aspect, R? comprises hydrogen, an optionally substituted C1 to C6 alkyl, an
25  optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue. In a further aspect, R>
is hydrogen. In a further aspect, R® is an optidnally substituted C1 to C6 alky! selected from
methyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-butyl, i-butyl, s-butyl, cyclobutyl, n-pentyl,
i-pentyl, s-pentyl, neopentyl, cyclopentyl, n-hexyl, i-hexyl, s-hexyl, dimethylbutyl, and

56



20f rom hal i de, hydroxyl, trifluoronethyl, am no, cyano, nitro, azide,

car boxam do, allcoxy, thiol, alkylsulfonyl, and an optionally substituted
Cl to C6 woganimigsesi due. In a further aspect, R5 is hy@#cogseo@andowher ein
R6 is selected from halide, hydroxyl, trifluoronethyl, am no, cyano, nitro,
azi de, carboxam do, al koxy, thiol, and al kylsulfonyl. In a further aspect,
R5 i s hydrogen and wherein R6 is nethyl, ethyl, n-propyl, i-propyl,

cycl opropyl, n-butyl, 25butyl, s-butyl, cyclobutyl, n-pentyl, i-pentyl,
s-pentyl, neopentyl, cyclopentyl, n-hexyl, hexyl, s-hexyl, dinethylbutyl,
or cyclohexyl. In a further aspect, R5 and R6, together with the

i nternedi ate carbon, conprise an optionally substituted C3 to C6
cycloalkyl. In a further aspect, wherein R5 and R6, together with the

i nt ernedi ate carbon, conprise cyclopropyl, cyclobutyl, cyclopentyl, or

cycl ohexyl. 308. |le GROUPS 58 1001771 In one aspect, R7 conprises

hydr ogen, halide, hydroxyl, trifluoronethyl, am no, cyano, nitro, azide,
car boxam do, al koxdyglohdxini 10 furtha bspeyt|RSikkn brisiytly subs@ied@ph COpBhityiseistbst i tuted C to
C6 al ky| , Or an Opﬁ-oim%]adrdpyy, cﬁlb@@lcbctoﬁbhtﬁ,dyc@xyt, &hd @cl@)d@jh&ﬁllb ﬁfM—lheror R7 and RS,
together w th the jjferimBdi.gl8 &akbon, conprise an optionally substituted
C3 to C6 cycloalkyl. In a further 5 aspect, R7 is hydrogen. In a further
aspect, R7 is selected #remwmshal i de, hydroxyl, trifluoromethyl, am no,
cyano, nitro, azide, carboxam do, alkoxy, thlol aIIcyIsquonyI and an
optionally substsi tIPRBLD @ aspegs R@“@?“WHF‘@“‘P“@%P‘H@@“@ spiecled fPpyr t her aspect, R7 is
sel ect ed from hal i i&gsenhigidy, g, triffoqrqmpthyy i vebdnmitto, azidgmtremidesfano, nitro,

azi de, carboxam dopiclalkHsasoyy), mﬁhh@hwWamdmahkybemhﬁaﬁyb In a further aspect,
R7 is methyl, ethyl, n-propyl I op cycl opropyl, n- 10butyl, i-butyl,
s-butyl, cyclobuty[P‘””hIn @ﬁﬁfﬁ““ﬁhgéﬁﬁ%ﬁn‘%“b%ﬁ??ﬁemﬁ%ﬁpentyl cyclopentyl,
n- hexyl i - hexyl ,indgpeqetinstlecteddrprpialide idieryt yifluoromeshyl.anied e ypl 2zide n @ f urt her
aspect, R7 is met I"pyrquarr@.o, allRBy, GREAKASolyD 3 s 8kiorklly stbyietedds p 6€tzanicR8 conpri ses

hydr ogen, hal i de, e BX§ukher adpdcd eheh RIQO@BERY kejecta RiniW@ide, GY@&NO, Nitro, azi de,
car boxam do, al kOXtyﬂuorsnbjhﬁ) |am1noa::bakf_y lllt&!JILuieQE}%l(amldaE]koglpﬁuil Qrﬁ@licylsx}{for@u bstituted O to
15 C6 al kyl, or an, QL iQRalidhyostRstyf & etobB i by Rgyghoah kyl or R7 and RS,

t oget her with t he .ot SLRHaL6, SA1 B s SAIRL LS LHptional |y substituted
C3 to C6 cycloaqskyhtpl tHQ,Q t%l pr@wprpﬂ %mb %{%’%genﬁ In a further

aspect, R8 is seled?yédle }%ﬁﬁ mmp %g%£§droxyl trifl uoronethyl, anino,
cyano, nitro, azide, gaghxam do, al koxy, thlol, all cyl sul fonyl, and an

[00174] In one aspect, R® comprises hydrogen, halide, hydroxyl, trifluoromethyl, amino,
cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to
C6 alkyl, or an optionally substituted C3 to C6 cycloalkyl or R’ and RS, together with the

20  intermediate carbon, comprise an optionally substituted C3 to C6 cycloalkyl. In a further
aspect, R’is hydrogen. In a further aspect, R® is selected from halide, hydroxyl,
trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, and an
optionally substituted C1 to C6 organic residue. In a further aspect, R’ is selected from
halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, and

25  alkylsulfonyl. In a further aspect, R’is methyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-
butyl, i-butyl, s-butyl, cyclobutyl, n-pentyl, i-pentyl, s-pentyl, neopentyl, cyclopentyl, n-
hexyl, i-hexyl, s-hexyl, dimethylbutyl, or cyclohexyl.

7. R®GROUPS
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optionally substituted C to C6 organic residue. In a further aspect, R8 is
sel ected from 20 halide, hydroxyl, trifluoronethyl, am no, cyano, nitro,

azi de, cawbaxamidasp al koxy, thiol, and al kyl sul fonyl. | rca/Useemwhesosmspect,
R8 is methyl, ethyl, n-propyl, i-propyl, cyclopropyl, n- butyl, i-butyl,
s-butyl, cyclobutyl, n-pentyl, i-pentyl, s-pentyl, neopentyl, cyclopentyl,
nhexyl, i-hexyl, s-hexyl, dinmethylbutyl, or cyclohexyl. In a further

aspect, R8 is nethyl. [00179] In a further aspect, R8 is hydrogen and
wherein R7 is selected from halide, hydroxyl, 25trifluoronethyl, am no,
cyano, nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, and an
optionally substituted C to C6 organic residue. In a further aspect, R8 is
hydrogen and wherein R7 is selected from halide, hydroxyl, trifluoronethyl,
am no, cyano, nitro, azide, carboxam do, al koxy, thiol, and allcylsul fonyl.
In a further aspect, R8 is hydrogen and wherein R7 is nethyl, ethyl,

n- propyl, i-propyl, cyclopropyl, n-butyl, i-butyl, s-butyl, 30cycl obutyl,
n- pentyl, i-pentylpo1srpaadyd, RS BaORSHEN:, balitygd@pambophethyDachexyl , i - hexyl ,

s- hex y I, 59 di WEMH@{ Jutt%u&ldél carbokinid; Mﬁ)lﬁyﬁ)&h@ Xl)(}llsulfoxlyﬂanaputrfaﬂ& Euh;@rﬁted@Stp ect, R7 is

hydr ogen and wher edﬁ&kyR&axlaguo&@}ls@gﬁu@gic3fur&%amlqulemdﬂaxoq&mwﬂ,e trifluoromethyl,

ami no, cyano, nit rugérmegéec &)h co(i-;n Mllgsgbsntgejd E?t%(élé’cyc%luylo na fuﬁ'Jerkyl sul fonyl and
an optionally substlt% n a further aspect, R7

is hy dr ogen an d Wh epr 1s%ﬂg)g Ina ex asEect 1]§ selecteg tﬁom}h‘a 1 daqmydr dr OX
trifluoromethyl, SEW?WHWI ﬁ@“”WPaF °mﬁfpﬁ%ﬂm¥é? 8% Ondlanaﬁlkoxy, t bi ol ,
and alkylsulfonyl°WPWm§“Wﬂ%1ﬂéﬁma§ﬂ@€F“ FﬁﬁﬁgﬂﬁVdfﬁﬁﬁﬁdﬁﬂd wherein R8 is
met hyl , et hyl, n- prigpipiroxlj wiyerepetpl amieyryahopifo gpge] carvorpmigyitiphy, hidhepdy | | s- but yl
cycl obut yl, n- pentaghisuihd. gerficyed aspes, Rpiemthyt| ethyl, neronpieimtoys), vyl spent yl ,  n- hexyl ,
hexyl , s-hexyl , 1odiu@libysh, beityydyslob@, ngati@l] iphagisypbnryl, desbengl, fridpdnlior aspect, R7 and
R8, together w th khenriis8snRekRIiayGaDRRR”. conprise an optionally
substituted C3 to C6 cycloalkyl. In a further

[00176] In a further aspect, R® is hydrogen and wherein R’ is selected from halide, hydroxyl,

trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, and an
optionally substituted C1 to C6 organic residue. In a further aspect, RS is hydrogen and

15  wherein R’ is selected from halide, hydroxyl, triflncromethyl, amino, cyano, nitro, azide,
carboxamido, alkoxy, thiol, and alkylsulfonyl. In a further aspect, R® is hydrogen and
wherein R is methyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-butyl, i-butyl, s-butyl,
cyclobutyl, n-pentyl, i-pentyl, s-pentyl, neopentyl, cyclopentyl, n-hexyl, i-hexyl, s-hexyl,
dimethylbutyl, or cyclohexyl. In a further aspect, R’ is hydrogen and wherein R® is selected

20  from halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy,
thiol, alkylsulfonyl, and an optionally substituted C1 to C6 organic residue. In a further
aspect, R® is hydrogen and wherein RS is selected from halide, hydroxyl, trifluoromethyl,
amino, ¢yano, nitro, azide, carboxamido, alkoxy, thiol, and alkylsulfonyl. In a further aspect,
R’ is hydrogen and wherein R® is methyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-butyl, i-

25  butyl, s-butyl, cyclobutyl, n-pentyl, i-pentyl, s-pentyl, neopentyl, cyclopentyl, n-hexyl, i-
hexyl, s-hexyl, dimethylbutyl, or cyclohexyl. In a further aspect, R’ and R, together with the
intermediate carbon, comprise an optionally substituted C3 to C6 cycloalkyl. In a further
aspect, wherein R® and R®, together with the intermediate carbon, comprise cyclopropyl,

cyclobutyl, cyclopentyl, or cyclohexyl.

30 8. R’ GRrours
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10 aspect, R7 and R8, together with the internedi ate carbon, conprise

cycl opropyl, cyclobutyl, cyclopentyl, or cyclohexyl. 10. RO GROUPS [ 00180]
I n one asweabi1/R&soconpri ses hydrogen, an optional |y sub®cirtust@do@oss o C6
al kyl, an optionally substituted C3 to C6 cycloal kyl, or a hydrol ysabl e
residue. In a further aspect, RO 15is hydrogen. In a further aspect, RI is
an optionally substituted  to C6 al kyl selected fromnethyl, ethyl,

n- propyl, i-propyl, cyclopropyl, n-butyl, i-butyl, s-butyl, cyclobutyl,
n-pentyl, i-pentyl, s-pentyl, neopentyl, cyclopentyl, n-hexyl, i-hexyl,
s- hexyl, dinmethyl butyl, and cycl ohexyl. In a further aspect, R 9 is an
optionally substituted C3 to C6 cycl oal kyl selected from cycl opropyl,
cycl obutyl, cyclopentyl, and cyclohexyl. In a further aspect, RO is a 20

hydr ol ysabl e residue. 11. R19 GROUPS [00181] In one aspect, Rl conprises an
optionally substituted C to Cl2 organic residue selected fromal kyl, aryl,
het eroatyl, cycl oal kyl, heterocycl oal kyl, cycl oal kenyl, and

het er ocycl oal kenyl go1#7in &e fspddt, RS tpri@spRsgdn, halift] hydr&yl alivptdyDdasb,| y substi t ut ed

al kyl sel ected fragm2ametitydsoxsdlad)Ykoxy, Mol RicRRNKh, anbpifEi® P¥ineacy 6| opr opyl ,
n-butyl, i-butyl, &; Mwmogm‘l\bgau&aélwcs@dpd@mrwmms ogéa]@rwme s-pentyl,

neopent yl ! CyC| Ope err){edlatcic on,com¥ séanopuonslr;{l!)sﬁtuteﬁc oé6¥:ycoa ll me’u | but yl

cycl ohexyl, heptyl, £ IXa u@ ity ?m%ﬁdﬁmgg¥}mmm$ cyclononyl

decyl , cyclodecﬁlaSp ”h cycl ododecyl .  100182]

In a further as pec“fﬂ“"“ﬁieth)i §m“£r?y"‘6°p‘t“l°6‘ﬁ‘5’l °1”'§?"a§‘ﬁ‘b§11°’|‘ytﬂﬁ°ﬂ aaPyt &8l ected from

p hen y | and 60 n ap’h‘t"?ﬂ}ﬂ substituted C1 to C6 organic residue. In a further aspect, R’ is selected from
halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, and

alkylsulfonyl. In a further aspect, R” is methyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-
10 butyl, i-butyl, s-butyl, cyclobutyl, n-pentyl, i-pentyl, s-pentyl, neopentyl, cyclopentyl, n-
hexyl, i-hexyl, s-hexyl, dimethylbutyl, or cyclohexyl. In a further aspect, R is methyl.

9. R8Groups

[00178] In one aspect, R® comprises hydrogen, halide, hydroxyl, trifluoromethyl, amino,
cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to

15 €6 alkyl, or an optionally substituted C3 to C6 cycloalkyl or R’ and R?, together with the
intermediate carbon, comprise an optionally substituted C3 to C6 cycloalkyl. In a further
aspect, R® is hydrogen. In a further aspect, R® is selected from halide, hydroxyl,
trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, and an
optionally substituted C1 to C6 organic residue. In a further aspect, R is selected from

20 halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, and
alkylsulfonyl. In a further aspect, R%is methyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-
butyl, i-butyl, s-butyl, cyclobutyl, n-pentyl, i-pentyl, s-pentyl, neopentyl, cyclopentyl, n-
hexyl, i-hexyl, s-hexyl, dimethylbutyl, or cyclohexyl. In a further aspect, RYis methyl.

[00179] In a further aspect, Rbis hydrogen and wherein R’ is selected from halide, hydroxyl,
25  trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, and an
optionally substituted C1 to C6 organic residue. In a further aspect, R is hydrogen and
wherein R’ is selected from halide, hydroxyl, triflucromethyl, amino, cyano, nitro, azide,
carboxamido, alkoxy, thiol, and alkylsulfonyl. In a further aspect, R%is hydrogen and
wherein R is methyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-butyl, i-butyl, s-butyl,
30 cyclobutyl, n-pentyl, i-pentyl, s-pentyl, neopentyl, cyclopentyl, n-hexyl, i-hexyl, s-hexyl,
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[00183] In a further aspect, Rl is an optionally substituted heteroaryl
sel ected fromfuranyl, pyranyl, imdazolyl, thiophenyl, pyridinyl,

pyri dazi nyb,20pyrigsndi nyl , pyrazinyl, triazinyl, tetrazi rgirjusbaosaious anyl ,
benzot hi ophene, indolyl, indazolyl, quinolinyl, naphthyridinyl, 5
benzot hi azol yl , benzooxazol yl, benzoi m dazolyl, and benzotriazolyl. [00184]
In a further aspect, R is an optionally substituted cycl oal kyl sel ected
from cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycl oheptyl,

cycl ooctyl, cyclononyl, bicyclo[3.1.0]hexyl, bicyclo[4.1.0Jheptyl,

bi cycl o[ 5.1.0] octyl, bicyclo[6.1.0]nonyl, bicyclo[3.2.0]heptyl,

bi cycl o[ 4.2.0]octyl, bicyclo[5.2.0]nonyl, bicyclo[3.3.0loctyl,

10bi cycl o[ 4. 3. 0] nonyl , bicyclo[2.2. 1] heptyl, bicyclo[3.2.1l1loctyl,

bi cycl o[ 4. 2. 1] nonyl, bicyclo[ 2. 2. 2]octyl, bicyclo[3.2.21nonyl, and

bi cycl o[ 3.3.1] nonyl. [00185] In a further aspect, R is an optionally
substituted heterocycl oal kyl selected from oxirane, oxetane,

t et rahydrof uran, tebdmaiytd: eei@dbyipy E Bber 2390 & R@PgOXDAENR’ is dk@®X i I ane,

di oxet ane, di 0xol af@,naih YA Gifludehin LB Byano Ghitr®) ¥AUE BBGamidolMkbsy,ane, t hi et ane,
t et rahydr ot hi opheng; akplu@hyi, 30 Y508 FedilhbQ@PY CaRmid e RANEm. t hi 0cane,

di thiirane, dithi eqtsp%mns}garggg'amﬁmsas ibdo ) B0 R Aok BRANG, i € T OCENE,

oxathiir ane, oxat h) e%ac'gneo nitro, az?dt I;:‘larboxamldo alkox )éu ¥ and&( lsulfonqxlatézlxjtberpsaqe oxat hi ocane,
azi ai di ne, azetidine, Pyrr eri d ’ ne, :
di azi ri di ne, d|aze%ﬁ&ﬁﬁgnm?WF8558PF§i%@1““? é?&?fﬁgmmﬁﬁg?@bane di azocane,
hexahydropyrlnldln@Wl%?Wé%?ﬁﬁh@””%kﬁ?*Pﬁﬂﬂﬁ?wmﬂf&fﬁﬁ?dfﬁ%‘ oxazol i di ne,
nor phol i ne, oxazepateshogkdvdaneor cyddeHi aziubrapaa af K tegotstvitime,
t hi azol i di ne, t hi onengaedabmeomptishingotieng mbstitutglfd]to Cérydpalot dmértef 00186] I n a
further aspect, 10Rl aspeQ, RO R @opedtkrlwith i iR Gk diate i@ CcoByie loatkdee pyibbuge] ect ed from
cycl obut enyl , cycl gpgatenytishe@ycl opent adi enyl, cycl ohexenyl,
cycl ohexadi enyl , cycloheptenyl, cycl ohept adi enyl, cycl ooct enyl ,
cycl ooct adi enyl , cycl an®veews , and cycl ononadi enyl . 25[00187] In a further
aspect, Rl is optlonall subsgltuted het er ocycl oal kenyl conprising a nono-,
di- or t||-unsatur%T§ngﬁ§Vﬁ Brriss HEteEr s Rt oy F“%%?%%de from oxi r ane,
oxet ane, tetrahydr Bfufambsioged %ta??yﬁwﬂmwygﬁe resiecpaiider sgideane, di oxirane,
di oxet ane, di ox#l aimydrosdi b frter asveth Bjsapaivaly sehitgkdd amfedotstickdiame, t hi et ane,
t et r ahydr ot hi ophenesthylt c@plmatagytlieors? bibibpropp y-buahi-buthlfvieh evdlebutylintpingc ane,
dithiir ane, di t hi eEp&ﬂE&ped)il,ﬁldﬁfbeﬂJl,m@,ent}d h-bekyil, aiael, s-Hehiylf d’ﬂi-leﬂmlﬁt&lelpd

cyclohexyl. In a further aspect, R’ is an optionally substituted C3 to C6 cycloalkyl selected

from cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl. In a further aspect, Rlisa
20  hydrolysable residue.

11. R groups

{00181} In one aspect, R' comprises an optionally substituted C1 to C12 organic residue
selected from alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and
heterocycloalkenyl. In a further aspect, R isan optionally substituted alkyl selected from

25  methyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-butyl, i-butyl, s-butyl, cyclobutyl, n-pentyl,
i-pentyl, s-pentyl, neopentyl, cyclopentyl, n-hexyl, i-hexyl, s-hexyl, dimethylbutyl,
cyclohexyl, heptyl, cycloheptyl, octyl, cyclooctyl, nonyl, cyclononyl, decyl, cyclodecyl,
undecyl, cycloundecyl, dodecyl, or cyclododecyl.

[00182] In a further aspect, R' is an optionally substituted aryl selected from phenyl and
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61 dithiocane, oxathiirane, oxathietane, oxathiol ane, oxathi ane,
oxat hi epane, oxathi ocane, aziridine, azetidine, pyrrolidone, piperidine,
azepane, woaonmaiesdi aziri di ne, di azetidine, imdazolidi reT/ysepenaune,

di azepane, di azocane, hexahydropyri m di ne, triazinane, oxaziridine,
oxazetidi ne, oxazolidine, norpholine, oxazepane, oxazocane, thiaziridine,
5t hi azeti di ne, thiazolidine, thionorpholine, thiazepane, and thi azocane.
[00188] In a further aspect, Rl is phenylethynyl, indolyl, quinolinyl,
napht hyl , phenyl cycl opropyl, or fluorophenyl. 12. RH GROUPS [00189] In one
aspect, R' independently conprises hydrogen, halide, hydroxyl,

10trifl uoronethyl, am no, cyano, nitro, azide, carboxam do, al koxy, thiol,
al I kyl sul fonyl, or an optionally substituted C to C6 organic residue, for

exanple, methyl, ethyl, n-propyl, propyl, cyclopropyl, n-butyl, i-butyl,
s-butyl, cyclobutyl, n-pentyl, i-pentyl, s-pentyl, neopentyl, cyclopentyl,
n- hexyl, i-hexyl, s-hexyl, dinmethylbutyl, or cyclohexyl. In various

aspects, from1l toaBi. groups are present in a disclosed conpound. For
example, 1, 2, 3, 4, 15 5, or 6 R11 groups can be present. In a further
aspect, no nore t Mt pulRe srdh-HydisgetP St errlEntsafEevpr esent. In a
further aspect, onvynpndaz@R] hiogepdsyidnteritagny prigdinbentwl g f urt her aspect,
no R11 groups are peaagontofnaly beniklighhEREIJASazoly [1@QTIOprhthyridiohe aspect, R12 is
a coval ent bond,s avefzthiskoB1, God@dzdy, bepzoin@izol® %@ Baplo@szoyret hyl , et hyl, 20et henyl
ethynyl, n-propyl, or i-propyl, or a d to C3 cycloal kyl, for exanple,

cycl opropyl, i m dal#®iemnafrthgapicigi o ammenalgpbsifutedeyeialiof felggd o8, | n a furt her
aspect, R12 has a stoposh amiobityl, syslopertyk dydhexg)feyctoheind, cycl ARy UGROMRS [00191] In one
aspect, Ar is an ofidopnakhday, biskibistatkmt BgidB34 obayl GhOcirogan ¢ resi due sel ected
25from aryl and hetgipabihuy, vlcfio@..fisdi drelosASREE bicyadd 3 0isy,phenyl , i ndol yl ,

qui nolinyl, napft hydco«Q6ndu BRHGRNEHRYA, bicyclo[3.2.1]octyl, bicyclo[4.2.1]nonyl,

bicyclo[2.2.2]octyl, bicyclo[3.2.2]nonyl, and bicyclo[3.3.1]nonyl.

[00185] In a further aspect, R is an optionally substituted heterocycloalkyl selected from
oxirane, oxetane, tetrahydrofuran, tetrahydro-2H-pyran, oxepane, oxocane, dioxirane,
dioxetane, dioxolane, dioxane, dioxepane, dioxocane, thiirane, thietane, tetrahydrothiophene,
15  tetrahydro-2H-thiopyran, thiepane, thiocane, dithiirane, dithietane, dithiolane, dithiane,
dithiepane, dithiocane, oxathiirane, oxathietane, oxathiolane, oxathiane, oxathiepane,
oxathiocane, aziridine, azetidine, pyrrolidone, piperidine, azepane, azocane, diaziridine,
diazetidine, imidazolidine, piperazine, diazepane, diazocane, hexahydropyrimidine,
triazinane, oxaziridine, oxazetidine, oxazolidine, morpholine, oxazepane, oxazocane,

20  thiaziridine, thiazetidine, thiazolidine, thiomorpholine, thiazepane, and thiazocane.

[00186] In a further aspect, R"is optionally substituted cycloalkenyl selected from
cyclobutenyl, cyclopentenyl, cyclopentadienyl, cyclohexenyl, cyclohexadienyl,
cycloheptenyl, cycloheptadienyl, cyclooctenyl, cyclooctadienyl, cyclononenyl, and

cyclononadienyl.

25  [00187] In a further aspect, R'° is optionally substituted heterocycloalkenyl comprising a
mono-, di- or tri-unsaturated analog of a heterocycloalkyl selected from oxirane, oxetane,
tetrahydrofuran, tetrahydro-2H-pyran, oxepane, oxocane, dioxirane, dioxetane, dioxolane,
dioxane, dioxepane, dioxocane, thiirane, thietane, tetrahydrothiophene, tetrahydro-2H-
thiopyran, thiepane, thiocane, dithiirane, dithietane, dithiolane, dithiane, dithiepane,
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62 15. Y GROUPS [001921 In one aspect, each of Y1, Y2, Y3, Y4, and Y5

i ndependently conprises N or CRl1l. In various aspects, 1, 2, 3, 4, or 5Y
groups cawmokei1iMiidsn a further aspect, no nore than two ®CTNB01¥A430¥3, Y4,
and Y5 are N. In a further aspect, only one of Y1, Y2, Y3, Y4, and Y5 is N
In 5 a further aspect, each of Y1, Y2, Y3, Y4, and Y5 independently
conprises CGR'. In a further aspect, each of Y1, Y2, Y3, Y4, and Y5

i ndependently conprises C-Rl1 and wherein no nore than two R11 non-hydrogen
substituents are present. In a further aspect, each of Y1, Y2, Y3, Y4, and
Y5 i ndependently conprises C-Rl1 and wherein only one Rl1 non-hydrogen
substituent is present. 1016. EXEMPLARY COMPOUNDS [ 001931 In various
aspects, a conpound can be present as: 63 17. INH BITION ACTIVITY [00194]
I n one aspect, the conpound inhibits PLD activity; that is, a conpound can
inhibit PLDlL activity and/or PLD2 activity. In a further aspect, the
conpound inhibits PLDl response in Calu-1 cells. In a further aspect, the
conmpound i nhi bits dRhiddze, RPN SMiclaR, olGiokizK28idg btk oahbds, | N a further
aspect, the conpoubgiide MR, bySotbokk, Miedahn® 2z BPhablzodiR SRS Luiazelidhed fUrt her aspect,

the conpound i nhi bifi5ouhif, Wb hQaiddd2 il @SP RS RBropydzilfine GXAFR] €, the conpound can
have a PLD1 | C50 okmm§§sr% d<¥9 : Pt than.about 5 p, M of

| h b 1 e, oxa e e, oxazo mg' 91 hneanz En ox%z% ane, ﬂ? l‘l h b 100
ess than about tﬂlaze ine t?.\azqgane lemo ahn aze] ane and thlazocan e S s than about
nM or of Iess than abou fUY 1% exanpl es, the compound can have

a PLD2 1 C50 of | es[@OliShﬁ' Qfm‘@lggs%t, R]-OQS p&n}JMthynyl, indolyl, quinolinyl, naphthyl,

phenylcyclopropyl, or fluorophenyl.

12. R" groups

{00189] In one aspect, R'! independently comprises hydrogen, halide, hydroxyl,

10 trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an
optionally substituted C1 to C6 organic residue, for example, methyl, ethyl, n-propyl, i-
propyl, cyclopropyl, n-butyl, i-butyl, s-butyl, cyclobutyl, n-pentyl, i-pentyl, s-pentyl,
neopentyl, cyclopentyl, n-hexyl, i-hexyl, s-hexyl, dimethylbutyl, or cyclohexyl. In varions
aspects, from 1 to 5 R" groups are present in a disclosed compound. For example, 1,2, 3, 4,

15 5,0r6R" groups can be present. In a further aspect, no more than two R11 non-hydrogen
substituents are present. In a further aspect, only one R'' substituents is present. In a further

aspect, no R'" groups are present.
13. R2Grours

[00190] In one aspect, R™ is a covalent bond, a C1 to C3 alkyl, for example, methyl, ethyl,
20  ethenyl, ethynyl, n-propyl, or i-propyl, or a C1 to C3 cycloalkyl, for example, cyclopropyl,
imidazole, 1,3-dioxolane, or 1,3,5-triazine. In a further aspect, R'? has a structure:

\‘Q/*
S * *

or —

14. AR GROUPS

[00191] In one aspect, Ar is an optionally substituted C4 to C10 organic residue selected
25  from aryl and heteroaryl. In a further aspect, Ar is phenyl, indolyl, quinolinyl, naphthyl, or
fluorophenyl.
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150f less than about 5 ji,M of |ess than about 11.1M of |ess than about
500 nM of less than 64 about 100 nM or of |ess than about 50 nM [00195]
In a furtwenroaspessp, the conpound can have a PLD1l | C50 etCThusgsionmzas about
10 uM of less than about 1 1.1M of |ess than about 500 nM of |ess than
about 100 nM of |ess than about 60 nM or of |ess than about 20 nM In a
further aspect, the conmpound can have a 5 PLD2 | C50 of | ess than about 10

| uM of less than about 1 uM of |ess than about 500 nM of |ess than about
100 nM of |ess than about 60 nM or of |ess than about 20 nM [00196] In
one aspect, a conpound has a structure represented by a fornmula: wherein
Rl is an optionally substituted C3 to C9 organic residue selected from
aryl, 10heteroaryl, cycloal kyl, heterocycl oal kyl, cycl oal kenyl, and

het er ocycl oal kenyl ; wherein R3 conprises hydrogen, an optionally
substituted C to C6 alkyl, an optionally substituted C3 to C6 cycl oal kyl,
or a hydrol ysabl e residue; wherein each of R7 and R8 i ndependently

conpri ses hydrogen, hadveewshydroxyl, trifluoronethyl, am no, cyano, nitro,
azi de, carboxam do, al koxy, thiol, al | cyl sul fonyl, an optionally
substituted O to 0BY2hiRybpectatch A GpEivo ral igierengryy pomprise B S 15 to 06

cycl oal kyl ; wher ei InvaR9s srendr3 369 5 Hydroegeny- Tzafutipdsice nakoeyhangvpySt i t uted G to
C6 al kyl, an opti onallvy ySupStuk N.Ub fathdBpettOniksBe £ Y OF 0l kapd Y isor ma hydr ol ysabl e
resi due; wherei s Rlmd sped L0dal €NE, YDaad nd@enbehay tapdedcal kydnmor a C to C3
cycloal kyl; and Whgf.&idth ¥, ¥ S, @Nun@PlbiPARbil YGOSR didhingiGh fhord 0 CLO oOr gani c
residue Sel ected ftgagmoﬁ"r%llhy@r&gnsag&ugl[sggﬂfrgeat’ Ing'ﬂtqler\é?e% egc!ag}’Yt tP£Y3COWDOUnd

i nhibits PLDL respons&.s. havj n 1 GH0 of 1ess than aapout 10 uM 20[00197]
In a further aspep\%1 sy pﬁpéquampﬂséss a sdtrtﬂetlzntouyroée Feprésented by a forml a:

RO R7T RB 0O substltuent is prescnt

10 16. EXEMPLARY COMPOUNDS

[00193] In various aspects, a compound can be present as:

g/\m\'/‘ % K I /: N/Yr\n/f
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65 wherein RL is an optionally substituted C3 to CO organic residue

selected fromaryl, heteroaryl, cycloal kyl, heterocycl oal kyl, cycl oal kenyl ,

and het erwoyoligahdsenyl ; wherein R3 conprises hydrogen, a&oTastéionadoly

substituted C to C6 alkyl, an optionally substituted C3 to C6 cycl oal kyl,

or a hydrol ysabl e resi due; wherein each of | e and Rg independently

conpri ses 5hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,

nitro, azide, carboxam do, al koxy, thiol, alicylsulfonyl, an optionally

substituted C to C6 alkyl, or an optionally substituted C3 to C6

cycl oal kyl ; wherein RO conprises hydrogen, an optionally substituted d to

C6 al kyl, an optionally substituted C3 to C6 cycloal kyl, or a hydrol ysabl e

resi due; wherein R12 is a covalent bond, a 0 to C3 allcyl, or a d to C3

cycloallcyl; and wherein Ar is an optionally 10 substituted C4 to Cl10

organi c residue selected fromaryl and heteroaryl, and wherein the conpound

inhibits PLD2 response, having an I C50 of |ess than about 10 riM 18.

ENANTI OVER- DEPENDENT DI FFERENESAL PLD INI-,tI -.m ON [00 @hn one aspect, the
St n"b s P Q'ﬁ nore potently

R-enanti oner of a dj

than the correspo énantl o otr exam‘w ; a particul ar R-enanti oner
of a 15 disclosed c oun n have, an L E) forPLD1 @and/ or PLD2 of |ess
t han about 10 | uM | ess trhan about 5 04 of ss th&n about 11.1M of

| ess than about 500 nM of |ess’than about 100 nM or of l'ess than about 50
nM while the correspondj [‘en ntio t he di clggé% conmpound has an

| C50 of >10 pM [ ]Vﬂ furgjl e’“r“(ge, HNQ /S(Sﬂ@nantl omer of a

di scl osed conpound ‘T=:nhi bid s PLD i vity 20 e pothr;t |y than the
correspondi ng R-ena ormlt\s: For @ Oékﬁ a par@cul® S-enantioner of a

di scl osed conpound can have an.|C50 for PLDL anol/ or PLD2 of | ess than about
10 of Il ess than about 5 JA f Iess t about of | ess than about
500 nM of less th m | eds bout 50 nM while the
correspondi ng R-en | omer of t d| | osed' rrpound has an | C50 of >1004.
25[00200] In a furtk@r aspect, t@e c&ﬁ@ound €Xhiit's a PLD1: PLD2 i nhi bition
ratio of at |east about 2:1, of at |east about 3:1, of at |east about 5:1,

of at |east about 10: 1, of | east a ‘ g 20: 1, of b4 ast about 50:1, or
of at | east about T~ f Uk the ect, e~ggmpound exhibits a
PLD2: PLD1 i nhi bi ti ati‘o of & easf about of at |least about 3:1, of

at | east about 5:1, east outoJk;LO 1, o -at y st about 20:1, of at
| east about 50:1, @f%gééleast Q

5
17. INHIBITION ACTIVITY

[00194] In one aspect, the compound inhibits PLD activity; that is, a compound can inhibit
PLD1 activity and/or PLD2 activity. In a further aspect, the compound inhibits PLD1
response in Calu-1 cells. In a further aspect, the compound inhibits PLD2 response in

10  HEK293gfpPLD2 cells. In a further aspect, the compound inhibits iz vizro PLD1 response.

- In a further aspect, the compound inhibits ir vitro PLD2 response. For example, the
compound can have a PLD1 ICsq of less than about 10 uM, of less than about 5 pM, of less
than about 1 pM, of less than about 500 nM, of less than about 100 nM, or of less than about
50 nM. As further examples, the compound can have a PLD2 ICs of less than about 10 pM,

15  of less than about 5 pM, of less than about 1 uM, of less than about 500 nM, of less than
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66 about 75:1. [00201] In one aspect, a conpound has a structure
represented by a fornmula: wherein RL is an optionally substituted C3 to C9
or gani ¢ rweiduais@bected fromaryl, 5 heteroaryl, cycl o&Chyis2010/043045
het er ocycl oal kyl, cycloallcenyl, and heterocycl oal kenyl; wherein R3
conprises hydrogen, an optionally substituted O to C6 alkyl, an optionally
substituted C3 to C6 cycloallcyl, or a hydrol ysable residue; wherein each
of R7 and R8 independently conprises hydrogen, halide, hydroxyl,
trifluoronethyl, am no, cyano, nitro, azide, carboxam do, al koxy, thiol
al kyl sul fonyl, an optionally substituted d to C6 alkyl, or an optionally
substituted C3 10 to C6 cycl oal kyl; wherein RO conprises hydrogen, an
optionally substituted C to C6 alkyl, an optionally substituted C3 to C6
cycloallcyl, or a hydrol ysabl e residue; wherein R12 is a coval ent bond, a
G to C3 alkyl, or a G to C3 cycloallcyl; wherein Ar is an optionally
substituted C4 to Cl10 organic residue selected fromaryl and heteroaryl,
and wherei n the conpawrsk @xkisbistigugo@l D1: PLD2 i nhibition ratio of at |east
about 2:1, of at |east about 3:1, 15of at |east about 5:1, of at |east
about 10:1, of at P@HERe aeepect2Fcompougsfoan e 4 PERYSEs oflpsiflpr 2bFO M. or of at | east
about 75:1. [ 0020241 anagbodt UM, bress baspecto nMaf IsORpPowNd fvag leathat r uct ur e
represe nt ed by af e@crumb'lﬂ\@ or o3 than A8t 2DNRI 122 fiYfther aspect, the compound can have a

5  PLD2 ICsp of less than about 10 uM, of less than about 1 uM, of less than about 500 nM, of

less than about 100 nM, of less than about 60 nM, or of less than about 20 nM.
[00196] In one aspect, a compound has a structure represented by a formula:

R9
U

o} N/\;<N\“/R1\2Ar
RO-N R’ R¢ O

R1

H

wherein R! is an optionally substituted C3 to C9 organic residue selected from aryl,

10 heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl; wherein R?
comprises hydrogen, an optionally substituted C1 to C6 alkyl, an optionally substituted C3 to
C6 cycloalkyl, or a hydrolysable residue; wherein each of R7 and R® independently comprises
hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy,
thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or an optionally substituted C3

15  to C6 cycloalkyl; wherein R’ comprises hydrogen, an optionally substituted C1 to C6 alkyl,
an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein RZisa
covalent bond, a C1 to C3 alkyl, or a C1 to C3 cycloalkyl; and wherein Ar is an optionally
substituted C4 to C10 organic residue selected from aryl and heteroaryl, and wherein the

compound inhibits PLD1 response, having an ICsg of less than about 10 uM.
20  [00197] In a further aspect, a compound has a structure represented by a formula:

R®
[

0 N/\\(N\H/RLZN
R3-N R R8 O

R1
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R7 RB 0 wherein RI is an optionally substituted C3 to C9 organic residue
selected fromaryl, 20heteroaryl, cycloal kyl, heterocycl oal kyl,

cycl oal | cwoybi1/amsohet er ocycl oal kenyl ; wherei n R3 conpr psgasbyidnespeh, an
optionally substituted C to C6 alkyl, an optionally substituted C3 to C6
cycl oal kyl, or a hydrol ysable residue; wherein each of R7 and R8

i ndependently conprises 67 hydrogen, halide, hydroxyl, trifluoronethyl,

am no, cyano, nitro, azide, carboxam do, al koxy, thiol, allcylsulfonyl, an
optionally substituted C to C6 alkyl, or an optionally substituted C3 to
CO cycloal l cyl; wherein RO conprises hydrogen, an optionally substituted C
to C6 al kyl, an optionally substituted C3 to C6 cycloallcyl, or a
hydr ol ysabl e resi due; wherein R12 is a 5 covalent bond, a d to C3 al kyl,

or a d to C3 cycloalkyl; wherein Ar is an optionally substituted ¢4 to C10
organi c residue selected fromaryl and heteroaryl, and wherein the conpound
exhibits a PLD2: PLD1 inhibition ratio of at |east about 2:1, of at |east
about 3:1, of at | easir aboponaly shsimed c3dtco bipastisabaoud rdlivil, of at | east about
20: 1, of at |east lﬁtg&!p'l’t cyﬁsgllql met&br:ycl&ﬁcyl a;CIOJH\Q@ISJnd @Q&Sﬂoaﬂ&@l \Jhereu;l-lg[ 00203] In a
further aspect, a GEEROWAHNASiRnPLitded B S @mﬁ%@ﬁy@ﬂmmd@mf or mul a:

wherein Ris an Opé6 gl!ylloy h%&il(ﬁ}%agﬂk s'f(llg V%eremeac;lq”R and endenﬁycoraSI due sel ect ed
fromaryl, heteroahr hal)é rYgra é{mr&me yg: eroc cl oa *0al kenyl, and

het er ocycl oal kenyl ™ &5™°N r%méﬂ carboxan“‘i’a‘”ﬁ’ally
substituted d to aﬁ? Wlméﬁmﬁﬁﬁi%ﬁ%V?V ﬂ%@??f%?@ﬁ“@@“?8315 C6
cycl oal kyl, or a h§graiyeapinan P espiesbiosihurspaly shenst © Rrldnd RS
|ndependently conp@P@@@WWV@W@@@%C&%@WbH@aWﬁVﬁ@b%y@@M@m##%uoronethyI am no,
cyano, nitro, azi depegandyoraeh dol, or adlltcdxyloakilhndehereinal ikag bsarhly onyl , an
optionally subswitw&ﬁmﬁcmnQOﬁﬁnaﬁkwhmd&mmanwn@&&@mahhymsmbstituted G to
C6 cycl oal kyl ; whesglohd BRiPOBPELEL FaviYH QI8 hatBouQPiM. ONal | y substituted C
to C6 al kyl, an optionally substituted C3 to CO cycloallcyl, or a
hydr ol ysabl e resi due; 1sherempr-REReirar@0acorwienty bond, a C to C3 al kyl,

or a d to C3 cycloalk wherein Ar is an optionally substltuted 4 to CJO
organi c residue séﬂﬁ%{éﬂ“PWGHF&?VW”%%%P*@W@Fﬁﬁ@VPmm%ﬁB “{ffer® n t he conpound
exhi bits a PLD1: PLP2xy ek fhdrerteirepdineSapaptiomep fforgpmifleggafculn Frepgrtionrofla - of at | east
about 3:1, of ats |&estdc@pouicanbavdan iCofor D1 h@aBD2 dbouin atb@10kM, @f at | east about
20: 1, of at | east @abauivedOivlor1e®han@fout Bfiv, b@Sin B8IABHaM, 6Desdlthan ;51[ 00204] In a
further aspect, a GARPQURL RSB0 St FHCEUSEpdhERE ESRALEMAL N84 f Or mul a:

compound has an ICsy of >10 uM.

[00199] In a further aspect, the S-enantiomer of a disclosed compound inhibits PLD activity

20  more potently than the corresponding R-enantiomer. For example, a particular S-enantiomer
of a disclosed compound can have an ICsy for PLD1 and/or PLD2 of less than about 10 uM,
of less than about 5 pM, of less than about 1 uM, of less than about 500 nM, of less than
about 100 nM, or of less than about 50 nM, while the corresponding R-enantiomer of the
disclosed compound has an ICsy of >10 uM.

25  [00200] In a further aspect, the compound exhibits a PLD1:PLD2 inhibition ratio of at least
about 2:1, of at least about 3:1, of at least about 5:1, of at least about 10:1, of at least about
20:1, of at least about 50:1, or of at least about 75:1. In a further aspect, the compound
exhibits a PLD2:PLD] inhibition ratio of at least about 2:1, of at least about 3:1, of at least
about 5:1, of at least about 10:1, of at least about 20:1, of at least about 50:1, or of at least
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68 wherein RL is an optionally substituted C3 to C9 organic residue
selected fromaryl, heteroaryl, cycloal kyl, heterocycl oal kyl,

cycl oal | cwoybi1/amsohet er ocycl oal kenyl ; wherei n R3 conpr psgasbyidnespeh, an
optionally substituted C to C6 alkyl, an optionally substituted C3 to 5 C6
cycloallcyl, or a hydrol ysabl e residue; wherein each of R7 and 128

i ndependently conprises hydrogen, halide, hydroxyl, trifluoronethyl, am no,
cyano, nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, an
optionally substituted C to C6 alkyl, or an optionally substituted C3 to
C6 cycl oal kyl ; wherein R9 conprises hydrogen, an optionally substituted C
to C6 al kyl, an optionally substituted C3 to C6 cycloal kyl, or a
hydr ol ysabl e resi due; wherein R12 is a 10 covalent bond, a C to C3 al kyl,
or a d to C3 cycloalkyl; wherein Ar is an optionally substituted ¢4 to C10
organi c residue selected fromaryl and heteroaryl, and wherein the conpound
exhibits a PLD2: PLD1 inhibition ratio of at |east about 2:1, of at |east
about 3:1, of at I|sastiabout 5:1, of at |east about 10:1, of at |east about
20:1, of at |east about 50:1, or of at |east about 75:1. 15 [00205] Wil e

t he di scl osed conmp@BRLSE ore zpctls eomprng s el seraened bxt formea: of bot h t he
Renantiomer and the S-enantionmer, it can be desired to provide the mxture
of enantioners of a disclosed conpgund enﬁ ched in the nore potent
conpound. Such can be desired in_onder)tg, 7foF exanpl e, increase the
concentration of an active (or ndfe tlve) enantiomer or in order to
decrease the concentration of a |ess®ctive (or inactive) enantiomer. Such
can inprove 20 potency of a pharmaceutical aration. Such also can

i ni mi ze undeS|red“??ﬂ%“@??@@?@wﬁPt%%ﬁ%pfﬁmﬁﬁfg§?mﬂ8Fﬁv enanti omer and not
present (or |ess prEeahtyouih ropilol ey smeriert " t i onal |y,

sel ection of a par®epret e samiopdnprtittd !  @elol popiprallysyiget® g PLD1 over
PLD2 or PLD2 over ®@lcigalkyl]QOoa6ebdimids; whirn eyelef RouR' asmpeatisomrasedi scl osed
conpound can be prioudgaigaidd, Bdeylfuifaanmety, kg e ghno2Brojanie Rrienand ilener of t he
conpound. For exanpbiQiylsafotdl, £ 63916 elibGOra0d DChikg A un BBonfll @Mtdads | N an

enant i omeri c exfesscdfcodh ekt r*tdahes BV, HbRME tstidiale: 60941 9r eat er than
70% gr eater than azguf/gnallgguﬁ%eQES tE a?cﬂ:lo @ralggrﬁ}@atolgll;mdtmh\ﬁﬁaelw/ga ar eater than

90% greater than Qve& ar &at.ef .ul mgh 8%k gr.eater. than 99% of the
R- enanti oner of atlme]:’ 491‘1&81 LR one 3&2 oo the R Opméau ioner is

substantially freée mﬁgm”mmmﬁﬁﬂmweﬁﬁ%e"R' forns of the
conpounds can be p CPIH\?T“‘H"éIEIb“?ﬁb%‘tPé?ﬁ“F"B‘Pﬂ“g“’f"Faélé"‘“fhf"ﬁm Yo g of t he
conpounds. S5TABEE afat eppprtphriBEToR: PORf ARESPONSE °CURVES  Cel | ul ar
CRCsExogenous CRCsat gt phqut 75:1

[00202] In a further aspect, a compound has a structure represented by a formula:

a.mc res8 selecte

R®
l

(o] N/\_(N\H’R?Ar
R3\N R7 R8 O

R1

wherein R! is an optionally substituted C3 to C9 organic residue selected from aryl,
20  heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl; wherein R
comprises hydrogen, an optionally substituted C1 to C6 alkyl, an optionally substituted C3 to

C6 cycloalkyl, or a hydrolysable residue; wherein each of R’ and R® independently comprises
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25

hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy,
thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or an optionally substituted C3
to C6 cycloalkyl; wherein R’ comprises hydrogen, an optionally substituted C1 to C6 alkyl,
an optionally substituted C3 to C6 eycloalkyl, or a hydrolysable residue; wherein R'? is a
covalent bond, a C1 to C3 alkyl, or a C1 to C3 cycloalkyl; wherein Ar is an optionally
substituted C4 to C10 organic residue selected from aryl and heteroaryl, and wherein the
compound exhibits a PLD2:PLD] inhibition ratio of at least about 2:1, of at least about 3:1,
of at least about 5:1, of at least about 10:1, of at least about 20:1, of at least about 50:1, or of
at least about 75:1.

[00203] In a further aspect, a compound has a structure represented by a formula:

R®
1

(o] N/\\(N\H/RLZAr
R3-N R7 R® O

‘Rt

El

wherein R' is an optionally substituted C3 to C9 organic residue selected from aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl; wherein R®
compﬁses hydrogen, an optionally substituted C1 to C6 alkyl, an optionally substituted C3 to
C6 cycloalkyl, or a hydrolysable residue; wherein each of R’ and R® independently comprises
hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy,
thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or an optionally substituted C3
to C6 cycloalkyl; wherein R’ comprises hydrogen, an optionally substituted C1 to C6 alkyl,
an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein R' is a
covalent bond, a C1 to C3 alkyl, or a C1 to C3 cycloalkyl; wherein Ar is an optionally
substituted C4 to C10 organic residue selected from aryl and heteroaryl, and wherein the
compound exhibits a PLD1:PLD2 inhibition ratio of at least about 2:1, of at least about 3:1,
of at least about 5:1, of at least about 10:1, of at least about 20:1, of at least about 50:1, or of
at least about 75:1.

[00204] In a further aspect, a compound has a structure represented by a formula:
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[ 00207] I n one aspect, the invention relates to nmethods of making conpounds
useful as isoformselective Phospholipase D inhibitors, which can be useful
in the trwatnantii@vsor der associated with PLD activity. pPChaScawpaonsls of
this invention can be prepared by enploying reactions as shown in the

di scl osed schenes, in addition to other standard 5mani pul ati ons that are
known in the literature, exenplified in the experinental sections or clear
to one skilled in the art. For clarity, exanples having a fewer substituent
can be shown where nmultiple substituents are allowed under the definitions
di scl osed herein. [00208] An exenplary synthetic route is shown in Schene 1
bel ow. SCHEME 1 [ 00209] Cenerally, the nmethod can conprise one or both
of two chemical transformations. The first transformation involves a
reacti on between an am ne functionality and a carbonyl functionality in a
reductive am nation reaction. The product of this reaction can, thus, be an
am ne, which can be isolated or carried into another chem cal
transformation in unisolated 15 form In ene aspect, G can be a protecting
group, which can be renmpved subseq@eptytg™ R& reaction as well as before,
or concurrently with, further re@qggg;JR[@ 10] Both the starting am no
conpound and the carbonyl conpound‘tan be prepared or obtained
comercially. A stereocenter is present in the ami no conpound. A particul ar
st eroi soner can beweabi Bishagiodisibiigen: ®@atatii @aueadecidalien sam No conpound by,
for exanple, 20chi fe@baryb§RAfiA bRl SyclikeI DGl RLARGENLEL® are present in
the product of the,feacliQ..Aidal ddith 8o SLEeLH SRR WmRkdd§ product can be

obt ai ned by, for, e L6 . chiral separation of as Lxture of
st er eoi Somers. 5 a%ac%}gallgl, or z?hy(!mlysa le res%pe, wherein eacEI of% (ﬁ{ Lu%&egdgiltl)pcmggnés

hydrogen, halide, hydroxyl, triftuoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy,
thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or an optionally substituted C3
to C6 cycloalkyl; wherein R’ comprises hydrogen, an optionally substituted C1 to C6 alkyl,
an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein RZisa

10 covalent bond, a C1 to C3 alkyl, or a C1 to C3 cycloaltkyl; wherein Ar is an optionally
substituted C4 to C10 organic residue selected from aryl and heteroaryl, and wherein the
compound exhibits a PLD2:PLD] inhibition ratio of at least about 2:1, of at least about 3:1,
of at least about 5:1, of at least about 10:1, of at least about 20:1, of at least about 50:1, or of
at least about 75:1.

15  [00205] While the disclosed compounds can be provided as a mixture of both the R-
enantiomer and the S-enantiomer, it can be desired to provide the mixture of enantiomers of a
disclosed compound enriched in the more potent compound. Such can be desired in order to,
for example, increase the concentration of an active (or more active) enantiomer or in order to
decrease the concentration of a less active (or inactive) enantiomer. Such can improve

20 potency of a pharmaceutical preparation. Such also can minimize undesired side-effects
present in a less active enantiomer and not present (or less present) in a more active
enantiomer. Additionally, selection of a particular enantiomer can facilitate targeting PLD1

over PLD2 or PLD2 over PLD1.

[00206] Thus, in various aspects, a disclosed compound can be provided in a form enriched
25  in R-enantiomer of the compound. For example, a disclosed compound can be provided in an

enantiomeric excess of greater than 50%, greater than 60%, greater than 70%, greater than

75%, greater than 80%, greater than 85%, greater than 90%, greater than 95%, greater than
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[ 00211] The second transformation i nvolves a reaction between the
deprotected am ne functionality and an activated carboxyl functionality,

yi el di ng wo 2anvodes8025[ 00212] Thus, in one aspect, the i mecentscan/onmdiat es to
a nmethod for preparing a conpound 73 conprising the steps of providing a
conpound having a structure: wherein Rl is an optionally substituted C3 to
C9 organic residue selected fromaryl, heteroaryl, cycloal kyl,

het er ocycl oal | cyl, cycl oal kenyl, and heterocycl oal kenyl; wherein R2 5
conprises three substituents independently sel ected from hydrogen, halide,
hydroxyl, trifluoromethyl, am no, cyano, nitro, azide, carboxam do, al koxy,
thiol, alkylsulfonyl, and an optionally substituted C to C6 organic

resi due; wherein R3 conprises hydrogen, an optionally substituted C to C6
al kyl, an optionally substituted C3 to C6 cycloal kyl, or a hydrol ysabl e
resi due; and wherein R4 conprises eight substituents independently sel ected
10 from hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano, nitro,
azi de, carboxam dogsual deaeian 9§oAtit 6d R-endiokoyt bge bofn@ty| 1n craBgberaaropt i onal |y
substituted O to LBuREGBhaGialy @S iEhIR: S ARG @3 ChdROnW-tiinsarueonpound having a
structure: wher ei 3, 8a6R. Rt ARch:mBstL AGQRRHEN YRRl | Ses hydrogen,
hal i de, hydroxyl, 15 trifluoronethyl, am no, cyano, nitro, azide,

car boxam do, al koxy, thiol, alkylsulfonyl, an optionally substituted C to
C6 al kyl, or an optionally substituted C3 to C6 cycloallcyl or R7 and RS,

t oget her with tHe intermdeii BPEGREHORH ONESHTION BE 8 CHYSi onal | y substitut ed
C3 to C6 cycloallcyl, wherein RO conprises hydrogen,—an optionally
substituted G to C6 al kyl, an optional | ycludnEREst ut ed* @3 BRE6 cycl oal kyl
or a hydrol ysabl e residue, and wherein Gisa2a 20 protectin roup. [00213]
In a further aspect, providing is chir%@*keg@?ation. Vﬁ‘a]gﬂgther aspect,

the method further gconprises,ihe step ofy redsti gfiihi t isa clffpound having a
structure: 74
i NN/GF 17-fold
vt

POQ (g 1200 70

NGF “")féiw ”‘JT 16 150
NJS oL g, 320 4000

Q o
5
3 H 8 fold
&
o ff O

P23 ! (‘3 g Dkf 21 2.5 PLD2

ggw

P1G
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WO 2011/ 011680PCT/ US2010/ 043045 XRI 0, wherein R conprises an optionally

substituted d to Cl2 organic residue selected fromal kyl, aryl,

het er oar yWWo 20yiadioabkyl , het er ocycl oal kyl, cycl oal kenyl , PamaS2010/043045

het er ocycl oal kenyl, and wherein X is a leaving group. In a further aspect,

Gis tert-butyl oxycarbonyl. 5[00214] An alternative synthetic route is

shown in Schene 2 bel ow. SCHEME 2 [ 00215] Cenerally, the nmethod can

conprise one or both of two chem cal transformations. The first

transformation involves a reaction between an am ne functionality and an

10el ectrophilic al kyl functionality in a nucleophilic substitution

reaction. The product of this reaction can, thus, be an am ne, which can be

isolated or carried into another chemcal transformation in unisolated

form In one aspect, G can be a protecting group, which can be renoved

subsequent to this reaction as well as before, or concurrently wth,

further reaction. [00216] Both the starting am no conpound and the

el ectrophilic al kyl conmpound can-ke 15 prepared or obtained commercially. A

stereocenter is present |q%£pew&§?no conpound. A particul ar steroisoner can

be obtai ned during Yfepar ation,of the alfi no'®onpound by, for exanple,

chiral separation. One or eﬁétereocenters are present in the product of

the reaction. A particular s roi somer of the product can be obtained by,

for exanpl e, chiralcrgeparati hﬁ?ﬁja racemc nlxture of stereoisoners.

20[ 00217] The secanehmicr and 0N i neePvesssa rageti oo betsween t he

deprot ected ami ne Pigfétionglity and an activated carboxyl functionality,

yi el ding an ani de. [00218] Thu in a further aspect, the nethod conprises

the steps of providing a ngﬁ d“haV|n9 a strugiyre:
oo

PLD2 >20,000 500

27-fold

Q N/\/w
H& 0* 2 12,000 450 >20,000 5,050
5 £ £ ’ PLD2 ? ’
sk ilie:

NFT

N,
H :I H
3 W\o(oj@
POL ° 25 115 100 725

P2E . 200 700 5130 6750
Q o&
<0)
P22 4 ° 820 26 32fold g0, g3
0 PLD2
HOJ'\FK:
o e A
P1D ° 3700 220 1Kol

! 0 PLD2
Q v
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75 wherein Rl is an optionally substituted C3 to C9 organic residue
selected fromaryl, heteroaryl, cycloal kyl, heterocycl oal kyl, cycl oal kenyl ,
and het erwoyoligahdsenyl ; wherein R2 conprises three subsPCTsRe1n/043045
i ndependently sel ected from hydrogen, halide, hydroxyl, 5trifluoromnethyl,
am no, cyano, nitro, azide, carboxam do, al koxy, thiol, allcylsulfonyl, and
an optionally substituted C to CO organic residue; wherein 123 conpri ses
hydrogen, an optionally substituted d to CO alkyl, an optionally
substituted C3 to C6 cycloal kyl, or a hydrol ysabl e residue; and wherein R4
conprises eight substituents independently selected from hydrogen, halide,
hydr oxyl, trifluoronethyl, am no, cyano, nitro, azide, carboxam do,
10al koxy, thiol, alkylsulfonyl, and an optionally substituted CI| to C6
organi c residue, and reacting with a conpound having a structure: R6 R6 RO
Xl ?1, G wherein each of R5 and R6 i ndependently conprises hydrogen, halide,
hydr oxyl, trifluoronmethyl, am no, cyano, nitro, azide, carboxam do, al koxy,
thiol, allcylsulfonyl, an 15o0pt] |1y substituted d to C6 al kyl, or an
optlonally substltuted C3 &mg cIoaIIcyI or R5 and R6, together with the
i nt er medi at e car borf*@conpri an. optiondl | y*ubstituted C3 to C6
cycloal l cyl; wherein each &? R/7and R8 i ndependently conprises hydrogen,
hal i de, hydroxyl trifluoronethyl am no, cyano, nitro, azide, carboxam do,
al koxy, thiol, alkylsulfon ptionally subs{gguted C to C6 al kyl, or
an optional ly substREuted QEFB cyck-8al kyt orp 20 and R8, together
with the internediate carb nprise an optionally substituted C3 to CO
cycl oal kyl ; wherein RO conprlses drogen, an optionally substituted d to
CO al kyl, an optionally s%§§¢+ﬂ» d C3 to C6 cycloal kyl, or a hydrolysable
e

resi due, wherein Grs a p cting group, amdowherein X is a |eaving group.
1002191 In a further aspec providing is chiral separation. 76

H
(=] N
N’\r \g'
NGQ “bo o 3,000 >20,000

o N,\,’»‘YQ@
NFW “fag ° ss00 20 o4 1000 4s0
rotogF
o

@O”Y@r@ 10

P2C 20,000 3,175 .00 >20,000 >20,000
A fold?
Q
2 N/Ymﬁ(@/@
NGH " ° 250 210 1200 2,240
HOJ\FK:

Sty

P2B 1,700 2,800 5,150 9,440

C. METHODS OF MAKING THE COMPOUNDS
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[00220] In a further aspect, the nethod further conprises the step of
reacting wth a conpound having a structure: XR10, wherein Rl conprises
an opti onablgiisubsvi tuted C to Cl2 organi c residue sel ecras2dmwomodnl kyl
aryl, heteroaryl, cycloallcyl, heterocycl oal kyl, cycl oal kenyl, and

het er ocycl oal | cenyl, and wherein X is a |leaving group. In a further aspect,
Gis tert-butyloxycarbonyl. [00221) In a further aspect, the nethod
conprises the steps of providing a conpound having a structure: 10[00222]
wherein RI is an optionally substituted C3 to C9 organic residue sel ected
fromaryl, heteroaryl, cycloal kyl, heterocycloal kyl, cycl oal kenyl, and

het erocycl oal | cenyl ; wherein R2 conprises three substituents independently
sel ected from hydrogen, halide, hydroxyl, trifluoromethyl, am no, cyano,
nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, and an optionally
substituted C to C6 organic residue; wherein R3 conprises hydrogen, an
150ptionally substituted d to C6 al kyl, an optionally substituted C3 to C6
cycl oal kyl, or a hydepinys atighe hesiodtia:s o whietse akidRdmepaapkdses el ght
substituents i ndepenaaaldlvyrisphiRet RehibtDimhwcE Qg R me Rahddgmeanydr oxyl ,
trifluoromethyl, afQqwi¥@Quiy Ml ofhoun@ét @EnakAlPR%aHAp, al koxy, t hi o

al | cylsul fonyl, - andyaa, apit.anal.h 1xm§u&490§etdgcke%£s%d&orl ol T GANI € T €SI due;

wher ei n each of R5 and R6 en, hali de,
hy d r Oxy | 1 tr i fl USO 'S malprlgg honsl that are gnmpn n tgegl Sratury exemppipg 1{1 the experantaésec ons O’r bOX am d 0,

al koxy, thiol, al KJFEUPPEIYF 5By SRR “UBSPIPIPEE o b al Kyl , or
an optional |y substeattiEyues eFﬁ”éBW%VEV831EVWS $rlosbeind R6, t oget her with
the internediate ¢ ri.se ti onal substituted C3 to C6

cycl oal kyl ; mherelﬁ{gggﬁmmgg% m““ﬁgTasfn g%%ﬁlently conpri ses hydrogen,
hal i de, hydroxyl, trifluoronethyl, agim@mCyano, nitro, azide, carboxam do,
al koxy, thiol, alkylsulfonyl, an optionally substituted d to

¢ 5 .
Q R4\/\|~rH &R © 9 A~ ﬁg XJ\R o R~ ﬁg R
Ry s NG o XN
RN — RyN %R —_ RrN_):\L) NGRS
10 Ry Ry Rz/ R, Rz/ R,

[00209] Generally, the method can comprise one or both of two chemical transformations.
The first transformation involves a reaction between an amine functionality and a carbonyl
functionality in a reductive amination reaction. The product of this reaction can, thus, be an
amine, which can be isolated or carried into another chemical transformation in unisolated
15 form. In one aspect, G can be a protecting group, which can be removed subsequent to this

reaction as well as before, or concurrently with, further reaction.

[00210] Both the starting amino compound and the carbonyl compound can be prepared or
obtained commercially. A stereocenter is present in the amino compound. A particular
steroisomer can be obtained during preparation of the amino compound by, for example,
20  chiral separation. One or more stereocenters are present in the product of the reaction. A
particular steroisomer of the product can be obtained by, for example, chiral separation of a

racemic mixture of stereoisomers.

[00211] The second transformation involves a reaction between the deprotected amine

functionality and an activated carboxyl functionality, yielding an amide.

25  [00212] Thus, in one aspect, the invention relates to a method for preparing a compound

73



77 CO alkyl, or an optionally substituted C3 to CO cycloallcyl or R7 and
R8, together with the internedi ate carbon, conprise an optionally
substi t utwo 2C8/t1068€6 cycl oal | cyl ; wherein RO conprises REUNSEN/0430A5
optionally substituted C to C6 alkyl, an optionally substituted C3 to CO
cycl oal kyl, or a hydrol ysable residue; and wherein Gis a protecting group,
and reacting 5 with a conpound having a structure: XR o, wherein R
conprises an optionally substituted G to Cl2 organic residue selected from
al kyl, aryl, heteroaryl, cycloal kyl, heterocycl oal kyl, cycl oal kenyl, and
het erocycl oal kenyl, and wherein X is a |eaving group. 10[00223] In a
further aspect, providing is reacting a conpound having a structure:
wherein RL is an optionally substituted C3 to C9 organic residue sel ected
fromaryl, heteroaryl, cycloal kyl, heterocycloal kyl, cycl oal kenyl, and
het er ocycl oal kenyl ; wherein R2 conprises three substituents independently
sel ected from hydrogen, halide, hydroxyl, 15trifluoronethyl, am no, cyano,
nitro, aside, carbepamk 6Giepsalpkany s cobddin®ayingadudcytesul f onyl, and an optionally
substituted C to CO organic residue; wherein R3 conprises hydrogen, an
optionally substituted C to C6 aIkyIQRgn,thionally substituted C3 to C6
cycl oal kyl, or a hydrol ysabl e resi duefjand wherein R4 conprises eight
substituents i ndependently sel ect ed®T} m hydr ogen, halide, hydroxyl,
trifluoromethyl, amino, cyano, nitr& aZide, carboxanido, 20al koxy, thiol,
al kyl sul fonyl , andhan optional | ,su%stituted.G t o CO organi c residue, and
wWith a co mpoun d h a\‘wveircll,?q{ 1aan o tl?,nﬁ}lé f“ usFt%ted 3 to C9 organic residue selected from aryl, i
heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl; wherein R
5  comprises three substituents independently selected from hydrogen, halide, hydroxyl,
trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, and an
optionally substituted C1 to C6 organic residue; wherein R® comprises hydrogen, an
optionally substituted C1 to C6 alkyl, an optionally substituted C3 to C6 cycloalkyl, or a
hydrolysable residue; and wherein R* comprises eight substituents independently selected
10 from hydrogen, halide, hydroxyl, triftuoromethyl, amino, cyano, nitro, azide, carboxamido,
alkoxy, thiol, alkylsulfonyl, and an optionally substituted C1 to C6 organic residue, and

reacting with a compound having a structure:

wherein each of R’ and R® independently comprises hydrogen, halide, hydroxyl,

15  trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an
optionally substituted C1 to C6 alkyl, or an optionally substituted C3 to C6 cycloalkyl or R’
and R®, together with the intermediate carbon, comprise an optionally substituted C3 to C6
cycloalkyl; wherein R’ comprises hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue, and wherein G is a

20  protecting group.

[00213] In a further aspect, providing is chiral separation. In a further aspect, the method

further comprises the step of reacting with a compound having a structure:
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78 wherein each of R7 and R8 i ndependently conprises hydrogen, halide,

hydr oxyl, trifluoronmethyl, am no, cyano, nitro, azide, carboxam do, al koxy,
thiol, alwgl2suldiossgl , an optionally substituted d to Cecalusgéio/oasv4mn
optionally substituted C3 to C6 cycloallcyl or R7 and R8, together with the
i nterrnedi ate carbon, conprise an optionally substituted C3 to C6 5
cycl oal kyl ; wherein R9 conprises hydrogen, an optionally substituted d to
C6 al kyl, an optionally substituted C3 to C6 cycloal kyl, or a hydrol ysable
residue, and wherein Gis a protecting group. [00224] In a further aspect,
providing is reacting a conmpound having a structure: 10 wherein RL is an
optionally substituted C3 to C9 organic residue selected fromaryl,

het eromyl, cycl oal kyl, heterocycloallcyl, cycloal kenyl, and

het er ocycl oal kenyl ; wherein R2 conprises three substituents independently
sel ected from hydrogen, halide, hydroxyl, trifluoromethyl, am no, cyano,
nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, and an optionally
substituted C to C6 organic residue; ﬁgzrein R3 conprises hydrogen, an 15
optionally substituted d to C6 al kyl x _optionally substituted C3 to CO
cycl oal kyl, or a hydrol ysabl e residue; and wherein R4 conprises eight
substi t uent s i ndepergert bypiseh @adhaduiimearhydr egensgsiddaldtdesm hydr oxyl ,
trifluoronmethyl, amyNey, r)banGyclodikhilbQacycRdiyidGeioalkal, BONKABIGAKen@l KOXyY, thiol,

al kyl sul fonyl, andan@mmgpissgaaélglgxupsybﬁrth&tasy&tezﬂstgbu?& £Rn@r gani ¢ residue, with
a conpound haV|ng a structure: wherein each of e and R6 i ndependent |y
conpri ses hydr ogenjoozig ki adl@nativivyahetoopt is shdwh inbdhai@z @Rt hyl , am no, cyano, nitro,
azi de, carboxam do, allcoxy, thiol, alkylsulfonyl, an optionally
substituted d to C6 alkyl, or an opt’f#l2 y substituted C3 to CO
cycloallcyl or RS and R6, together with the internediate carbon, conprise
an optionally substltyted Gg;to CO 79 o o

~ X Rq Re Ro
S & o 0 \/\ Sk( - X Ry 0 R‘\/\N&NTR,O
R3‘N/ Ry~N RT Rs RrN)f:LL/‘ R} R O
% R, / = Rz/ “ e
1

[00215] Generally, the method can comprise one or both of two chemical transformations.
The first transformation involves a reaction between an amine functionality and an

10 electrophilic alky! functionality in a nucleophilic substitution reaction. The product of this
reaction can, thus, be an amine, which can be isolated or carried into another chemical
transformation in unisolated form. In one aspect, G can be a protecting group, which can be

removed subsequent to this reaction as well as before, or concurrently with, further reaction.

[00216] Both the starting amino compound and the electrophilic alkyl compound can be
15 prepared or obtained commercially. A stereocenter is present in the amino compound. A
particular steroisomer can be obtained during preparation of the amino compound by, for
example, chiral separation. One or more stereocenters are present in the product of the
reaction. A particular steroisomer of the product can be obtained by, for example, chiral

separation of a racemic mixture of stercoisomers.

20 [00217] The second transformation involves a reaction between the deprotected amine

functionality and an activated carboxyl functionality, yielding an amide.

[00218] Thus, in a further aspect, the method comprises the steps of providing a compound

having a structure:
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cycl oal kyl; wherein each of R7 and R8 independently conprises hydrogen,
hal i de, hydroxyl, trifluoronethyl, am no, cyano, nitro, azide, carboxam do,
al koxy, twopabi/mahdseyl sul fonyl, an optionally substitut es#CTUSL@o0E30a$ kyl , or
an optionally substituted C3 to C6 cycloal kyl or R7 and R8, together with
the internedi ate carbon, conprise an optionally substituted C3 to C6 5
cycl oal kyl ; wherein R9 conprises hydrogen, an optionally substituted d to
C6 al kyl, an optionally substituted C3 to C6 cycloal kyl, or a hydrol ysable
residue, wherein Gis a protecting group, and wherein X is a |leaving group.
In a further aspect, the nmethod further conprises the step of chiral
separation. In a further aspect, Gis tert-butyl oxycarbonyl. [ 00225]
It is understood that the disclosed nethods can be used in connection with
the 10 di scl osed conpounds, conpositions, kits, and uses. D. PHARMACEUTI CAL
COVPOSI TI ONS [ 00226] I n one aspect, the invention relates to pharmaceuti cal
conpositions conprising the disclosed conpounds. That is, a pharnaceuti cal
conposi tion can be provided conprisingm therapeutically effective anount
of at |east one disclosed conpound or “INeast one product of 15 a

di scl osed nethod and a phar naceuti c%I™ cceptable carrier. [00227] In
certain aspects, the disclosed pharntaceuti cal conpositions conprise the

di scl osed conpounds (including pharmaceutically acceptable derivatives
(e.qg., salt(s)) thurenk)sazpgtony sibgimied/ e ©CH epagigipsigpspelected Fsteat maceut i cal |y
accept abl e carri erhetergant] cyclgstliherverklbayl, cobdien!. pdherapbdeeririgtedi ent s or

adj uvants. The conpogidt herdstvmehdgaatlhrosed oubtred elidk.awrook al , recta

topi cal, and 20spaﬁﬁﬂﬁ&mahmﬁd@ﬁ&udhﬁgﬁﬁakﬁﬂmaﬁaau&mmmmbﬁaﬁwﬁcuIar, and

i ntravenous) adm Nigdhdipdis@ikd ciad dodQugRsidid}eheBPS tomprdds hydblkSanl OUt € 1N any given
case will depend oggt,&nﬁsu@mbgwé%l DO hra ARGBRE Wb ank, saveri ty of the
condi tions for whi I%Idrolysabgrem e, Any ﬁmer%xﬁg o%grlseg Qéht sl\b§t mgigllnﬁlegenﬁg{?el&l[e§t ered. The

phar maceut i cal N conveni ent BRI ERE! n unit dosage
form and prep aredng %dmfnﬂia ‘ﬂ’y“?h RS l?yﬁx G e Nt he 4 rt of pharmacy.

251002281 The di’% @8¥éﬂ’@Sﬁﬂ%hﬁﬂ¥mﬁﬂﬁmb%“ﬁﬂﬂfﬁf%”@?@H“B?MBraI par ent er al
(e.g., intranmuscul Eine Ve e FygaEE™ | nt r avenous, | CV, |ntracistemm
injection or infusion, subcutaneous ipjection, or |nplant), by inhal ation
spray, nasal, vaginal, rectal, sublimgpat, or topical routes of

adm ni stration and can be fornul at edx %ae or together, in suitable dosage
unit fornul ati ons contai ni ng conventldhét non-t oxi ¢ pharmaceutically
acceptable carriers, 80 adjuvants and vehicles appropriate for each route
of adﬁiniStratiOn.mﬁ&naﬂdhﬁh@ﬂhﬁ&&&ﬂ@wﬁﬁﬁﬁ&ﬁ@ﬂh@ﬂ{mm&mﬂTb|OOded ani mal s
such as mce, ratSyimbheHfSminCddhnd, L;&;m&l%e&ﬂmdd%ﬁﬁﬂu@aﬁqssmfoﬁwakeys etc., the
conpounds of the i nYERL L.QR.RER & &ﬁgltaa mnﬂfl}c;{;bstm@cgu&é (ERAS-Rs The term

C O npos I t I O n as u S glgt togglxer w1t£|the u%erme(pa € cari OIle cdom1t2>r1(s)e al?Or]])tcl:O(l'?a s%a%n%teQCﬂg&d u Ct C O npr I S I n g

speci fied
P cycloalkyl; wherein each of R’ and R® independently comprises hydrogen, halide, hydroxyl,

trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an
optionally substituted C1 to C6 alkyl, or an optionally substituted C3 to C6 cycloalkyl or R’
20  and R, together with the intermediate carbon, comprise an optionally substituted C3 to C6
cycloalkyl; wherein R® comprises hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue, wherein G is a

protecting group, and wherein X is a leaving group.

[00219] In a further aspect, providing is chiral separation.
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5 ingredients in predeterm ned anounts or proportions, as well as any
product which results, directly or indirectly, fromconbination of the
speci fi edwongriedi@nt s i n the specified anounts. This teroTius201eloagdoudn to
pharmaceutical conpositions is intended to enconpass a product conpri sing
one or nore active ingredients, and an optional carrier conprising inert
ingredients, as well as any product which results, directly or indirectly,
from conbi nati on, 10 conpl exation or aggregation of any two or nore of the
ingredients, or fromdissociation of one or nore of the ingredients, or
fromother types of reactions or interactions of one or nore of the
ingredients. In general, pharmaceutical conpositions are prepared by
uniformy and intinmately bringing the active ingredient into association
with a liquid carrier or a finely divided solid carrier or both, and then,
if necessary, shaping the product into the desired 15 fornulation. In the
phar maceuti cal conposition the active object conpound is included in an
anmount sufficient [boczops O6HIE @pctthie melesiume chmefsds @cter tfpeme te process or
condition of di seas®sunddekoittuRgl y, the pharmaceutical conpositions
enconpass any conposition made by adm xi ng a conpound of the present

i nvention and a pharmaceutically accepfable carrier. [00229] As used
herein, the term "pharmaceutically ackepbable salts” refers to salts
prepared 20 from pharmaceutically acceptabl e non-toxi c bases or acids. Wen
a di scl osed conpourekiirs’ camiisehiarpptiopatiysubgipred @ SSdivekrmvgrsidradettceem be conveni ently
prepared from pharamaesutctcal, tyyo-Rge c@ptyahlg, cRdkedylOxd leeraB@isyyl | ncl udi ng

i norgani ¢ bases ang:@&GaNi Qe BRSRS In . BRkef aSrect] € IskeM-R 15y EBRISUCh | NOr gani ¢ bases
i ncl ude al um num amoni um cal cium copper (-ic and -ous), ferric,
ferrous, |ithium pRRAINesitapsrerelngeiregerrifes theateraefdroddgesporopditdg si um  sodi um
zinc and the |ike saktrg. 25 Particularly preferred are the ammoni um

cal cium magnesium potassium and sodiumsalts. Salts derived from
pharmaceutical |y acceptabl e organic qgn;@ggmc bases include salts of
prinary, secondary, and tertiary amon sw/%i well as cyclic am nes and
substituted am nes such as naturagl UL Rl Ng and synt hesi zed substituted
am nes. Ot her pharmaceutically acc | e"0rgani c non-toxic bases from

whi ch salts can be formed include ion exchange 30resins such as, for

ex arrpl e, ar gl ni f3€, [OOQﬁ]t \ﬁi'erglﬁf{' is %Btioﬁﬁy%stlm@m |C5] acheshLe ‘selected from aryl,
di benz y l'eth y | enedi hatgl%anpdyclog&(y? Lettlﬁl 1 %fcloag(en I agc;hi]¥<lc5%mﬂ{llgle\£hgm |

2-di met hyl am noet hano edi e,
N- et hy| nmor ph0| i ne, corﬁ_ﬂseit}ﬁee Isug'sntuents mc{a-lpendentl selelctéd from hyX‘(gennhalge gygloxglm ne, hi st | dl ne,

hydr abani ne, |sopﬁﬂbVWﬁWyﬁﬂm‘T@”?ﬁﬁm&ﬁ@?ﬁVP Lﬁﬂﬁwgﬁ@““ﬁ%%%ﬁﬁllne
pi per azi ne, pi per i WioRE, SOFH A G eePeRTipre i b CRPIE e P nes, t heobr oni ne,
triethylam ne, trimetayshoairieh@ o 6 plkvpmopsigrely rrpsiated B e St Highi'ae and t he |i ke.

hydrolysable residue; wherein R* comprises eight substituents independently selected from
hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy,
thiol, alkylsulfonyl, and an optionally substituted C1 to C6 organic residue; wherein each of
R’ and R® independently comprises hydrogen, halide, hydroxyl, trifluoromethyl, amino,

20 cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to
C6 alkyl, or an optionally substituted C3 to C6 cycloalkyl or R’ and R®, together with the
intenmediate carbon, comprise an optionally substituted C3 to C6 cycloalkyl; wherein each of
R’ and R® independently comprises hydrogen, halide, hydroxyl, trifluoromethyl, amino,
cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to
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5[ 00230] As used herein, the term"pharmaceutically acceptable non-toxic
aci ds", includes inorganic acids, organic acids, and salts prepared

t her ef r omvof2ori1/ax@npl e, acetic, benzenesul fonic, benzoi ecTaseuooszus f oni c,
citric, ethanesulfonic, fumaric, gluconic, glutamc, hydrobromc,
hydrochloric, isethionic, lactic, nmaleic, malic, mandelic, nethanesulfonic,
mucic, nitric, panoic, pantothenic, phosphoric, succinic, sulfuric,
tartaric, 10 p-toluenesulfonic acid and the like. Preferred are citric,
hydr obrom ¢, hydrochloric, maleic, phosphoric, sulfuric, and tartaric
acids. [00231] In practice, the conpounds of the invention, or

phar maceutical |y acceptabl e derivatives thereof, of this invention can be
conbined as the active ingredient in intimte adm xture with a
pharmaceutical carrier according to conventional pharnmaceutical 15
conpoundi ng techni ques. The carrier can take a wide variety of forns
dependi ng on the form of preparation desired for adm nistration, e.g., oral
or parenteral (i ncdeut,gGn dptvhdiBWRRABHI) C6 Hakkiy! ofRN@d IPhasrmert | cal

conposi tions can bR S@Hh 8chp@San ARk QbsEutdidh & 86 SdbhityRlen k°0r or al

admi ni stration su CJam,ﬁls%s @oge'aqll EonalC AERERL 81 (D6 aileR B i1y 8RGRLARE @1 Ning a

pre determ ned amo U& ycpalkyl Or, aehycg ngalnlyrgmdllenag{ v%géme(ﬂs a pro!e:cltlﬁgtg Vand rgaggg conpos itions

can be presented as ranu solution, as a
S 1th 01 havm druc
suspension in an agué u% quird, 'as a non- aqueous I|qU|d as an
oi | -in-water enulsion or as a water-ingoil liquid enmulsion. In addition to
the comon dosage forns set out abovexﬂthe conpounds of the invention,
and/ or pharmaceutically acceptable salt(S) thereof, can also be

adm ni stered by CO«Q&&;@M @Qns@s%l, SRS8y MBARS iAW Qgrmdglhde wRhyrdevi ces. The

such net hods 25|nc1 ax K; rlnglng i'nto associ ati on the active
ingredient with theé %3??|%% ?ﬁéf Pconstitutes one or nore necessary
in gr edients. In 109 e[ﬂﬁiﬁﬁin a m&hggsp&%@%istréam ccﬁlEcﬁnd Darvﬁgl%&ﬂe: by uni form y an d
intimately adm xing the active ingredient wwth liquid carriers or finely
di vided solid carriers or both. The protuct, can then be conveniently shaped
into the desired presentation. 30 [00 dq]NThus t he pharnaceuti cal
conpositions of this invention can ™% (jue a 82 pharmaceutically
acceptable carrier and a conpound orfa pharmaceutically acceptable salt of
t he conpounds of the invention. The conpounds of the invention, or
phar maceuti cal | y a@@@b¥éﬁﬁ@mgﬁﬁﬁngﬁ?fggﬁymﬁﬁﬁméﬁgﬁ“HEW?ncIuded in
phar maceut i cal conseraot peeiobihsroegetstifeiotiont W eprcrieest “IsgP B ot her
t herapeuti cal | y actimnries tresngheiymielgdependenty sclected from hydrogen, halide, hydroxyl,
15  trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, and an
optionally substituted C1 to C6 organic residue; wherein R? comprises hydrogen, an
optionally substituted C1 to C6 alkyl, an optionally substituted C3 to C6 cycloalkyl, or a
hydrolysable residue; and wherein R* comprises eight substituents independently selected
from hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido,
20  alkoxy, thiol, alkylsulfonyl, and an optionally substituted C1 to C6 organic residue, and with
a compound having a structure:

0 R,
| N
R':/ Rs

G

>
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5[ 00233] The pharmaceutical carrier enployed can be, for exanple, a solid,
| iquid, or gas. Exanples of solid carriers include | actose, terra al ba,
sucrose, welii/gedsati n, agar, pectin, acacia, magnesi umpPsTaBL@EDA430ahd
stearic acid. Exanples of liquid carriers are sugar syrup, peanut oil,
olive oil, and water. Exanples of gaseous carriers include carbon dioxide
and nitrogen. 10[00234] In preparing the conpositions for oral dosage form
any conveni ent pharnmaceutical nedia can be enployed. For exanple, water,
glycols, oils, alcohols, flavoring agents, preservatives, coloring agents
and the like can be used to formoral liquid preparations such as
suspensions, elixirs and solutions; while carriers such as starches,
sugars, mcrocrystalline cellulose, diluents, granulating agents,

| ubricants, binders, disintegrating agents, and the |ike 15can be used to
formoral solid preparations such as powders, capsules and tablets. Because
of their ease of adm nistration, tablets and capsules are the preferred
oral dosage units wkesadhy rRS6d R ddphenymoeu iyead, ag iyireyrls ar e enpl oyed.
Optional ly, tabl etgmuGanenifnidhe tiolyideShaRahas, tkoaihle amsudiy, A0Nagqueous

techni ques. [ 002354 @il cGARLRE BalGriobREuaRRPaSi s tyoRn@brt hi s invention
can be prepar ed by %Qto%%m ée%dte%dla% arﬂgplogﬁn&gnop&pasl)ls tezlldétcyﬂ6t h one or nore

accessory |ngred|en lvants. . Compressed - ) n be prepared by
conpr essi ng, in a H {(yagllwreij nﬁ) %yd %ﬁg'pg I?y q;t;ufacnll? la in afree-flow ng

ve
form such as pomdeﬁ"mﬁar“y Praw s °ycﬁlf)afk|”l ‘haahl”‘?“’ti i 'eS‘d“ gmdw eﬁem% Vi nder, ubricant,
inert diluent, surF¥t@EeEetive or dlsperS|ng agent Nblded tablets can be
made by nDIdlng in Jachine, .a m & of 1 he powdered conpound
noi stened with an ﬂéﬂf#a%%?ﬁﬁ L%Ddg d%ﬁf Fﬁﬁ%%%TgP ar maceut i ca
conpositions suitable for parenteral adq1nh§trat|on can be prepared as
sol utions or suspensions of the active conpounds in water. A suitable
surfactant can be included such as, Rfr anpl e, hydroxypropyl cel | ul ose.
Di spersions can al so be prepared inré?yceroL, | i qui d pol yet hyl ene gl ycol s,
and m xtures-thereof in oils. Further, a preservative can 83 be included
to prevent the thet vhemieR tsal ortgrativstbhiitund C31tp C8 preyais epirriseieried froff.00237] Phar naceut i cal
conposi tions sui t akken, grloaiknjrestabike, cupekeaiynod eteydileni Hecimkfueous sol uti ons
or dispersions. Fulhhies iekdstndhRdmmn0aickd A sydeanhalde nidaxyf he form of sterile
powders for the extRIRRLANSRSuDhiEDAlRkbRiO biksSHGH, EhiBifohl, & innj ect abl e
sol utions or dispefgi9 sﬁbstldte@cﬁéémémsﬂ%e w}IeJ;sﬁRsfcanﬁ@iswd,@ge@&t abl e form nust be

[83:12: :Tlageﬁ‘?ldcgll’lsgcobeuogall s?bétﬁuéexg t¥C6fa1%le” CL %liys&glﬁxdc%}{orck@’%ﬁ?}h mlag Iyon-srhgf
manuf acture and st Orage: tHug: wmmmfcm%b?z%;h“gwﬁnﬁﬂmkn%“brved agai nst the
cont ani nati ng actl%"ﬁ‘h@f"geﬁf‘%‘?"d‘é‘?" PRty @B Er PRUEHG fungi . The
carrier can be a sﬂPVéﬁ@a%%“@WEﬁ%?§FﬂﬁWﬁﬁﬁFﬂﬁi%ﬁﬁﬁﬁFﬁﬂﬁbmmFor exanpl e,

wat er, et hanol, potoyryhndfagnegstuctut ycer ol , propyl ene

Rs Re Ro
X/g(N \G
R Re
20 LT
wherein each of R’ and R® independently comprises hydrogen, halide, hydroxyl,
trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an
optionally substituted C1 to C6 alkyl, or an optionally substituted C3 to C6 cycloalkyl or R’

and RS, together with the infermediate carbon, comprise an optionally substituted C3 to C6
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10gl ycol and liquid polyethylene glycol), vegetable oils, and suitable

m xtures thereof. [00238] Pharnaceutical conpositions can be in a form

sui t abl e Wwonotigpieal use such as, for exanple, an aeroseCT/usc@any3oads nt ment ,
| oti on, dusting powder, nouth washes, gargles, and the like. Further, the
conpositions can be in a formsuitable for use in transdernmal devices.
These formul ati ons can be prepared, utilizing a conpound of the invention,
or 15 pharnmaceutically acceptable salts thereof, via conventional
processi ng nmethods. As an exanple, a creamor ointnent is prepared by

m xi ng hydrophilic material and water, together with about 5 wt% to about
10 wt % of the conpound, to produce a cream or ointnent having a desired
consi stency. 1002391 Pharnaceuti cal conpositions of this invention can be
inaformsuitable for rectal 20 adm nistration wherein the carrier is a
solid. It is preferable that the mxture fornms unit dose suppositories.
Suitable carriers include cocoa butter and other materials conmmonly used in
the art. The suppoSddips; ivesn @eant 1) ed Rorapenite inpdyes iyosereididoyydbivk st adm xi ng t he
conposi tion with thmosQhfeneckyd, rifkilpehals, ek &jl, adolfgnad by chilling and
shapi ng in moul ds. {0824k & (EE ok, br@fbpdoRtsheindl @rrIBALIeRad carrier
ingredients, the pPaBNBGEUL &Rhemae cmomlnglgelmpaaﬁnaq}%mep@,do @bove can

|!"IC| Ude as appr Opr c?]%r?{vherem%co nsI;:TsI?lydroge ano nal(l)ys%stltute ltocgzglkylI ngredl ents such as
diluents, buffers den ace-active agents,

orin
t hi ckeners, Iubr|&ﬁﬂﬁpme%g%?%aI*V%g°?W@WW%““%E 0% dants) and t he
like. Furthernore, W%W%@?“%ﬂfﬂﬁﬁh%@“@ﬁﬁgﬂﬁ]PHFPﬁﬁﬁﬁ‘V8“W%ﬁﬂgr t he
fornul ation isot ommepﬂwﬂeehtept"ﬁé'mbfpém‘ﬂi bp fuptyesrion® eivdedopetrPi ent . Conposi tions
containing a conpoqgg o) Bhgdhgﬁppglqp " nd@o dncmmggpnﬂgceutlcally
accept able salts t[ﬁ 1fun erstoo e 1sc%se me oescan euae 1 arr i qui d
concentrate forth ?ﬂ@?ﬁ?TmT%°TT%WT?@%?%ﬁﬁt of the dlsclosed condi tions, an
appropriate dosageDMQM&M:M&kloggﬂg&glly be about 0.01 to 500 ng per kg
pati ent body wei ght per d can be 5 admnistered in single or
mul tiple doses. Prﬁhﬁ[ﬁ&k%mmMR&mﬁ@&agﬁmHﬁﬁ&&mmh&bmh@mﬂhﬂﬂ&m@.l to about 250
ng/ kg per day; nmor guRefBh e @ PRbHacklica colafbsi@R QM prd A0 HHPhdeGa per day. A
sui tabl e dosage | et\l{e@al)eutggipeftpogve%%g&f atgasgn:le chQaseZéonﬁméthQ:astﬁJproﬁlﬁ)Aﬁ about 0.05 to

100 rrg/ kg per d SClOs€ O armaceulcag acc bglarger day Wt hl n thl S r ange the
dosage can be Oa% (91 8 ghsﬁ %’ > 0of to 50 ng/ kg per day. For ora

adm ni stration, t h[@ozﬁpﬂp&a‘ﬂ azpecem{sd@i)sedp&m&@leaad&hpymuprrs ovpreed dikcidsed he 10f or m of
t abl ets cont al nl ngcox;llpogldst(lgzlu;u% Qnrggelltllail}ggc@% defvatl'temg @a@t(rs); tyeﬁod apgr edl ent

parthUl arly 1.0, 215cv1 etien a:li ace%tg gé 1§Q eraél’ot;‘logi ohlra'xg el.%coo 250, 300,
400, 500, 600, 750" 6”6}9‘ R L OO0 Carrer e op o2y

20  parenteral (including subcutaneous, intramuscular, and intravenous) administration, although

ingredients br ar? uvants. ”I%e compositions include those suitable for oral, rectal, topical, and

the most suitable route in any given case will depend on the particular host, and nature and
severity of the conditions for which the active ingredient is being administered. The
pharmaceutical compositions can be conveniently presented in unit dosage form and prepared

by any of the methods well known in the art of pharmacy.

25  [00228] The disclosed compounds can be administered by oral, parenteral (e.g.,
intramuscular, intraperitoneal, intravenous, ICV, intracisternal injection or infusion,
subcutaneous injection, or implant), by inhalation spray, nasal, vaginal, rectal, sublingual, or
topical routes of administration and can be formulated, alone or together, in suitable dosage

unit formulations containing conventional non-toxic pharmaceutically acceptable carriers,
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mlligranms of the active ingredient for the synptomati c adjustnent of the
dosage to the patient to be treated. The conpounds can be adm nistered on a
regi nen olokotimidesbi nes per day, preferably once or tw eeTmseoday304Thi s
dosage regi men can be adjusted to provide the 15 optimal therapeutic
response. It will be understood, however, that the specific dose |evel and
frequency of dosage for any particular patient can be varied and w |
depend upon a variety of factors including the activity of the specific
conpound enpl oyed, the netabolic stability and | ength of action of that
conpound, the age, body weight, general health, sex, diet, node and tine of
adm nistration, rate of excretion, drug conbination, the severity of the
particular 20 condition, and the host undergoing therapy. [00242] The

di scl osed pharnmaceuti cal conpositions can further conprise other

t herapeutically active conmpounds, as discussed further herein, which are
usual ly applied in the treatnent of the above nentioned pat hol ogi cal
condi ti ons. [ 00243dguvkiiisvehiclh: aPR@iat@BRLLbte of diSnisrlive RbddioA e at es to a

phar maceuti cal CONRASHot W bRSedGRBAR oISk Migk, rils, ol kAR ddpja6za bdsy ef fective anount
of a conpound havi Q@R 8! dUehdtiCor LERELSERNR R usdhn hREMW8:m 85 R4 0 R3-N
R2/  wherein eachi ‘@Qngglggdgasdthxeaﬂ%:gpc{aégcg,mpq@ap%&ca ak, Goxal ent bond; wherein

RI i's an optiong!| b (o OLIANL €, oSl ile_sel ected from
aryl, heteroaryl’, C al het er dcycl oal qy?f?c cloal kényl , and

het er ocycl oal keny| “ERHEPETH 13 “EBAEP PSe et g™ ‘%ﬁ%@??ﬁﬁ@%?s i ndependent | y
sel ected from hydrB&m. 2 pipriapeemasi)ien GRRPTm £ PR psrgmet et am no, cyano,
nitro, azide, car buoxeirdedn ormat #tyRipsrediedsapdan opphdkpriss epprfrigippyert and an optional |y
substituted C to @EGdesganilcay psicivhéh reyidiegly pr Rl Gopeibiasn, hydr ogen, an
optional |y substoi tdity@ehtilor abe@gaE ofalyksplor, mo@L bY O prddienaank oy disutheh ot ut ed C3 to C6
cycl oal kyl, or a hyes adysadieRaidte Srifchiier )4 Grfretkidls oRker SRR dhSBBore] ght
substituents i ndep@mﬁ%ﬁllﬂg I§§1le§%§rﬁlacetltrc@mn}mytdﬁsQrgﬁe!aared t;!,allﬂi'oﬂl@yandhydr Oxyl '

intimately bringing the active ingredient into association with a liquid carrier or a finely

divided solid carrier or both, and then, if necessary, shaping the product into the desired

15 formulation. In the pharmaceutical composition the active object compound is included in an
amount sufficient to produce the desired effect upon the process or condition of diseases.
Accordingly, the pharmaceutical compositions encompass any composition made by

admixing a compound of the present invention and a phanmaceutically acceptable carrier.

[00229] As used herein, the term “pharmaceutically acceptable salts” refers to salts prepared

20 from pharmaceutically acceptable non-toxic bases or acids. When a disclosed compound is
acidic, its corresponding salt can be conveniently prepared from pharmaceutically acceptable
non-toxic bases, including inorganic bases and organic bases. Salts derived from such
inorganic bases include aluminum, ammonium, calcium, copper (-ic and -ous), ferric, ferrous,
lithium, magnesium, manganese (-ic and -ous), potassium, sodium, zinc and the like salts.

25  Particularly preferred are the ammonium, calcium, magnesium, potassium and sodium salts.
Salts derived from pharmaceutically acceptable organic non-toxic bases include salts of
primary, secondary, and tertiary amines, as well as cyclic amines and substituted amines such
as naturally occurring and synthesized substituted amines. Other pharmaceutically

acceptable organic non-toxic bases from which salts can be formed include ion exchange

3 .. . . . 2
30 resins such as, for example, arginine, betaine, caffeine, choline, N,N -

dibenzylethylenediamine, diethylamine, 2-diethylaminoethanol, 2-dimethylaminoethanol,
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10tri fl uoronethyl, am no, cyano, nitro, azide, carboxam do, al koxy, thiol
al kyl sul fonyl, and an optionally substituted  to C6 organic residue;
wher ei n esohloofoiRBoand R6 | ndependent|y conpri ses hydr ogemush@lvioaznds
hydroxyl, trifluoromethyl, am no, cyano, nitro, azide, carboxam do, al koxy,
thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or an
optionally substituted C3 to C6 cycloal kyl or R5 and R6, together with the
i nternedi ate 15 carbon, conprise an optionally substituted C3 to C6
cycl oal kyl; wherein each of 127 and R8 independently conprises hydrogen,
hal i de, hydroxyl, trifluoronethyl, am no, cyano, nitro, azide, carboxam do,
al koxy, thiol, alkylsulfonyl, an optionally substituted C to C6 al kyl, or
an optionally substituted C3 to C6 cycloal kyl or R7 and R9, together with
the internedi ate carbon, conprise an optionally substituted C3 to C6
cycl oal kyl ; wherein RO conprises 20 hydrogen, an optionally substituted C
to C6 al kyl, an optionally substituted C3 to C6 cycloal kyl, or a
hydr ol ysabl e resi dugilassket@ddiaidle, oOpRéihs@SN-aRlpPalide@nahihy substituted C to
Cl2 organic resi dug.seis eli@ed, domna sdsdylamiad tlne, mOLIREQRmpbnoing Y €l 0al kyl |

het er ocycl oal kyl , Igp\g,gztnpa.LeK@w&yam@chnswagg RENE hORLKE B yiam®, @

pharmaceutical ly agg Q@(gﬂn1m Bl V@Y e %gﬁgf and a pharnaceutically
acceptable carrier. 002 In a furt aspect, a pharnaceuti cal

conposi ti on can sCoPREs SQsclhdhas aﬁegu&xhaeealcduyac@&afblem loM@c&Mas of any one or
nore di scl osed COMPRYARILiRRYmRRNAE DBEEMdEah Yor B&GEREADI € carrier. In a
further aspect, a @mgs ceéaﬁz&ccg&ph&&msaé&é LD RO GATRIARE 3 therapeutical I'y

86 effective am)un amlc,hyd.BPromlc,h drmonc 1531101110,&5'810 mgelc mapcym J‘FS]C| Osed met hod and a
pharmaceutically a arrier e invention rel ates

to a nethod for naﬁﬂ?ﬁ@?ﬂ??ﬁ§m§°ﬁgﬁcFmﬁ%ﬁ%m%%wgS““?:ﬁﬁ?bﬁ%Thlng at | east
one discl osed cYnhpdieiirereic it dade PoiTed Fredider s BrUiEerg€ed method with a
phar maceutical ly d@@éﬁ?ﬁﬁ@@a&ﬁW?$§Fsor di luent. 5[00245] It is understood

t hat the discl osed gﬂnBosLthons cg . Drepa a ed m&ggkghq di scl osed
conpounds. It is al'80 GREETSY BB T1ia “T' " Joks 3np05|t|ons can be
enpl oyed in the d|@@FB?5%“%@?ﬁ88@”%?”ﬂ?@ﬁﬁ““@“mﬁmﬁ§ﬁ? J024%] 1 n one aspect,
the invention rel at@gur it gphiprenic i iPgidig © srverigrdsemgiEcadi scl osed 10
conpound or at Peamromdies ghmigdu Elte capfr e i 8t ‘orse of msthodeart at | east one
agent known to i ncheaserrRliddesied frodminigratioh, g graforpatdral (indidimpattverow). ki t conpri ses
at | east one di scl nseas pﬁhﬁﬁq&(ﬁurbdnpﬁh[ﬁons can be presented as discrete units suitable for oral

administration such as capsules, cachets or tablets each containing a predetermined amount of

the active ingredient. Further, the compositions can be presented as a powder, as granules, as

20  asolution, as a suspension in an aqueous liquid, as a non-aqueous liquid, as an oil-in-water
emulsion or as a water-in-oil liquid emulsion. In addition to the common dosage forms set
out above, the compounds of the invention, and/or pharmaceutically acceptable salt(s)
thereof, can also be administered by controlled release means and/or delivery devices. The
compositions can be prepared by any of the methods of pharmacy. In general, such methods

25  include a step of bringing into association the active ingredient with the carrier that
constitutes one or more necessary ingredients. In general, the compositions are prepared by
uniformly and intimately admixing the active ingredient with liquid carriers or finely divided
solid carriers or both. The product can then be conveniently shaped into the desired

presentation.

30  [00232] Thus, the pharmaceutical compositions of this invention can include a
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at | east one product of a disclosed nethod and at | east one agent known to
decrease PLD activity. In a further aspect, the at |east one conpound or
the at | eset2oomaignoduct and the at | east one agent arePcoAfSoswwkaued. In a
further aspect, the at | east one conpound or the at 15| east one product and
the at | east one agent are co-packaged. [00247] The kits can al so conprise
conpounds and/ or products co-packaged, co-fornul ated, and/or co-delivered
wi th other conponents. For exanple, a drug manufacturer, a drug reseller, a
physi ci an, a conpoundi ng shop, or a pharnmaci st can provide a kit conprising
a di scl osed conpound and/or product and anot her conponent for delivery to a
patient. 20[00248] It is contenplated that the disclosed kits can be used
in connection with the disclosed nethods of naking, the disclosed nethods
of using, and/or the disclosed conpositions. F. METHODS OF USI NG COVPOUNDS
PRODUCTS, AND COWPOSI TI ONS [ 00249] Also provided is a nethod of use of a

di scl osed conpound, conposition, or 25 nedicanent. |In one aspect, the

met hod of use i s dinreededy ic@ptdlQmitrh@ atoR@ill or@fharfacaliicaP icch@ible salt 61 @ f urt her
aspect, the di scl o8Q6haRRASioC B3 coRfouldSBEE 1Sitio8, lof pBocAGHNL S O i N

combi nation wi th opg.dit = ARLS: O Mt ithaGShdcckidfeokiofRl FRMimas Al €Vent i on,

control, anelioratjgn. g m-QQH&£e9&1 fivdbSk.@f the aforenentioned di seases,
di sorders and cond%tlons % ﬂ bgté é%npound or the 87 other drugs have

utility, where tshepoeni ﬂ%éc@ﬂal&fmetdxﬁﬂltg@ cab Y@ LAMEHLe, 2AE igdfoRks. OF nore
effective than ei tﬂ%ple@?s‘e’lﬂcﬁ'lex@ﬂ@xdellb&@ tegiaﬁggucrag ng@e?’d)m &@@ec@:e adm ni stered by
a route and in an a@ml&l%em&%ﬁm&%é’sm&%ﬁ &%\E&%m‘[ iGamics QOLENRQY aneously or

sequentially with aanq 1?&1%01? Gl vt 'R ulesof aseou carnersn'xcudescC 2283, CdOI’TpOUI"Id i's used
cont enpor aneously W th one or more rodrugs, phar naceut i ca

conmposition in uni t° ﬁﬁsage forn1conta|n|ng such drugs and the discl osed

conmpound is preﬂﬁrﬁﬁﬂ]mbﬁMﬁM% mm$ﬂ&u&@ﬂﬂ&%@&hgaw&nﬁ&ﬁﬁxmﬁﬁﬁma'50 be
adm ni stered on ove%mwgp ge§gm dul es wmo%z%dwgﬂgpvugloned t hat the

me Xamp, le wafer gl nt

conbi nati on of one or nor I ve scTosed conmpound can
be nore efficacio UI')Sresef'Vﬁtlves, co onilgh%ents a.nd the Ei, (p o ts rm ora 1qu%[p6;6ir§t§16 h.I_he

phar maceut i cal conﬁB@??Wbﬁ?“ﬁﬂﬁmWﬁiﬂ%ﬁ?mﬁﬁmﬁﬁ; ﬁ?%?@ﬂ?“?ﬁ &t i on can
further 10 conpri sE BrHErstefte s B LapyPrde e Esrpiitds ™ as noted herein

whi ch are usual Py appbspdgafonp pral pofidprepapioptsyviom bowdsts cqpiylss apdiigie Brrerid oned
pat hol o g i cal condi thdirensSt administration, tablets and capsules are the preferred oral dosage units whereby

Q

solid pharmaceutical carriers are employed. Optionally, tablets can be coated by standard

aqueous or nonaqueous techniques.

[00235] A tablet containing the composition of this invention can be prepared by

20  compression or molding, optionally with one or more accessory ingredients or adjuvants.
Compressed tablets can be prepared by compressing, in a suitable machine, the active
ingredient in a free-flowing form such as powder or granules, optionally mixed with a binder,
lubricant, inert diluent, surface active or dispersing agent. Molded tablets can be made by
molding in a suitable machine, a mixture of the powdered compound moistened with an inert

25  liquid diluent.

[00236] Pharmaceutical compositions suitable for parenteral administration can be prepared
as solutions or suspensions of the active compounds in water. A suitable surfactant can be
included such as, for example, hydroxypropylcellulose. Dispersions can also be prepared in

glycerol, liquid polyethylene glycols, and mixtures thereof in oils. Further, a preservative can
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1. TREATMENT METHODS [ 002511 The conpounds di scl osed herein are useful for
treating, preventing, aneliorating, controlling or reducing the risk of a
vari ety oNodosiana@ns associ ated with PLD activity. ThuspPCIAispoiondesoaspect,
the invention relates to a nethod for the treatnent of a disorder
associated with PLD activity in a mammal conprising the step of

adm nistering to the mammal at | east one disclosed conpound or at |east one
product of a disclosed nethod in a dosage and anount effective to treat the
di sorder in the mammal . In a further aspect, the disorder is associated
with PLD activity dysfunction. In a further aspect, the PLD inhibited is
PLDL. In a further 20 aspect, the PLD inhibited is PLD2. [00252] In a
further aspect, the mammal is a human. In a further aspect, the mammal has
been di agnosed with a need for treatnment for the disorder prior to the

adm nistering step. In a further aspect, the nmethod further conprises the
step of identifying a mammal in need of treatnent for the disorder.

25[ 00253] | n one aspeeido pthe htd-ganeepwh maodgsease of uncontrol |l ed cel |l ul ar
proliferation. In a further aspect, the disorder is cancer. In a further
aspect, the di sor d&837] Bargsquise pomppsifopsstols fopiaiecbicuarele serle @pea cancer, gastric
cancer, and col or eelttagls orgispagi@s. Furthganog, te gumpdsigns cgpdpietd form pilyeilegdevdoy der 1S

sel ect ed from | ynphorsemoaR@efgaragdh oftslaiestelif igjbcrable sg@iprs & digierdiopayll t r act cancer

| ynphati c syst em Ca&Cffinal iGi-HRBCHMGBOGERE and hudtbyeRXivEANB BF casy | UNG, pancreatic
cancer, breast canggkaubiif Rkl phBdade@ARMpoBiths mBEE ANORHR: e donaitlhs & | NHI Bl TI ON
[00254] The Corrpounl;!a%actgé ads ogéq}gs R&&a@l JﬂouﬁE)%rezelugdtaéglgs{theu&%lhﬁlmgf or inhibiti ng
PLD acti vi ty ThUS onor;lm]croorgamsm ucgas’oacte aandl‘m':lv%&t gmgrrlanrbease} QS tO a nmethod for

i nhi biting PLD actii adm ni stering

LN
to t he su b] ect at 4.11 %ersm%/ medium cmféasmm%t or exam e, watel;rpﬂl;am? &plyg eg a%?ycelr 5 ;érga lene

one ny one product of a
di scl osed net hold Nﬁ”&wﬁﬁ§ﬁﬁ¥m§ﬁ&m§Wdﬁﬁ@b f%%%@@@“?ﬁ“ﬁﬁﬁlblt PLD activity

in the subject. | . 1661 ocanb e, . BT LD1. In a
Ut her aobect " | Hodks o] MGy BRRER o1, ta'm@m!ﬁ L G4 hgfiher abheat. the

mmal is a hunan I“#S?gfﬁwéeen di agnosed
with a need for PLE FHATBF PPBIE Fai“ 57 30 PR W TSR G step. In a

furt her These formulations can be prepared utilizing a compound of the invention, or

exalmﬁle, ana?roso c1ham omtme ?otlctn,l‘dus g %ﬁmouﬁ

15  pharmaceutically acceptable salts thereof, via conventional processing methods. As an
example, a cream or ointment is prepared by mixing hydrophilic material and water, together
with about 5 wt% to about 10 wt% of the compound, to produce a cream or ointment having

a desired consistency.

[00239] Pharmaceutical compositions of this invention can be in a form suitable for rectal

20  administration wherein the carrier is a solid. It is preferable that the mixture forms unit dose
suppositories. Suitable carriers include cocoa butter and other materials commonly used in
the art. The suppositories can be conveniently formed by first admixing the composition with

the softened or melted carrier(s) followed by chilling and shaping in moulds.

[00240] In addition to the aforementioned carrier ingredients, the pharmaceutical

25  formulations described above can include, as appropriate, one or more additional carrier
ingredients such as diluents, buffers, flavoring agents, binders, surface-active agents,
thickeners, lubricants, preservatives (including anti-oxidants) and the like. Furthermore,
other adjuvants can be included to render the formulation isotonic with the blood of the

intended recipient. Compositions containing a compound of the invention, and/or
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aspect, the manmal has been diagnosed with a need for treatnent of a

di sorder related to PLD activity prior to the admnistering step. In a

furt her aspeeoti/oitdse nmet hod further conprises the step ofrCrdsndiofoyiony a
manmal in need of PLD inhibition. [00256] In a further aspect, the
invention relates to a nethod for inhibiting PLD activity in at 15| east one
cell, conprising the step of contacting the at |east one cell with at | east
one di scl osed conpound or at |east one product of a disclosed nethod in an
amount effective to inhibit PLD activity response in the at |east one cell.
In a further aspect, contacting is via admnistration to a manmal In a
further aspect, the cell is mammalian, for exanple, human. In a further
aspect, the cell has been isolated froma nmammual prior to the contacting
step. In 20 a further aspect, the PLD inhibited is PLDL. In a further
aspect, the PLD inhibited is PLD2. [00257] It is understood that the

di scl osed net hods can be enpl oyed in connection with the discl osed
conpounds, net hod sphanteeaiSicdeptBINS!s thertdd cakdlsh & prefaied liBES or liquid [ 00258] | n one
aspect, the inventdQautaates to the use of a conpound for PLD inhibition,
the 25 conpound having a structure represented by a fornmnula: 89 WD

2011/ 011680PCT/ US210r20) 18 &3 @akEsnt RAlE Risclos@&RGitiqns, fqmppriprripd @sa@ lekelwill  R3-NF, ] R3 0
generally be about 0.01 to 500 mg per kg patient body weight per day which can be

5  administered in single or multiple doses. Preferably, the dosage level will be about 0.1 to
about 250 mg/kg per day; more preferably about 0.5 to about 100 mg/kg per day. A suitable
dosage level can be about 0.01 to 250 mg/kg per day, about 0.05 to 100 mg/kg per day, or
about 0.1 to 50 mg/kg per day. Within this range the dosage can be 0.05t0 0.5,0.5to 50r5
to 50 mg/kg per day. For oral administration, the compositions are preferably provided in the

10 form of tablets containing 1.0 to 1000 milligrams of the active ingredient, particularly 1.0,
5.0, 10, 15, 20, 25, 50, 75, 100, 150, 200, 250, 300, 400, 500, 600, 750, 800, 900, and 1000
milligrams of the active ingredient for the symptomatic adjustment of the dosage to the
patient to be treated. The compounds can be administered on a regimen of 1 to 4 times per
day, preferably once or twice per day. This dosage regimen can be adjusted to provide the

15  optimal therapeutic response. It will be understood, however, that the specific dose level and
frequency of dosage for any particular patient can be varied and will depend upon a variety of
factors including the activity of the specific compound employed, the metabolic stability and
length of action of that compound, the age, body weight, general health, sex, diet, mode and
time of administration, rate of excretion, drug combination, the severity of the particular

20  condition, and the host undergoing therapy.

[00242] The disclosed pharmaceutical compositions can further comprise other
therapeutically active compounds, as discussed further herein, which are usually applied in

the treatment of the above mentioned pathological conditions.

[00243] Thus, in one aspect, the invention relates to a pharmaceutical composition
25  comprising a therapeutically effective amount of a compound having a structure represented

by a formula:
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7 R2R1 wherei n eachi ndependently conprises an optional coval ent bond,
wherein Rl is an optionally substituted C3 to C9 organic residue sel ected
from arylwohetiemoanyl , cycl oal | cyl, heterocycl oal kyl, cycirasbéenyioss and

het erocycl oal | cenyl ; wherein R2 conprises three 5 substituents

i ndependently sel ected from hydrogen, halide, hydroxyl, trifluoronethyl,

am no, cyano, nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, and
an optionally substituted C to C6 organic residue; wherein | e conprises
hydr ogen, an optionally substituted d to C6 alkyl, an optionally
substituted C3 to C6 cycloallcyl, or a hydrolysable residue; wherein R4
conpri ses eight substituents independently selected from hydrogen, halide,
hydroxyl, 10trifluoromethyl, am no, cyano, nitro, azide, carboxam do,

al koxy, thiol, allcylsulfonyl, and an optionally substituted O to C6
organi c residue; wherein each of R5 and R6 independently conprises

hydr ogen, halide, hydroxyl, trifluoronethyl, am no, cyano, nitro, azide,
carboxami do, allcoxy, thiol, alkylsulfonyl, an optionally substituted C to
C6 al kyl, or an optionally substituy dfté(&oRGB cycl oal kyl or R5 and R6,
together with the internediate 1530 Ny we@npri se an optionally
substituted C3 to C6 cycloallcyl; ei h-each of |le and R8 independently
conpri ses hydrogen, hali de, hydroﬁyl Rtrlfluoronethyl am no, cyano, nitro,
azi de, carboxam do, alkgxy sul fon |onaIIy substituted

I
d to C6 alkyl, or SR 8pii "m%?%mw®m%m?¥qm?ﬂﬁw m% %% ¢ oaIkyI or R2 and
R8, together with PHEY Shbt“@?ef‘r‘é"‘d‘i ‘ét‘”éa“‘(‘iﬁ?dbedﬂmdé’&’ﬁ‘ﬁ’? f‘eéeé)a“é\r‘iy"% Pt'i onal |y
substituted C3 to 'EECRYPalbarRyPy. sRilwFer Ry "eEHPST P%E% BG hydr ogen, an
optional |l y substsi tutségnt@deptndenti@erlegidd kyn} hydrogen, hedige ydrrg tiflyoromeflys amine:ut ed C3 to C6
cycloal l cyl, or a dmndriol yigadabeanide gkelydivl, aielfoei, md RbGonglypitigles an optional |y
substituted O to Glsokdiaiadds:; vhesi K tepse hyeeted ofitamustidtylc) et yl |

het eroaryl, cycl oadukydh opidd@l Q@G el ©ed lcGyily, or CiyGdiyeblk K@iy hereiartt d

het er ocycl oal keny! comibes AnRBALIBEEMLdB ALY 13€ HeRLAREE ndeki vati ve thereof. In
a further aspeci, mgmﬂhpmlm hsrm &@odmhe carbascmibo, atkol, taolfawlstﬂl%@r mfgpect, the PLD

inhibited is PL D2 t%o ly sgﬁstéu?etll tonCé Or; amc resaﬂe whe:relseD tscttRs an mdcpenden%nt ion relates to
use of at |east on® diselosed east . one product of a

di scl osed net hod |ﬁmFﬁ8WW§ﬁd@3cP&xgtm?”ﬁ“ﬁé@“°?%ﬁl“ BF the treatment of a
condi tion associ at @ WA PL B TR PPRYA P HECO 88pEEL . the use is in
the 90 manuf act ur @ty st ueireirl o’ wh. Repleatitiriterestitea di sor der
associ at ed wi t hiSPL@bactrrys toyptipmlly substitaerPi o C6 dyqipaliyl; fhgrein Reaof RagpRct | t he di sor der
is a disease of una®Rid@ chrthestBioben haite, Jd@il irfi@roattyOamino, byanoaitf, ur t her aspect,
the di sorder i s cangefaboxintiioakdklthibl@fisudsy) @GhtionalyR@stides0denyi s sel ected from
breast cancer, I englpiGahasinci@ds td dydoaobRLlar’, 3RE: GiRkoReGdal cancer. hi a
further aspect, thgya HlS@kUSEualySwselRshesk,dhemd.XirhamR. cancers of the

br ai n, geni tour 5 naﬁy&oggnraggptlong@p g%ted C1 to C6 alkyl, an optionally substituted C3 to C6

cycloalkyl, or a hydrolysable residue; wherein RY comprises an optionally substituted Cl1 to

C12 organic residue selected from alkyl, aryl, heteroaryl, cycloalkyl, beterocycloalkyl,
cyeloalkenyl, and heterocycloalkenyl, or a pharmaceutically acceptable derivative thereof,

and a pbarmaceutically acceptable carrier.

25  [00244] In a further aspect, a pharmaceutical composition can comprise a therapeutically
effective amount of any one or more disclosed compound and a pharmaceutically acceptable

carrier. In a further aspect, a pharmaceutical composition can comprise a therapeutically
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| ynphati c system cancer, stomach cancer, |arynx cancer, |ung, pancreatic
cancer, breast cancer, and malignant nelanoma. [00260] It is understood

t hat t he woD=0licaestouses can be enpl oyed i n connecti on wpCh/ush@odizaes osed
conpounds, nethods, conpositions, and kits. 10[00261] In various further
aspects, the invention also relates to use as therapeutic anti-cancer agent
to prevent nmalignant mgration of cancer cells to distant sites (i.e

net astasis) as well as nore | ocalized invasiveness (e.g., malignant
gliomas); use for treating disorders involving signaling pathways that have
been shown to be regulated by PLD, including RAS/ MEK/ ERK si gnal i ng cascade,
NFi cB, and nmlOR pat hways where PLD has been inplicated as an 15essenti al
medi ator of these cell signaling and netabolic pathways; use for treating
di sorders involving the formati on of ether-1linked phospholipids where PLD
plays a role in the regul ated production of these nol ecul ar speci es.
Several human cancers have been reported to result in the fornmation of

t hese unusual et hedfediie roethf pho sphelicRr dy BPe@nesd ausimeduiRILD i Nhi bitors in
the treatment of nRUHBLE QGECiAbe BRE HPSWGRH rddicl b CmelldaSPhal@LSngd . €., as outlined
in the 20 DSM | V), ndttinGto@ihe boRGikd ARasNEUERAB8 RN Bhivendiseases; use for

treating di abetes gnd ARLAPOLL GaS¥RALONR.MIGHE Rk has been associ ated with
di sorders in cellular signaling and netabolic disorders; and veterinary

appl i cations of5anmnsfngh@mkahhhﬁha&&cd@&ﬁ&ﬁﬁmﬂm@eaehnmmHmeHCSPHCLIPASE D

| NHI Bl TI NG ACTI VI T¥nfo@@26Qk0 iR insek 8866k GRNRARAS .3ds ic@MTPOSi ti ons can be
eval uated for theifabikdddbedif act 25 as inhibitors of PLDI, PLD2, or both

by any suitabl e known nethodology known in the art. Also di scl osed herein
is a screening nmethadrsof identifying an agent that selectively inhibits a
PLD enzyme or isoenzyne. Numerous such nethods are known and can be used to
screen the di scl os@B4tispmesettitic gryatiof reftes P iMcommbsingnt eaptprgdiglesed vi ty. For exanpl e,
sui t abl e scr eeniongronminh@ asaspnerodhit 8z Highadinahpy a8t onGgenthpopntet al . Nat Chem
Biol. 2009 Feb 5 ( iﬁ.’c}eésa_ﬂs aclivity. 1BrE@MIaspedt]a kit cObrises atfeast on&fis@dsed cdppdudd.or 1993.

7 5( 6) :1137-44 ; | v adRM@dge pxaiu(;l-ofa di@tbsed@ethod énz QQ;st)one"agxtyrﬁ@ft&ﬂﬂQSﬁbO [ i pl d
identification and.gidant klitabQNndMe b8 Chfod B HaY 10 QR bddd nPHk 1BS S

S_pe_Ct romet ry, “In IMQEJQ%%achE‘foEQZM@lfgrﬂé(aspe@i:?h%m leleoQé %%&?ﬂle@pd Bi oactive
Li pids: Mass sp c rret r%c based eastﬁpageg anal ysi,s. Edited by H Al ex Brown.

El sevier. pp. 2 om Brown o (2007) "Bi ochem cal
[00247] The kits can also comprise compounds and/or products co-packaged, co-formulated,
and/or co-delivered with other components. For example, a drug manufacturer, a drug
reseller, a physician, a compounding shop, or a pharmacist can provide a kit comprising a

disclosed compound and/or product and another component for delivery to a patient.

20 [00248] It is contemplated that the disclosed kits can be used in connection with the
disclosed methods of making, the disclosed methods of using, and/or the disclosed

compositions.
F. METHODS OF USING COMPOUNDS, PRODUCTS, AND COMPOSITIONS

[00249] Also provided is a method of use of a disclosed compound, composition, or

25 medicament. In one aspect, the method of use is directed to the treatment of a disorder. Ina
further aspect, the disclosed compounds can be used as single agents or in combination with
one or more other drugs in the treatment, prevention, control, amelioration or reduction of

risk of the aforementioned diseases, disorders and conditions for which the compound or the
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5 Anal ysis of Phospholipase D." In Methods in Enzynol ogy. 434, Lipidomcs
and Bioactive Lipids: Lipids and Cell Signaling. Edited by H Al ex Brown.
El sevi er . wpp011481@¢. [ 00263] Ceneral ly, the screeni ng meChas2@@n43naspri se
provi ding a sanple conprising a phosholipid, a primary al cohol, and a PLD
under conditions that allow the hydrolysis of the phospholipids to a
phosphati dyl al cohol, contacting the sanple with a candi date agent, 10
measuring enzymatic activity, conparing the enzymatic activity to a
control, a decrease in enzymatic activity conpared to the control
identifying an agent that inhibits the PLD. [00264] The screeni ng net hod
can conprise providing a sanple conprising a phosholipid and a PLD under
conditions that allow the hydrolysis of the phospholipids to a phosphatidic
acid, contacting the sanple with a candi date agent, neasuring enzymatic
activity, conparing 15 the enzymatic activity to a control, a decrease in
enzymatic activity conpared to the control identifying an agent that
inhibits the PLD. {tGQ285dv dify, sie@Be @sipeitt sduet hyshefleBifel @ma@e efygtive Af f - 1
-stinmul at ed manmal g QndsiEaehe Al dher Qg8 RimRbdd by o D200 In ardd@ SCr eeni ng

met hod can conpri SguRhOMlahti, Bn&BbrncoS§ bEGlehadiS bih . 8XRLESHAY a PLD 20

| soenzyne, Conpr'Sw&guﬂaﬁﬁQER&hhﬁkamﬁ&Qkﬁﬁ}%QQw&Qﬁuﬁghhgwﬁth a candidate
agent in the prese | evel s of

phosphatldyIaIcoho?mm“w?ﬂmmgmwrmmxdﬁfg??ﬁmﬁmﬁg %ﬁsmﬂﬁ'&w ylalcohol | evel s
to a control, a detPBELEFTHHABEEHEC™ “W? 3%6T3Fmamﬁm“e° ared to the
control |dent|fy|n§“§ﬁmﬁﬁgﬁﬁ %ﬁ?“Pﬁﬁ?ﬁﬁ??“?ﬁ@mT{TF?§8ﬁﬁ??ne [00267] In
some aspects PLD atadigistnye ‘i‘%ﬁbsfdh@lp@‘edlc?nb? ‘@feﬁfé‘ﬁil%%“éﬁ“&ﬁTaéﬁmﬁi arEt el y by PLDI1.
Thus, 25 in sonme aspects, e cell is n-snal | -cell |ung cancer
(NSCL C) cell line ?OhThipharinacquc%l F%rlpogtloﬁs and metho EEépreserIt 1nveﬁ10n canti;urtlg L stinulated to
activate PLDL i i t & @&y ﬁ‘eraﬁedi‘f”a”é%%fﬁ‘fi?%’““dstai‘?étedé‘g‘f‘ﬁ R "B Bl ated with
phor bol 12-nyri st ate=tsrgeet ar B {PRRPCFOOZE8T | n some aspects PLD activity
in the cell is mediat d]gredonlnately by PLD2. Thus, 92 in sone aspects,

ENT METH

the cell stably overexpresses Feconbi nant PLD2. For exanple, the cell can

[00251] The compounds disclosed herein are useful for treating, preventing, ameliorating,

controlling or reducing the risk of a variety of disorders associated with PLD activity. Thus,
15  in one aspect, the invention relates to a method for the treatment of a disorder associated with

PLD activity in a mammal comprising the step of administering to the mammal at least one

disclosed compound or at least one product of a disclosed method in a dosage and amount

effective to treat the disorder in the mammal. In a further aspect, the disorder is associated

with PLD activity dysfunction. In a further aspect, the PLD inhibited is PLD1. In a further
20  aspect, the PLD inhibited is PLD2.

[00252] In a further aspect, the mammal is a human. In a further aspect, the mammal has
been diagnosed with a need for treatment for the disorder prior to the administering step. Ina
further aspect, the method further comprises the step of identifying a mammal in need of
treatment for the disorder.

25  [00253] In one aspect, the disorder is a disease of uncontrolled cellular proliferation. Ina
further aspect, the disorder is cancer. In a further aspect, the disorder is selected from breast
cancer, renal cancer, gastric cancer, and colorectal cancer. In a further aspect, the disorder is
selected from lymphoma, cancers of the brain, genitourinary tract cancer, lymphatic system

cancet, stomach cancer, larynx cancer, lung, pancreatic cancer, breast cancer, and malignant
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be a HEK293 cell stably overexpressing green florescent protein

(GFP) -tagged PLD2. [00269] In sone aspects, the primary al cohol of the

di scl osedwvoabhiods6svs net hanol , et hanol, propanol, butaneCT/uyseomamsis or
octanol . 5[00270] In sone aspects, the primary al cohol of the disclosed

met hods i s deuterated such that the resulting phosphatidyl akohol will be
deuterated to facilitate detection. Thus, in sone aspects, the primry

al cohol is methanol -cl14, ethanol-d6, propanol-d8, or butanol-d10. O her
such deuterated primary al cohols are known and can be used herein. Thus,
wherein the primary al cohol is butanol-d10, the phosphatidyl al cohol can be
phosphati dyl but anol -d9. 10 [00271] Enzymatic activity can be neasured using
standard enzynme assays known in the art. Enzyne assays generally neasure

ei ther the consunption of substrate or production of product over tinme. A

| arge nunber of different nethods of neasuring the concentrations of
substrates and products exi st and nany enzynes can be assayed in several
different ways. [Of2dh Enzyme assays can be split into two groups
according to their sanpling nethod: 15 continuous assays, where the assay
gi ves a continuous reddPidgdvemogctivity, and di sconti nuous assays, where
sanpl es are taken, the reacti onlsggFBedﬁH%nd f’fﬂ?eghibt_h%L]():oncentrati on of

subst r at es/ pr oduct LR e EOIt FUBUE “SE LY %" 10§t convenient, with
one assay giving tHes P RE e PESRTTEH Wt HE IR TREI BT k necessary. There
are many di f f er ent g esris e grrifrudigs R deuye 2 et deltsHerm8pwct r ophot onetri ¢
assays, fl uoronet rérelegsnapdct ofepdiclored mrmpdiy agos@Eandemaraty Eectivebiighibit PP nescence
assays, and |ight soatii ®sivRg laSsaySeect [HOOD7Bbied yPLBP@CTH@PRIeL et ri ¢ assays,
you follow the coursenefditms. reacti on by nmeasuring a change in how much

i ght the assay solution absorbs. If this light is in the visible region
you can actual |y s@®&5shnefghergeect e rptprel ipdbmop. Igflurtpepepec §orpppmalpnese are cal | ed
colorinmetric assay®sm dide:dwihk nasoayn inhgitipnedox thesieyering strng 2 Arttkret r azol | um dye
as substrate i S anNasexaaPlaal 6k beth dBRds@tHTREA forGreaibnt &8 &@Mer ek td 1 ght 1S of ten
used, since the compRAvisRRNZHEIBSisNADIR andurhiNRRldwaReod dadV |1 ght in their

reduced forms, but g0 008 Biackddk § mth dihi8p bR, AN OXi dor educt ase usi ng
NADH as a substrate could therefore be assayed by follow ng the decrease in

UV absorbance at ajomsy ek efgtdiecOfe ii34®n ARk &S mbtiod BOMNSILHFRID attlig inGOENZY ME.
15  least one cell, comprising the step of contacting the at least one cell with at least one
disclosed compound or at least one product of a disclosed method in an amount effective to
inhibit PLD activity response in the at least one cell. In a further aspect, contacting is via
administration to a mammal. In a further aspect, the cell is mammalian, for example, human.
In a further aspect, the cell has been isolated from a mammal prior to the contacting step. In
20  afurther aspect, the PLD inhibited is PLD1. In a further aspect, the PLD inhibited is PLD2.

[00257] It is understood that the disclosed methods can be employed in connection with the

disclosed compounds, methods, compositions, and kits.
G. Usks

[00258] In one aspect, the invention relates to the use of a compound for PLD inhibition, the

25  compound having a structure represented by a formula:
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93 [00274] Fluoronetric assays use a difference in the fluorescence of
substrate from product to neasure the enzyne reaction. These assays are in
general muohlommnesssensi tive than spectrophotonetric assa&¢3/Usbam/oemns suf f er
frominterference caused by inpurities and the instability of many

fl uorescent conmpounds when exposed to light. 5[00275] Calorinmetry is the
measur enment of the heat rel eased or absorbed by chem cal reactions. These
assays are very general, since many reactions involve sone change in heat
and with use of a mcrocalorinmeter, not nmuch enzyne or substrate is

requi red. These assays can be used to neasure reactions that are inpossible
to assay in any other way.[5] [00276] Chem | um nescence is the em ssion of
light by a chem cal reaction. Some enzynme 10 reactions produce |ight and
this can be neasured to detect product formation. These types of assay can
be extrenely sensitive, since the |light produced can be captured by

phot ographic fi hn over days or weeks, but can be hard to quantify, because
not all the light rel eased by a reactionmy%Jl be detected. [00277] Static
Li ght Scattering neasures the prodqpfAﬁ?RM@ight-averaged nol ar mass and 15
concentration of nmacronol ecules in \\ ti;apl Gven a fixed tota
concentration of one or nore speéT ver-t he neasurenent tine, the
scattering signal is a direct nea%ure&of the weight-averaged nol ar mass of
the solution, which will vary as conplexes formor dissociate. Hence the
measur enent quant i YFEYF fig "SPBIEhTBHET P P81 Ve "RETPITRXES" as wel | as

ki netics. Light scafr8rreaSddyeent ~Hroterforihatred ey very general

t echni que that doetwsterpreioalaBeypealmil prs hesgieyatyyfhwberenGOromEFs i scont | nuous assays
are when sanpl es arhetinkrgslogmendentiy priegerd frarhyippre byligeghgdraxd riflgptométin @ al s and t he
amount of product EneaubCiilgnbadmids ibgt ticltakylglons wipbiionly kesiwrgasured i n t hese
sanpl es. For exanpdi@,cebgelt @4t whiréin 1) G&SRYShyliRa:SAd bonklll @bstind@ 0T Poy at | on  of

radi oactivity int QuGUbStidhA} &SRk cld & SRS Bnddia Sulsktaies. The

radi oactive i sot 0pgs D&k o OISR dda S8 donydtNERE ASSAYS are 14C, 32P,

35S and 1251 Si Cetrifi’ugﬂdrrllet(l%‘;‘.il (a:rgixllovc%nl gt%tagg%asrboga%ﬂo Qll(o!(yq}ﬁ{)l tal?y?sulgxglp‘%«il z;fni c labeli ng of

a single atomof a substrate, ﬁﬁesé assa s,éng oth.e tréqely sensitive and
Lo optiopally substitufed C1 to Cé organic resid herein each of R an mdependently

specific. They are ?reggeﬁ% V Used I n brochem stry ana are often the only

way of measuring a BPECPTER HERRETOT TR EPLEE R TEREE [ 00279]

Chr omat ogr aphi ¢ aseayaidralkesybieh AP EHeE i oPerari B By CS¥P¥ 2t i ng t he reaction

optionally substituted C3 to C6 cycloalkyl or R® and R®, together with the intermediate

15  carbon, comprise an optionally substituted C3 to C6 cycloalkyl; wherein each of R’ and R®
independently comprises hydrogen, halide, hydroxyl, triftuoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, an optionally substituted C1 to C6 alkyl, or
an optionally substituted C3 to C6 cycloalkyl or R’ and R®, together with the intermediate
carbon, comprise an optionally substituted C3 to C6 cycloalkyl; wherein R® comprises

20  hydrogen, an optionally substituted C1 to C6 alkyl, an optionally substituted C3 to C6
cycloalkyl, or a hydrolysable residue; wherein R comprises an optionally substituted C1 to
C12 organic residue selected from alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl,
cycloalkenyl, and heterocycloalkenyl, or a pharmaceutically acceptable derivative thereof. In
a further aspect, the PLD inhibited is PLD1. In a further aspect, the PLD inhibited is PLD2.

25  [00259] In a further aspect, the invention relates to use of at least one disclosed compound or
at least one product of a disclosed method in the manufacture of a medicament for the

treatment of a condition associated with PLD activity. In a further aspect, the use is in the
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94 mxture into its conponents by chromatography. This is usually done by
hi gh- performance |iquid chromatography (HPLC), but can al so use the sinpler
t echni quewofotiiimesbayer chromat ography. Al t hough thi s apprase#ooasvinieed a
| ot of material, its sensitivity can be increased by |abelling the
substrates/products with a radi oactive or fluorescent tag. Assay 5
sensitivity has al so been increased by switching protocols to inproved
chromat ographic instrunments (e.g. ultra-high pressure |iquid
chromat ogr aphy) that operate at punp pressure a fewfold higher than HPLC
instrunments. |. EXPERI MENTAL [00280] The follow ng exanples are put forth
so as to provide those of ordinary skill in the 10 art with a conplete

di scl osure and description of how t he conmpounds, conpositions, articles,
devi ces and/or nethods clained herein are made and eval uated, and are
intended to be purely exenplary and are not intended to limt the

di scl osure. Efforts have been nade to ensure accuracy wth respect to
nunbers (e.g., anDukRiEEyre & ORPQhati heyeat@hiof alisordidocin@nEh PED kc0ftsn and devi at i ons
shoul d be account ednafi 1n aRheRsSEer, WELbEAL Qle-QLNQEMIISReP REkBiAr € parts by

wel ght 15 t enper aILyt{xrﬁerksﬁzct i derdQHS ce{nc%r Qta. fuﬂm@gép@me dk@d@ﬂ?s%&&kﬁd%x@, and pressure

is at or near at nnbsegsh rgehal (LnQQ%&QIJI‘Jcanggynggoglecta%gqgéfurfhggspeg h@parl ng the
conpounds of di scldosorger o f ol T owi ng Exanpl es.

1l t he
Starting materials ﬁteﬁl“’m ?hm:a %“w“{ %amlﬁfm ‘fmaéy Uamémzrn SONE cases
conmrerci al ly avai IIE‘B’Paéc SYSEP AN OBE eéB‘%ﬁ"é"’acer ST 0" P t er at ure
procedures or as |‘13‘1°‘U§‘tdf“ﬁ‘€‘é‘ﬂm‘rli’é‘1“’él n. All reactions were carried out under

an argon atnospher &qp 0.ch tech@ gues. Sol vents for
extraction, washi ng &H@‘ errs%mal “aph ies\i;%lbeemﬁlfgﬁdfw&n?m e Al reagents were
e

pur chased from Al sf‘?fﬁ“"@ﬂ"é’f‘?‘? o & mp g hi ghest commercial quality and
vere used w t hoyt Lméslimaﬁoq;ﬂnﬁaasem&J&W@o\{gsoaeﬁéaws&quheraﬁal%a9&& were conduct ed

using a Biotage Initiator-60 oNYR speg Als@n‘!\{@ 1% &%%9! ed, on a 400 M-z
Braker AMX NVR. 1lfe p entma gnant gzto [ acer sto t 5 ) l_fels in ppm

downfield from Tlvs'zs more %Cﬁlze mva%lveness e afxt élroap % ﬁe for treaﬂ%/ggdersl%% Aare repor ted as
fol | ows: chenlcalf?ﬁ??f””ﬁﬂ%ﬁ*ﬁ??%%?‘°e§g“mgpﬁﬂ1%9mmﬂmyM§@ﬁﬁlet t =
triplet, g = quar tssplingpppeade NFBgadmTORpakwayy jherq BEP kep heon impliptgdgyeat | on, coupl i ng
constant ( Hz) . B3 Csediemidigterbr tgda pefl tispaliggragl metgbplo pathegs; pspfor@eating difodess i n ppm wi t h

t he DMBSO car bon peakivieate fotr@tio3 etilpr-pRMMhosih@igidswvBSFLRIfldy GOl ¥BIBS Spectra were
obt ai ned on an AgQi kdgikttd pddd @ ob KeldBoihuitr e, @G RGN eBdrs ha@iMdcz@bdeON. H gh

resol ution mMass SpPehfRnNEhRonlAERLALH 0Bl MEEHS IO ARb- 30 US pl us

Ac q ui t y SYys tem wt le@(lrs%e '[rQ:?hQJE d?‘yeurlalgém:!l Z’l@ﬁs}cgam‘rc dlﬁQQJ (M:t As Gtﬁllned Rlﬂ.k n i ay er
chromat ogr aphy

DSM 1V), which can include neurodegenerative diseases; use for treating diabetes and
metabolic syndrome where PLD has been associated with disorders in cellular signaling and

metabolic disorders; and veterinary applications of any of the inhibitors described herein.
H. PHOSPHOLIPASE D INHIBITING ACTIVITY

[00262] The disclosed compounds and compositions can be evaluated for their ability to act
25  as inhibitors of PLD1, PLD2, or both by any suitable known methodology known in the art.
Also disclosed herein is a screening method of identifying an agent that selectively inhibits a
PLD enzyme or isoenzyme. Numerous such methods are known and can be used to screen
the disclosed compositions for PLD-inhibiting activity. For example, suitable screening
methods are disclosed in Scott S. A., et al. Nat Chem Biol. 2009 Feb; 5(2):108-17; Brown, H.
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95 was perfornmed on 250 Ris.4 silica gel 60 F254 plates. Merck silica gel
(60, particle size 0.0400.063 mm) was used for flash col um chronmat ography.
Anal yti cavoPLI®1wess perfornmed on an Agil ent 1200 anal yt iPcalUusSk@iwB43e4s h UV
detection at 214 nm and 254 am along with ELSD detection. Preparative
purification of |ibrary conmpounds was performed on a custom5 Agilent 1200
preparative LCMs with collection triggered by nass detection. Al vyields
refer to analytically pure and fully characterized materials (1H NVR, 13C
NVR anal ytical LCMS and H -Res M5). 1. GENERAL METHOD A FOR AM DE BOND
FORVATI ON: [ 00282] A solution containing 0.11 nmol of the appropriate acid,
0.12 mmol of EDCI, 0.12 10 mmol of HOBt, 3.3 mmol of triethyl amne, and 1
m. of DCM was allowed to stir for 15 mn and a solution containing 1 nL of
DCM and 0.1 mol of the appropriate am ne was added. The reaction m xture
was rotated over the weekend. The solvent was renoved under reduced
pressure and the residue was submtted to mass directed HPLC purification.
2. GENERAL METHOD B, RORuAbMS.Rits):BOND HafoRMNT k:@N2007) Sk pp@BB8krid TO a sol uti on
containing 0.11 nmMmduisekiontdd Guadias 19 Pibctidfd ioB& fioklmasd tpeibrheth” raoddlin ML of DCM was
added a sol ution cgtalRNg ifonts méam@efhptdmas@spe%gmx;a@&@mms@e and 1 nL of
DCM fol | owed by 3. dkmLxBotm Elgetlgtppyl 57 A, Tmta{@@ﬁtgmg@m,m xture was

rotated over the [ yent sJreduced pressure
and the residue vvavgnalémif%h"fpgzlﬁril § e ojb"éign\fylm%gy 5312115% °E)aﬁr|?a| Cation. 203.
EXAMPLE 1 [002 8 4] Lipids: Lipids and Cell Signaling. Edited by ex Brown. Elsevier. pp

N-((S)-14(R) - 4-(4- rﬁbk&%&&ﬁ@ﬁlys&émég m%@cazcoﬁmgl gp;a,ﬁpg%pé;h | ecan- 8-yfipropan
- 2- yl) 3- phenyl pr %%Imgpl p %q uor (13083 L %ehydrolysmo Ec
4- ( 4- FLWHEWL) [ﬂ dylal ohollgjntac i

phospholipids to a phosphan ting the sample with a candidate agent,

10  measuring enzymatic activity, comparing the enzymatic activity to a control, a decrease in

enzymatic activity compared to the control identifying an agent that inhibits the PLD.

[00264] The screening method can comprise providing a sample comprising a phosholipid

and a PLD under conditions that allow the hydrolysis of the phospholipids to a phosphatidic

acid, contacting the sample with a candidate agent, measuring enzymatic activity, comparing
15  the enzymatic activity to a control, a decrease in enzymatic activity compared to the control

identifying an agent that inhibits the PLD.

[00265] In some aspects, the PLD is a myr-Aff-1-stimulated mammalian human PLD1 or
human PLD2.

[00266] The screening method can comprise providing a cell selectively expressing a PLD

20  isoenzyme, comprising a phosholipid, contacting the cell with a candidate agent in the
presence of a primary alcohol, measuring the levels of phosphatidylalcohol in the cell,
comparing the phosphatidylalcohol levels to a control, a decrease in phosphatidylalcohol
levels compared to the control identifying an agent that inhibits the PLD isoenzyme.

[00267] In some aspects PLD activity in the cell is mediated predominately by PLD1. Thus,
25  in some aspects, the cell is the human non-small-cell lung cancer (NSCLC) cell line Calu-1.
In some aspects, the cell has been stimulated to activate PLD1 in the cell. For example, the

cell can be stimulated with phorbol 12-myristate 13-acetate (PMA).

[00268] In some aspects PLD activity in the cell is mediated predominately by PLD2. Thus,
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96 [00285] To 3.5 g (3.5 mmol) of

4- (4-fl uorophenyl) -2, 8-di azaspi ro[ 4. 5] decan- 1-one hydrochl ori de was added
Et 0OAc anawO@ds1zquesous NaOH unti| di ssol ution occurred. Pha/USayiens3nver e
separated and the aqueous |ayer was further extracted with ethyl acetate
and DCM The conbi ned organic | ayers were dried over MgJSO4 and filtered.
The solvents were 5 renoved under reduced pressure to give 2.75 g (90 % of
4- (4-fl uorophenyl)-2, 8- diazaspiro[4.5]decan-|1-one as a foany white solid:
1HNVR (400MHz, DVMBO-d6) 8 ppm 7.73(s, 1H), 7.29 (d, 1H, J= 8.4 Hz), 7.28
(d, 1H, J= 8.4 Hz), 7.16-7.11 (m 2H), 3.53 (dd, 1H, J= 10.4 and 7.8),
3.37-3.26 (m 4H), 3.05-3.01 (m 1H), 2.73-2.67 (m 1H), 2.64-2.59 (m 1H),
2.32-2.26 (m 3H), and 1.52-1.43 (m 1H); LCV5 nfz: 249.2 (M+H)+. 10b. STEP
B: TERT- BUTYL 4-(4- FLUOROPHENYL) - 1- 0X0- 2, 8-

DI AZASPI ROVI SI DECANE- S- CARBOXYLATE [00286] To a solution containing 2.06 g
(8.2 mmol) of the am ne and 40 nL of di oxane was added 2.0 g (9.12 nmol) of
BOC20 fol | owed by il sofe asphots(tik :11 @abiypmetxpres@f rechbRInALL DI Foeexdile, ERICHd ON M Xt ure was
allowed to stir atuveh9Kka9:3ta MR 6@tk Sne@NE AdMs@Hifoen [¢F®)-@@@bt.on M Xt ure was
guenched by the addition of water and extracted with ethyl acetate. The
conbi ned organi c eR®ehi toge apeqtsghendnsy @chhopf thidiskiesid methodshmietaghl. evel,. MgSO4, and
filtered. The sol venhs, vwesexnmendwesl under reduced pressure and the residue
was subjected to silica gel purification to give 2.38 g (82 % of
tert-butyl 4-(4-|0B10pwenipeys. teriRe @it it dduy prictf4vstiuret®he- 8- 20
carboxyl ate as a firaminghdsthaiddpiybpl il bd dEfgRre] tnfciitate BRdionThisNpsMg) +. ¢. STEP C

CHI RAL SEPARATI ON {s@28 fjmalyBtohdicmahevial, aprbh bropaaisi, congdat e on an Agi | ent
1200 HPLC. Opti nmal sud aaetitdd brdas aldamrs @ e iid cah @ hed i8&ahlexanes and 5% | sopr opyl

al cohol on a Chir alihechotdk veRd i Re fholPididylaftond caX beaR QR b@bold. S5 M/ m n.
Preperative HPLC was conducted on a G lson 215 Prep LC

10 [00271] Enzymatic activity can be measured using standard enzyme assays known in the art.
Enzyme assays generally measure either the consumption of substrate or production of
product over time. A large number of different methods of measuring the concentrations of

substrates and products exist and many enzymes can be assayed in several different ways.

[00272] Enzyme assays can be split into two groups according to their sampling method:

15  continuous assays, where the assay gives a continuous reading of activity, and discontinuous
assays, where samples are taken, the reaction stopped and then the concentration of
substrates/products determined. Continuous assays are most convenient, with one assay
giving the rate of reaction with no further work necessary. There are many different types of
continuous assays, inchuding spectrophotometric assays, fluorometric assays, calorimetric

20  assays, chemiluminescence assays, and light scattering assays.

[00273] In spectrophotometric assays, you follow the course of the reaction by measuring a
change in how much light the assay solution absorbs. If this light is in the visible region you
can actually see a change in the color of the assay, these are called colorimetric assays. The
MTT assay, a redox assay using a tetrazolium dye as substrate is an example of a colorimetric
25  assay. UV light is often used, since the common coenzymes NADH and NADPH absorb UV
light in their reduced forms, but do not in their oxidized forms. An oxidoreductase using
- NADH as a substrate could therefore be assayed by following the decrease in UV absorbance

at a wavelength of 340 nm as it consumes the coenzyme.
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25 with punps capable of 200 nL/mn using a a Chiraltech Q) 20u, 50 x
250mm The flow rate was 177 niL/mn and the peaks were coll ected based on a
wavel engtwoah112ddssm The final 97 prep conditions wer ePalrtuse@d/ ofizoes t he
anal ytical nethod due to the insoluble nature of the conpound. A gradient
was enpl oyed to reduce sanple solvent interactions, which were responsible
for poor resolution. The percentage of |IPA was increased from0%to 8% over
65 mnutes. At the 62 mnute nmark, a 100% | PA wash al |l owed the sharp
elution of the final 5 peak. After rotary evaporation of the solvents,
0.99g of each enantiomer was collected and determ ned to by 95% one

enanti oner using the analytical nethod descri bed above. An exenpl ary
chromatogramis shown in Figure 30. d. STEP D:

(R)-4-(4- FLUORONENYL) - 2, 8- Di AzAsei RO[ 4. 510EcCAN- 1- ONE 10[ 00288] A
solution containing 0.99 g (2.84 muol) of late eluting fraction fromthe
Chiral Pak QJ coltunn and 15 nL of DCM was treated wwth 1.5 nL of TFA. The
reaction m xture waRptloomed asta@ v b differe@¥i@thd Tugibnce ofibsird Géntproiral 1. 0 nl of TFA
was added and the LRa6hd hneMokibnlihde MR Saredd drioMVBGhh b s&itidvE mdnOr an addi ti onal

5h. The sol vents WeL& LE&IRYEL YRdEhat RAUGRL PLESS M@ d.he resi due was

partitioned betweep, gﬂyugou ﬂuoregjnt nggﬁ@%lexp aetale. The water layer 15 was

further extracted Wt e conbi ned organic |ayers were dried over
MySO4 and fil t ersedpoENCuostiEtlnSasiiREneor h&BNMAMd deBEd vy ehitaed pressure to
grve 650 ngy (92 /Oreagtfons These assays are very general, since many reactlons involve some change in heat

(R) - 4- (4-f1 uorophenyl) :2.8-8i. y 1 LA tan foa
solid LAV inl o i 2%& gl %mmlcﬁlmgﬁu SEAN: k0N SHAS gs o ny

e. STEP E. TERT- Bm’éf“sfdé)‘“ﬂ‘: ‘ﬁ%‘“"ﬁ‘h”(‘ Ae'f%UBﬁ&ﬁﬂEi\i%’L‘)mwa%glo 2, 8-
20D AZASPI ROVI . SI DgaiNeiBainthil- RREPANrdsi e CARBAMALE reactiondBme enzyme

10  reactions produce light and this can be measured to detect product formation. These types of
assay can be extremely sensitive, since the light produced can be captured by photographic
film over days or weeks, but can be hard to quantify, because not all the light released by a

reaction will be detected.

[00277] Static Light Scattering measures the product of weight-averaged molar mass and
15  concentration of macromolecules in solution. Given a fixed total concentration of one or
more species over the measurement time, the scattering signal is a direct measure of the
weight-averaged molar mass of the solution, which will vary as complexes form or
dissociate. Hence the measurement quantifies the stoichiometry of the complexes as well as
kinetics. Light scattering assays of protein kinetics is a very general technique that does not

20 require an enzyme.

[00278] Discontinuous assays are when samples are taken from an enzyme reaction at
intervals and the amount of product production or substrate consumption is measured in these
samples. For example, radiometric assays measure the incorporation of radioactivity into
substrates or its release from substrates. The radioactive isotopes most frequently used in

25  these assays are ' °C, 3P, °S and %I Since radioactive isotopes can allow the specific
labeling of a single atom of a substrate, these assays are both extremely sensitive and
specific. They are frequently used in biochemistry and are often the only way of measuring a

specific reaction in crude extracts.

[00279] Chromatographic assays measure product formation by separating the reaction
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[00289] A reaction m xture containing 0.25 g (1.0 mwol ) of
(R)-444-fl uorophenyl)-2,8- diazaspiro[4.5]clecan-l-one, 0.25 g (1.44 mol)
of the (Syeotertoidsoyl 1-oxopropan-2- ylearbamate, 2 nl @CTAISEQ10D43045 of DCM
and 1 g (2.5 nml) of MP-sodiumtriacetoxyborohydride resin was rotated
overnight. The reaction mxture was filtered and the 5 solvents were
renoved under reduced pressure. The residue was subjected to silica gel
chromat ography to give 250 ng (61 % of tert-butyl
(S)-14(R)-4-(4-fluorophenyl)-1-oxo- 2, 8-
di azaspi ro[ 4. 5] decan- 8-yl ) propan- 2-yl carbamate as a colorless oil. 1HNWR
(400MHz, CD30D) ppm 7.35-7.31 (m 2H), 7.10-7.06 (m 2H), 3.85 (brs, 1H),
3.73-3.68 (m 1H), 3.55-3.51 (m 2H),3.39-3.27 (m 1H), 3.10-2.87 (m 2H),
2.78-2.59 (m 3H), 2.01-1.72 (m 105H), 1.42 (s, 9H), 1.32-1.20 (m 1H),
and 1.11 (d, 3H, J= 2.4 Hz); LCM5 rn/z: 406.2 (MtH+. f. STEP F:
(12)-8-((S)-2- AM NOpROpyL) - 444- FLUOROPHENYL) - 2, 8- DI AZASPI RO
[ 4. 5] DECAN- 1- ONE BhiSur@intits ZomfokRiatly iRy Alids vsudily flddb2 O jperffmange SOl Ut i ON
contai ni ng 250 My £qla Bmdphy) 0L), fu@intasdddkn dimpleemildb o1 er ( 4-
f1uorophenyl) - 1- oxmgmoérap@i}lm@?masra Lftn 21 A8 CANr BrMl) RERRa0a - VI car bamat e and
5 I'TL of DCM was adlgc%gsed-b;'lalﬂﬁmggn s,u‘tltEﬁ/prquthwi& ?Q&o%&i@ﬁﬂﬁ&e&n%g%séé@s allovwed to
stir at roomtemperallre overnl ght, .oalvents were remyed, under reduced
pressure and the r&sIdue Was Uused w thott further puritication. LCVS m z:
306.2 (M+H) +. 20g. "STEP “l‘mlelsjeiﬂie—“@T%}'?”&?g(“a‘lyﬁ'rﬂ%ﬁg6%‘65“?‘ oxo0- 2, 8-
Di AzASpl RJ 4. 5] DECAK°S bisreSRABANE 2= 3- PHENYLPROPI OLAM DE 2, 2, 2-
TRI FLUCROACETATE 99 EXLEOOZN%}L] Usi ng general nmethod A 10 ny of
NAS) - 14(R) - 4- (4- f | toropheny1) - 1- oxo- 2, 8-
di azaspi r o[ 4. 5] decgisPry RM-RPRRDIE =Y ) tord 3RS RY KRR Rl AN the
:23’ szi’]g;];/{ Ip.[li LE?{)F?)E eé’t?{itﬁa ﬁﬁygte g&l&gy&li%scjfﬁogmhfwfhe @%xpcén%si %%rpo%glgl'tx)lespf

. ! evices o1 meth claimd S1i are & V. l(u)a d, hnd Are ifgnded to be purely
5((, ) 2 am nopr opy L) 4 ( 2 e g T A B8P ecan- 1 one

T accuracy with respect to numbers (e.g., amounts, temperature, etc.), but some errors and

are not intended t

deviations should be accounted for. Unless indicated otherwise, parts are parts by weight,

15 temperature is in °C or is at ambient temperature, and pressure is at or near atmospheric.

[00281] Several methods for preparing the compounds of disclosed herein are illustrated in
the following Examples. Starting materials and the requisite intermediates are in some cases
commercially available, or can be prepared according to literature procedures or as illustrated
herein. All reactions were carried out under an argon atmosphere employing standard

20  chemical techniques. Solvents for extraction, washing and chromatography were HPLC
grade. All reagents were purchased from Aldrich Chemical Co. at the highest commercial
quality and were used without purification. Microwave-assisted reactions were conducted
using a Biotage Initiator-60. All NMR spectra were recorded on a 400 MHz Bruker AMX
NMR. 'H chemical shifts are reported in 8 values in ppm downfield from TMS as the internal

25  standard in DMSO. Data are reported as follows: chemical shift, multiplicity (s = singlet, d =
doublet, t = triplet, q = quartet, br = broad, m = multiplet), integration, coupling constant
(Hz). 1*C chemical shifts are reported in 8 values in ppm with the DMSO carbon peak set to
39.5 ppm. Low resolution mass spectra were obtained on an Agilent 1200 LCMS with
electrospray ionization. High resolution mass spectra were recorded on a Waters QToF-API-

30  US plus Acquity system with electrospray ionization. Analytical thin layer chromatography
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trifluoroacetate: 1HNVR (400MHz, CD30D) .5 ppm 7.58 (m 2H), 7.49-7.46 (m
1H), 7.44- 7.7.40 (m 2H), 7.35 (brm 2H), 7.15-7.09 (m 2H), 4.45 (brs,
111), 3.99020tM1fesp 6H), 3.27- 3.10 (m 2H), 2.21-1.85 Pom/Bk])10/043049-1. 32
(m 2H), and 1.25 (d, 3H), J = 6.8 Hz); LCVS mz: 434.3 (M:H) +. 104.
EXAMPLE 2 [ 00292]
(S)-4-fluoro-N-(2-(4-(4-fluorophenyl)-1-oxo-2, 8-di azaspi ro[ 4. 5] decan- 8-
yDet hyl ) benzam de 2,2, 2-trifluoroacetate a. STEP A:

(S)-4-(4- FLuoRoPHENyL) - 2, 8- 01AzAsP1Ro[ 4. 5[ DECAN- 1- ONE 15[ 00293] A
solution containing 0.99 g (2.84 mvl) of early eluting fraction fromthe
Chiral Pak QJ colum and and 15 m. of DCM was treated with 1.5 nL of TFA
The reaction m xture was allowed to stir overnight. An additional 1.0 niL of
TFA was added and the reaction m xture was allowed to stir for an
addi ti onal 5h. The sol vents were renoved under reduced pressure and the
resi due was partitioned between aqueous KOH and Et 0Ac. The 20 water | ayer
was further extr aci.gefomied & 29(@kiaing sb hepeo Miikaed :0b0aRdGizdoaser s were dri ed
over 100 MySO4 anfhsifuiu §66s6:Ghr fadduns GBIy, Wek Ra BROMESLHAEr 1 educed

E)rS)eSZuELel ;f) gl Vef}@;’r;gﬂ%é&)%élyu@lL(Q/ISw1thUVdetect10nat214nmand254n.malongw1th
uor Op 10n._Freparative rifjcation Ok 11 ) Ol Wi eriormed on a cusiom

LOVB in/z: 249.2 [M 1Ed i {QC%‘ g “”y pbq dri dl ld%f b.

STEP B: (S)- TERT- BV 250 py Zr WOt Yf‘a i A.yields rfex

5DI AZASPI RQ( 4. 51DE@W“%“WE§ Kh@&%ﬂmﬁfﬁ“ gcdeRA““Pﬁ‘%é%‘iNS cont ai ni ng

0.25 g (1.0 mmol ) BfHRSMI4- (4-f1 uor ophenyl)-2, 8-

di azaspi ro[ 4. 5] decan-1 - one, 1 nmmol) of tert-butyl

2 Oxoet hyl car barmt e rﬁleRAIfMETHODg (gRAMIDEBONDFORNQATIO

[00282] A solution containing 0.11 mmol of the appropriate acid, 0.12 mmol of EDCI, 0.12

tan foamny solid:

10  mmo] of HOBt, 3.3 mmol of triethyl amine, and 1 mL of DCM was allowed to stir for 15 min
and a solution containing 1 mL of DCM and 0.1 mmol of the appropriate amine was added.
The reaction mixture was rotated over the weekend. The solvent was removed under reduced

pressure and the residue was submitted to mass directed HPLC purification.
2. GENERAL METHOD B FOR AMIDE BOND FORMATION:

15  [00283] To a solution containing 0.11 mmol of the appropriate acid chloride and 1 mL of
DCM was added a solution containing 0.1 mmol of the appropriate amine and 1 mL of DCM,
followed by 3.3 mmol of tricthyl amine. The reaction mixture was rotated over the weekend.
The solvents were removed under reduced pressure and the residue was submitted to mass

directed HPLC purification.
20 3. EXAMPLE1

[00284] N-((S)-1-((R)-4-(4-Fluorophenyl)-1-oxo-2,8-diazaspirof{4.5]decan-8-yl)propan-2-yl)-
3-phenylpropiolamide 2,2,2-trifluoroacetate

a. STEP A: 4-(4-FLUOROPHENYL)-2,8-DIAZASPIRO[4.5]DECAN-1-ONE
NH
N
H
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THF, 1 nL of DCM and 1 g (2.5 mmol) of MP-sodiumtriacet oxyborohydride
resin was 10 rotated overnight. The reaction mxture was filtered and the
sol vent s weneiwveansved under reduced pressure. The resi dreTHs019/M0l50eEt ed t o
silica gel chromatography to give 131 ng (33 % of (S)-tert-butyl
2-(4-(4-fluorophenyl)- 1-oxo-2, 8-di azaspi ro[ 4. 51decan- 8- ypet hyl carbamate as
a colorless oil: 1IHNMII| (400MHz, CD30D) 8 ppm 7.35-7.32 (m 2H), 7.12-7.07
(m 2H), 3.68 (dd, 1H, J= 10.4 and 7.6 Hz), 3.57 (dd, 1H, J = 10.4 and 6.4
Hz), 153.32-3.28 (m 3H), 3.11-3.08 (m 2H), 2.87-2.84 (m 3H), 2.02-1.80
(m 4H), 1.41 (s, 9H), and 1.34-1.27 (m 2H); LCM5S mlz: 392.3 (MtH)+. C
STEP C. (S)-8-(2-AM NOETHYL) - 4- ( 4- FLUOROPHENYL) - 2, 8- DI AZASPI R014. 5]

DECAN- 1- ONE BI S( 2, 2, 2- TRI FLUORCACETATE) [00295] To a sol ution cont ai ni ng
130 ng (0.33 nmol) of (5)-tert-butyl 24444-

fl uorophenyl) - 1- oxo- 2, 8-di azaspi ro[ 4. 5] decan- 8- ypet hyl ear bamate and 5 inL
of DCM was added 1 inL of TFA. The reaction m xture was allowed to stir at
room t enper at ure opessnioght (s hhd osiIgd-tetrhsy apRieassieRmked1-tader reduced
pressure and the r@&icgm@- WA S1edERRElan¥Mod, BR@ddds Nidmhubih@konfon Rtbkddf theat i on: LCVS ni z:
292.2 (NH—H) +. d. weD'sepa('aga an(fltEeF&ﬂugﬁQ' %ﬁl&er@){li'ac(eé"wnﬁ W HENYL) 1- 0XO- 2 8-
DI AZASPI RQ 4. S| DEW S T k) BENGAMLPE €08, 1 L HLORAGRTATE [00296]

(UZI) ng S|e 3 g:: g‘l N-N(%tZ r%we(l Efder reducgypressure to g1ve9r75ag%% I‘%S o(f\4 (q] ﬂuoronenel) p 8f

10f | uor opheny1) - 1- BRF S HeH ' 2F3LY1°T0 ki“%iéﬁ‘“%‘é‘%?“’@*ﬁ”é?#’? Benzam de

2,2, 2-trifl uor oacet’atd®4%? & 1Hdr &HEN 261 ¢ Hati i M5 b Sutited ¥ om 52 ny

(5) 8- ( 2- am noet hylH)L40{ad 73), Wﬁéﬁjﬁéﬁyﬁ"fﬁ-%,(@m)di%%&éﬂpi}P6{544255] decan- 1- one

bi s(2, 2, 2-tri fl uor@adkrtaLe)mahicndl52- hg(rmH)Aerue?@b%@oi c acid: 1HNWR

( 400MHz, CD30D)|Sppm809805§ 7.88 (dd, 1.5H, J= 8.8 and 5.6
Hz), 7.38-7.35 ’m 1.5H),b §rED%IeRr- “7“(%1“‘2’“%"#5“”?0’? $7°10 (m 2H), 3.88-3.84
(m 1H), 3.72- 153.48 (HABRYUSIECATEQREENLTE)  4H), 2.25 (brm 1H),
2.05-1.94(m 2H), and 1.44-1.37 (m 1H);

NH
B
3

[00286] To a solution containing 2.06 g (8.2 mmol) of the amine and 40 mL of dioxane was
added 2.0 g (9.12 mmol) of BOC,0 followed by 1.7 mL (10.0 mmol) of DIPEA. The

15  reaction mixture was allowed to stir at room temperature overnight. The reaction mixture
was quenched by the addition of water and extracted with ethyl acetate. The combined
organic extracts were washed with brine, dried over MgSQO,, and filtered. The solvents were
removed under reduced pressure and the residue was subjected to silica gel purification to
give 2.38 g (82 %) of tert-butyl 4-(4-fluorophenyl)-1-oxo-2,8-diazaspiro[4.5]decane-8-

20  carboxylate as a foamy white solid: LCMS m/z; 371.2 (M-+Na)".

¢. STEP C: CHIRAL SEPARATION

[00287] Method development was conducted on an Agilent 1200 HPLC. Optimal conditions
were found to be 95% Hexanes and 5% Isopropyl alcohol on a Chiraltech OJ column (10u,
4.6 x 250mm) at 1.5 ml/min. Preperative HPLC was conducted on a Gilson 215 Prep LC

25  with pumps capable of 200 mL/min using a a Chiraltech OJ 20u, 50 x 250mm. The flow rate
was 177 mL/min and the peaks were collected based on a wavelength of 220nm. The ﬁnal

97



LCVS mz: 414.2 (M+H). 5. EXAMPLE 3 [ 002971
(S)-N-(2-(4-(4-Fl uorophenyl)-1-oxo-2, 8-di azaspi ro[ 4. 51cl ecan-8-371)ethyl)-2
- napht hawDde112112¢88-t ri f | uor oacetate 102 [002981 Usi ngprCGenmseal/ oivesedur e
B, 9 ng of (S)-N-(2-(4-(4-fluorophenyl)-1-oxo-2, 8-
di azaspi ro[ 4. 5] decan- 8-ypet hyl ) - 2- napht ham de 2,2, 2-trifl uoroacetate was
produced from 52
(S)-8-(2-am noethyl)-4-(4-fluorophenyl)-2, 8-di azaspi ro[ 4. 5] decan- 1- one
bis(2,2,2- 5 trifluoroacetate) and 21 ng of 2-naphthoyl chloride: 1HNWVR
(400MHz, CD30D) 8 ppm 8.39 (s, 111), 7.99-7.87 (m 4H), 7.63-7.58 (m 2H),
7.37 (brm 2H), 7.12 (m 2H), 3.94-3.87 (m 1H), 3..79-3.45 (m 8H),
3.38-3.35 (m 4H), 2.24-2.10 (m 1H), 2.08-1.89 (m 2H), and 1.45- 1.32 (m
1H); LCVB m z: 446.2 (MH) +. [ 002991 Vari ous conpounds prepared
according to the disclosed nethods are shown in Table 102, below, wth
characterizing data. TABLE 2: COVPOUND CHARACTERI ZATI ON LCVS ni z
Exanpl eSt r uct ur e Nogi® eaditads whérefiddt o)tk analytical ehod due to the insoluble nature of the

compound. A gradient was employed to reduce sample solvent interactions, which were

responsible for poor resolution. The percentage of IPA was increased from 0% to 8% over

65 minutes. At the 62 minute mark, a 100% IPA wash allowed the sharp elution of the final

5  peak. After rotary evaporation of the solvents, 0.99g of each enantiomer was collected and
determined to by 95% one enantiomer using the analytical method described above. An

exemplary chromatogram is shown in Figure 30.

d. STEP D: (R)-4-(4-FLUOROPHENYL)-2,8-DIAZASPIRO[4.5]DECAN-1-ONE

NH

N
H

10  [00288] A solution containing 0.99 g (2.84 mmol) of late eluting fraction from the ChiralPak
0OJ column and 15 mL of DCM was treated with 1.5 mL of TFA. The reaction mixture was
allowed to stir overnight. An additional 1.0 mL of TFA was added and the reaction mixture
was allowed to stir for an additional 5h. The solvents were removed under reduced pressure
and the residue was partitioned between aqueous KOH and ethyl acetate. The water layer

15 was further extracted with DCM and the combined organic layers were dried over MgSO4
and filtered. The solvents were removed under reduced pressure to give 650 mg (92 %) of
(R)-4-(4-fluorophenyl)-2,8-diazaspiro{4.5]decan-1-one as a tan foamy solid: LCMS m/z:
249.2 (M+H)", [o]p + 1.67 (c =1.01, MeOH).

e. STEPE: TERT-BUTYL (S)-1-((R)-4-(4-FLUOROPHENYL)-1-0X0-2,8-

20 DIAZASPIRO[4.5] DECAN-8-YL)PROPAN-2-YLCARBAMATE
(e} “ O
TR
HN o
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104 (R -4-fluoro-N-(2-(4- (4-fluorophenyl)-1- oxo-2, 8-

di azaspiro[ 4. 5] cl ecan- 8-yl )ethyl)benzam de 2,2, 2-trifluoroacetate 414.2
trans- N- (Ro(20Ry0146804- fl uorophenyl)-1-oxo- 2, 8- di azaspipco[us$2&poeznan-
8-yDet hyl ) - 2- phenyl cycl opr opanec

[00289] A reaction mixture containing 0.25 g (1.0 mmol) of (R)-4-(4-fluorophenyl)-2,8-
diazaspiro[4.5]decan-1-one, 0.25 g (1.44 mmol) of the (S)-tert-butyl 1-oxopropan-2-
ylcarbamate, 2 mL of THF, 1 mL of DCM, and 1 g (2.5 mmol) of MP-sodium
triacetoxyborohydride resin was rotated overnight. The reaction mixture was filtered and the
5  solvents were removed under reduced pressure. The residue was subjected to silica gel

chromatography to give 250 mg (61 %) of tert-butyl (S)-1-((R)-4-(4-fluorophenyl)-1-0x0-2,8-
diazaspiro[4.5]decan-8-yl)propan-2-ylcarbamate as a colorless oil. 1HNMR (400MHz,
CD;0D) & ppm 7.35-7.31 (m, 2H), 7.10-7.06 (m, 2H), 3.85 (brs, 1H), 3.73-3.68 (m, 1H),
3.55-3.51 (m, 2H),3.39-3.27 (m, 1H), 3.10-2.87 (m, 2H), 2.78-2.59 (m, 3H), 2.01-1.72 (m,

10 5H), 1.42 (s, 9H), 1.32-1.20 (m, 1H), and 1.11 (d, 3H, J = 2.4 Hz); LCMS m/z: 406.2
MHR)".

f. STEP F: (R)-8-((S)-2-AMINOPROPYL)-4-(4-FLUOROPHENYL)-2,8-

DIAZASPIRO[4.5]DECAN-1-ONE BIS 2,2,2-TRIFLUOROACETATE

0 N/\(NHQ

HN

15 [00290] To a solution containing 250 mg (0.62 mmol) of fers-butyl (S)-1-((R)-4-(4-
fluorophenyl)-1-oxo-2,8-diazaspiro[4.5]decan-8-yl)propan-2-ylcarbamate and 5 mL of DCM
was added ~1 mL of TFA. The reaction mixture was allowed to stir at room temperature
overnight. Solvents were removed under reduced pressure and the residue was used without

further purification. LCMS nv/z: 306.2 (M+H)",

20 g. STEP G: N-((8)-1-((R)-4-(4-FLUOROPHENYL)-1-0X0-2,8-
DIAZASPIRO[4.5] DECAN-8-YL)PROPAN-2-YL)-3-PHENYLPROPIOLAMIDE 2,2,2-

TRIFLUOROACETATE
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arboxam de 2,2,2- trifluoroacetate (R -N-(2-(4-(4- fluorophenyl)-1-oxo-
2,8- diazaspiro[4.5]decan- 8-yl)ethyl)-1H indol e-2-carboxam de
2,2,2-triwbreorioacasvate (R)-N-(2-(4-(4- fluorophenyl)- 1- ®K®AUS2010/043045 2, 8-
di azaspiro[ 4. 5] cl ecan-447.3 8-yl)ethyl)quinoline- 3-carboxam de bis(2, 2, 2-
trifluoroacetate)

H _z
=
0 N/\(N
0
o}
HOJ\‘<T:
F
F

[00291] Using general method A, 10 mg of N-((S)-1-((R)-4-(4-fluorophenyl)-1-0x0-2,8-
diazaspiro[4.5]decan-8-yl)propan-2-yl)-3-phenylpropiolamide 2,2,2-trifluoroacetate was
produced from 16 mg (0.11 mmol) of 3-phenylpropiolic acid and 53 mg (0.1 mmol) of (R)-8-

5  ((S)-2-aminopropyl)-4-(4-fluorophenyl)-2,8-diazaspiro[4.5]decan-1-one bis 2,2,2-
trifluoroacetate: 1HNMR (400MHz, CDs0D) 8 ppm 7.58 (m, 2H), 7.49-7.46 (m, 1H), 7.44-
7.7.40 (m, 2H), 7.35 (brm, 2H), 7.15-7.09 (m, 2H), 4.45 (brs, 1H), 3.99-3.40 (n, 6H), 3.27-
3.10 (m, 2H), 2.21-1.85 (m, 3H), 1.49-1.32 (m, 2H), and 1.25 (d, 3H), /= 6.8 Hz); LCMS
m/z: 434.3 (MHH)",

10 4. EXAMPLE 2

[00292] (S)-4-fluoro-N-(2-(4-(4-fluorophenyl)-1-0x0-2,8-diazaspiro[4.5]decan-8-
yl)ethyl)benzamide 2,2,2-trifluoroacetate

a. STEP A: (8)-4-(4-FLUOROPHENYL)-2,8-DIAZASPIRO[4.5] DECAN-1-ONE

NH
F@.I“%O
N
H

15 [00293] A solution containing 0.99 g (2.84 mmol) of early eluting fraction from the
ChiralPak OJ column and and 15 mL of DCM was treated with 1.5 mL of TFA. The reaction
mixture was allowed to stir overnight. An additional 1.0 mL of TFA was added and the
reaction mixture was allowed to stir for an additional Sh. The solvents were removed under
reduced pressure and the residue was partitioned between aqueous KOH and EtOAc. The

20 water layer was further extracted with DCM and the combined organic layers were dried over
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105 N ((S)-14(S)-4-(4- fluorophenyl)-1-oxo- 2,8- diazaspiro[4.5]decan-
8-yfl propan-2-y1l)-3- F phenyl propiolam de 2,2,2-trifluoroacetate

4-f 1 uor o-wo(208)011680( ( S) - 4- (4- fl uorophenyl)-1-o0ox0- 2, 8- PCT/US2010/043045

di azaspi ro[ 4. 5] decan- 8-yf| propan- 2-

MgS0, and filtered. The solvents were removed under reduced pressure to give 611 mg (85
%) of (S)-4-(4-fluorophenyl)-2,8-diazaspiro[4.5]decan-1-one as a tan foamy solid: LCMS
m/z: 249.2 [M+HT", [o]p - 3.3 (¢ =1.00, MeOH).

b. STEP B: (S)-TERT-BUTYL 2-(4-(4-FLUOROPHENYL)-1-0X0-2,8-

5 DIAZASPIRO[4.5]DECAN-8-YL)ETHYLCARBAMATE

PSRN E)
<

[00294] A mixture containing 0.25 g (1.0 mmol) of (8)-4-(4-fluorophenyl)-2,8-
diazaspiro[4.5]decan-1-one, 0.2 g (1.41 mmol) of tert-butyl 2-oxoethylcarbamate, 2 mL of
THF, 1 mL of DCM, and 1 g (2.5 mmol) of MP-sodium triacetoxyborohydride resin was

10 rotated overnight. The reaction mixture was filtered and the solvents were removed under
reduced pressure. The residue was subjected to silica gel chromatography to give 131 mg (33
%) of (S)-teri-butyl 2-(4-(4-fluorophenyl)-1-oxo-2,8-diazaspiro[4.5]decan-8-
yl)ethylcarbamate as a colorless oil: 1HNMR (400MHz, CD;0D) & ppm 7.35-7.32 (m, 2H),
7.12-7.07 (m, 2H), 3.68 (dd, 1H, J=10.4 and 7.6 Hz), 3.57 (dd, 1H, J = 10.4 and 6.4 Hz),

15  3.32-3.28 (m, 3H), 3.11-3.08 (m, 2H), 2.87-2.84 (m, 3H), 2.02-1.80 (m, 4H), 1.41 (s, OH),
and 1.34-1.27 (m, 2H); LCMS m/z: 392.3 (M+H)".

¢. StEP C: (S)-8-(2-AMINOETHYL)-4-(4-FLUOROPHENYL)-2,8-
DIAZASPIRO[4.5] DECAN-1-ONE BIS(2,2,2-TRIFLUOROACETATE)

o}
SO oy
HO
HN
- F F
~ 0
Q HO)J\|<F
LF
F
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yfl benzam de 2,2,2- trifluoroacetate trans-N-((S)-14(S)-4-
(4-fluorophenyl)-1- oxo-2,8- diazaspiro[4.5]decan- 8-yfl propan-2-yl)-2-
phenyl cycwopoopamse ar boxam de 2,2, 2- trifluoroacetate RCT(USpo10/0§I0F - 4- (4-
fl uor ophenyl)-1-oxo- 2,8- diazaspiro[4.5]clecan- 8-yflpropan-2-yl)-

1H i ndol e- 2- carboxam de 2, 2, 2-

[00295] To a solution containing 130 mg (0.33 mmol) of (S)-tert-butyl 2-(4-(4-
fluorophenyl)-1-oxo0-2,8-diazaspiro[4.5]decan-8-yl)ethylcarbamate and 5 mL of DCM was
added 1 mL of TFA. The reaction mixture was allowed to stir at room temperature overnight.
The solvents were removed under reduced pressure and the residue was used without further

5  purification: LCMS m/z: 292.2 (M+H)".

d. STEPD: (8)-4-FLUORO-N-(2-(4-(4-FLUOROPHENYL)-1-0X0-2,8-

DIAZASPIRO[4.5]DECAN-8-YL)ETHYL)BENZAMIDE 2,2,2-TRIFLUOROACETATE
F
0 N
N N

HN o

z o)
Q y OJKKF
r F

F

[00296] Using General Method A, 12 mg of a rotameric mixture of ($)-4-fluoro-N-(2-(4-(4-

10 fluorophenyl)-1-oxo-2,8-diazaspiro[4.5]decan-8-yl)ethyl)benzamide 2,2,2-trifluoroacetate 4-
fluorobenzoic acid was produced from 52 mg (S)-8-(2-aminoethyl)-4-(4-fluorophenyl)-2,8-
diazaspiro[4.5]decan-1-one bis(2,2,2-trifluoroacetate) and 15 mg of 4-fluorobenzoic acid:
1HNMR (400MHz, CD3;0D) 3 ppm 8.09-8.05 (m, 0.5 H), 7.88 (dd, 1.5H, J=8.8 and 5.6
Hz), 7.38-7.35 (m, 1.5H), 7.23-7.17 (m, 2.5H), 7.14-7.10 (m, 2H), 3.88-3.84 (m, 1H), 3.72-

15 3.48 (m, 8H), 3.37-3.30 (m, 4H), 2.25 (brm, 1H), 2.05-1.94 (m, 2H), and 1.44-1.37 (m, 1H);
LCMS m/z: 414.2 (M+H)".

5. EXAMPLE 3

[00297] (S)-N-(2-(4-(4-Fluorophenyl)-1-ox0-2,8-diazaspiro{4.5]decan-8-yl)ethyl)-2-
naphthamide 2,2,2-trifluoroacetate
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trifluoroacetate 106 (5)-N-(2-(4-(4- fluorophenyl)-1-oxo- 2, 8-

di azaspiro[ 4. 51decan- 8-yDet hyl )-2- naphtham de trifl uoroacetate
fl uor ophewpptiloioeso- 2, 8- di azaspiro[ 4. 5] cl ecan- 8-yOpr epanys2019hy3025
napht ham de 2,2,2- trifluoroacetate

e
o] N/\/N
HN\)’Sj/\) o)
2 o]
Q HO)KKF
F F
F

[00298] Using General Procedure B, 9 mg of (§)-N-(2-(4-(4-fluorophenyl)-1-0x0-2,8-
diazaspiro{4.5]decan-8-yl)ethyl)-2-naphthamide 2,2,2-trifluoroacetate was produced from 52
mg (S)-8-(2-aminoethyl)-4-(4-fluorophenyl)-2,8-diazaspiro[4.5]decan-1-one bis(2,2,2-

5 trifluoroacetate) and 21 mg of 2-naphthoyl chloride: IHNMR (400MHz, CD;0D) & ppm 8.39
(s, 1H), 7.99-7.87 (m, 4H), 7.63-7.58 (m, 2H), 7.37 (brm, 2H), 7.12 (m, 2H), 3.94-3.87 (m,
1H), 3..79-3.45 (m, 8H), 3.38-3.35 (m, 4H), 2.24-2.10 (m, 1H), 2.08-1.89 (m, 2H), and 1.45-
1.32 (m, 1H); LCMS m/z: 446.2 (M+H)".

[00299] Various compounds prepared according to the disclosed methods are shown in Table

10 2, below, with characterizing data.

TABLE 2: COMPOUND CHARACTERIZATION

LCMS
mz
Example Structure Nomenclature [M+H]"
H F 4-fluoro-N-((S)-1-
0 N ((R)-4-(4-
/T fluorophenyl)-1-oxo-
4 HN © 28- 4282
(NGH) 0o diazaspiro[4.5]decan-
F 8-yl)propan-2-
HOJ\K yl)benzamide 2,2,2-
FF trifluoroacetate
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[003001 It will be apparent to those skilled in the art that various

nodi fi cations and variations can be nade in the present invention w thout
departi ngvbnromdidoscope or spirit of the 107 inventi ®@QT/USL61®/043045

enbodi nents of the invention will be apparent to those skilled in the art
from consideration of the specification and practice of the invention

di scl osed herein. It is intended that the specification and exanpl es be
considered as exenplary only, with a true scope and spirit of the invention
being indicated by the following clains. 108 CLAIMS Wat is clainmed is:
1. A conmpound conprising a structure represented by a fornula: R4AFk5 146 RO
O \NN R1IO 0 R3-N - R2

<]/<j trans-N-((S)-1-(R)-4-
N”\( T

(4-fluorophenyl)-1-
HN 0X0-2,8-
5 diazaspiro[4.5]decan- 450.3
(POA) )J\KF 8-yl)propan-2-yl)-2-
HO F phenylcyclopropanec
F arboxamide 2,2,2-
F trifluoroacetate

o N-(()-1-R)4-(4-

o) N fluorophenyl)-1-oxo-
N/\r M 2.8-
0 diazaspiro[4.5]decan- 4493

(P1G) o 8-yl)propan-2-yl)-
1H-indole-2-
Ho)j\KF carboxamide 2,2,2-
FF trifluoroacetate

N-((8)-1-((R)-4-(4-
o] N/\( ﬂuorophenyl) 1-oxo-

; HN d1azas1;;r0[4 5]d§can- 461.3
-y propan-.
(POL) E yl)quinoline-3-
carboxamide
bis(2,2,2-
F trifluoroacetate)

Ho 2 (R)-N-2-(4-(4-
o] N =
N 7‘/@ fluorophenyl)-1-oxo-

8 HN © o 28- 4202
diazaspiro[4.5]decan-
®0Q) HO™ K, 8-yDethyl)-3-
phenylpropiolamide
2,2,2-trifluoroacetate
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wher ei n eachi ndependently conpri ses an optional coval ent bond; wherein Rl
is an optionally substituted C3 to C9 organic residue selected fromaryl,
het er oar yWWo 20yiadioabkyl , het er ocycl oal kyl, cycl oal kenyl , PamaS2010/043045

het er ocycl oal kenyl ; wherein R2 conprises three substituents independently
sel ected from hydrogen, halide, hydroxyl, trifluoromethyl, am no, cyano,
nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, and an optionally

substituted C 1 to C6 organic residue; wherein R3 conprises hydrogen, an
optionally substituted C1 to C6 al kyl, an optionally substituted C3 to C6
cycl oal kyl, or a hydrol ysabl e resi due; wherein R4 conprises eight

substituents independently sel ected from hydrogen, halide, hydroxyl,
trifluoronmethyl, am no, cyano, nitro, azide, carboxam do, al koxy, thiol,

al kyl sul fonyl, and an optionally substituted C to C6 organic residue;
wherein each of R5 and R6 independently conprises hydrogen, halide,

hydr oxyl, trifluoronmethyl, am no, cyano, nitro, azide, carboxam do, al koxy,

thiol, alkylsulfonyl, an optlonall bstltuted Cl to C6 alkyl, or an
opt i onaIIy substi t ut ed C3,to C6 ” yh °r°§gi(?nd R6, together with the
Mm

i ntermedi ate car bon, |seV\ﬁ'%pt onal tuted C3 to C6
cycl oal kyl ; mhereﬁn e R7 and R8 |nde@emdentlyméonpr|ses hydr ogen,
hal i de, hydroxyl, @FW?Iuor t hyl , 2ami nog 8““ﬁ|tro azi de, carboxam do,

al koxy. thiol, alkylsulfon aanoJ\l;q onably ey isi"’ﬁet uted C 1 to C6 al kyl, or
an optionally substituted to C6 Fcycloalkyl or R7 and R8, together with
the internedi ate carbon, conprise an optionally substituted C3 to C6

cycl oal kyl ; wherein RO gonprisgs hy genvcam-qptional |y substituted C
to C6 alkyl, an optional | ¥[substi qute C@wmdm@Eleycloalkyl or a

hydrol ysabl e residugg "™wfiefein %L conpr, &gﬁémgn optug@ally substituted C
to Cl2 organic resigge sel gcted f/nga|ky|8ﬂﬁhM het eroaryl, cycl oal kyl,
het er ocycl oal kyl , cycloalfgﬁl, hetem@e&nb@m@kenyl or a
pharmaceutically acceptabIeFderlvatlve th oo f The conpound of claiml,

wherein RL is optionally substituted aryl selected from phenyl and
napht hyl . 3. The conpound of claegl%éi§herein R8 i s hydrogen. 4. The

conmpound of claim1, mhergln R8 ks [ ct ed-M¢-@em hal i de, hydroxyl,

trifluoromethyl, am no, c ) ray azilgerbeglabdsoxam do, al koxy, thiol
al kyl sul fonyl , and &n obT| Iy gubstltghgg,&akgp Cﬁ3érganic resi due. 5.
The conpound of cl &7 1, relnjgg i s netshydnyd-@t hyl , n-propyl, i-propyl,
cycl opropyl, n-butyl, i-b , 1~ hut vl oo n-pentyl, i-pentyl,
s-pentyl, neopentyl, cycl opéntyl, ﬁﬁhexygyymggﬂﬁxr s- hexyl, di met hyl butyl,
or cycl ohexyl . .
o[ R)-N-(2-(4~(4-
2 N/\/N = | ﬂu(()r(zphe(nyl()- 1(-oxo-
HN 2,8'
12 o diazaspiro[4.5]decan- ~ 447.3
(P1P) . 8-yl)ethyl)quineline—
HO&F 3-carboxamide

bis(2,2,2-
E trifluoroacetate)
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6. The conpound of claim11, wherein R8 is nethyl. 7. The conmpound of claim
1, wherein R7 is hydrogen and wherein R8 is selected from halide, hydroxyl,
triffuor owethyloli@nm no, cyano, nitro, azide, carboxam decTaiskaxp43ouhi ol ,

al kyl sul fonyl, and an optionally substituted C1 to C6 organic residue. 8.
The conmpound of claim1, wherein R7 is hydrogen and wherein R8 is nethyl,
ethyl, npropyl, i-propyl, cyclopropyl, n-butyl, i-butyl, s-butyl,

cycl obutyl, n-pentyl, i-pentyl, s-pentyl, neopentyl, cyclopentyl, n-hexyl,
i -hexyl, s-hexyl, dinmethylbutyl, or cyclohexyl. WO

2011/ 011680PCT/ US2010/ 043045 9. The conpound of claim 1, wherein RL is an
optionally substituted heteroaryl selected fromfuranyl, pyranyl,

i m dazol yl, thiophenyl, pyridinyl, pyridazinyl, pyrimdinyl, pyrazinyl,
triazinyl, tetrazinyl, benzofuranyl, benzothi ophene, indolyl, indazolyl,
qui nol i nyl, napht hyridi nyl, benzothiazolyl, benzooxazolyl, benzoi m dazolyl,
and benzotriazolyl. 10. The conpound of claim1l, having a structure
represented by a fornmul a: wherein eag of R7 and R8 i ndependently
conpri ses hydrogen, hali de, hydrox |, | uor onet h am no, cyano, nitro,

azi de, carboxam do, al koxy, ot Isulf%%%gﬁf optionally substi t ut ed
a to C6 al kyl, or an gptl ﬁjfiy titat ed 300 Cb g oal kyl ;

wherein each of Y1, Ygs 4 and Y&iﬂﬁs MbeITdde conprlses N or C R11,
wherein each R |ndependentl onpri ses efeggﬁ;mh il i de, hydroxyl,

trifluoronmethyl, amino, cyansy nitro, azide:eatnexar do, al koxy, th|oI
all cyl sul fonyl, or an optionalily substituted  to C6 organic residue;
wherein R12 is a covalent bond, a d to C3 alkyl, or a d to C3 cycloal kyl;

and wherein Ar is an optionally s Ftuhadmﬁﬁapo C10 organic residue
selected fromaryl and heteffo ﬁfﬁfgLe co dﬂhd of claim 10, wherein no
nore than two of Yl %2 Y §§§Z¥ Y5 ar "¢ i“ﬁhezﬁgﬁpound of claim
10, wherein Ar is ol qulnollmy&wmnﬁph&hyl or fluorophenyl.

WD 2011/ 011680PCT/ USZOlO/ 043 13 /tbﬁEF COWB?UH@‘B@;ZCI aim 10, wherein R12

has a structure: O * - 14, fret hod fior preparTig>% conpound conprising

the steps of: a. providing a conpound haV|ng a structure:
0 0 ) @14+
N i (4-fluorophenyl)-1-
HN\EO /\‘/ o 0x0-2,8-
15 L o diazaspiro[4.5]decan- ~ 450.3
(NGQ) / J\KF 8-ypropan-2-y1)-2-
HO phenylcyclopropanec
arboxamide 2,2,2-
trifluoroacetate

N-((5)-1-((5)-4-(4-
ﬁg /\r ﬂuorophenyl) -1-0%0-

d1azasp1r0[4 5}decan- 4493

(NG3) 8-ylpropan-2-yl)-
)J\KF 1H-indole-2-
HO carboxamide 2,2,2-
F FF

trifluoroacetate
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wherein RL is an optionally substituted C3 to C9 organic residue sel ected
fromaryl, heteroaryl, cycloal kyl, heterocycl oal kyl, cycl oal kenyl, and
het er ocy cwoab kiarnydsp wherein R2 conprises three substi POTASRE0/043045
i ndependently sel ected from hydrogen, halide, hydroxyl, trifluoronethyl,
am no, cyano, nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, and
an optionally substituted Cd to C6 organic residue; wherein R3 conprises
hydrogen, an optionally substituted d to C6 alkyl, an optionally
substituted C3 to C6 cycloal kyl, or a hydrol ysabl e resi due; and wherein
R4 conprises eight substituents independently selected from hydrogen,
hal i de, hydroxyl, trifluoronethyl, am no, cyano, nitro, azide, carboxam do,
al koxy, thiol, alkylsulfonyl, and an optionally substituted C to C6
organi c residue, and b. reacting with a conmpound having a structure:
wherein each of R5 and R6 independently conprises hydrogen, halide,
hydr oxyl, trifluoronmethyl, am no, cyano, nitro, azide, carboxam do, al koxy,
thiol, alkylsulfonyl, an optlonally sqpstltuted Cl to C6 alkyl, or an
optionally substituted C3 to C6 cycl 03] ffgamf "%and Re, together Wi th
t he internedi ate carbon, co e a t¥ona 1? ubstituted C3 to C6
cycl oal kyl ; wherein eagh dR and R8 |ndegeﬂm@ﬂﬁh anCOMgpirsi ses hydr ogen,
hal i de, hydroxyl, trigdeporonméthyl, anfho cyyﬂﬁgﬁe ‘tro, azide, carboxam do,
al koxy, thiol, alkylsulfonyl n opﬂPon Iy sdbﬁhhauted C to C6 al kyl, or
an optionally substituted C3 to C6 cycloal kyl bg#22R7 and R8, toget her mnth
t he internediate carbon, conprlse an optlondWPV“§ﬁﬁstltuted C3 to C6
cycl oal kyl ; N
H -N-(2-(4-(4-
\?‘BO\I/\/N = | ﬂu(gfglf;l,eijf;‘-l(f‘oxo-
18 N f o] © o] diazaspiri’[ivj]decan- 4472
(NFT) Q HOJKFK:Z H O/U\ 8-y1)ethy1)qum9hne-

3-carboxamide
bis(2,2,2-
F trifluoroacetate)

H
o N/\/N (S)-N-2-(4-(4-
fluorophenyl)-1-oxo-

HN 0 28
19 . el 446.3
diazaspiro[4.5]decan-

0
(P22) . 8-yDethyl)-2-
HO - naphthamide 2,2,2-
F

E trifluoroacetate

”T’TJ'." N-((S)-1-(5)-4-(4-
fluorophenyl)-1-oxo-
20 28 460.3
diazaspiro[4.5]decan-

*1Q) H OJ\K 8-yl)propan-2-yl)-2-
v ¢ F naphthamide 2,2,2-

trifluoroacetate

{00300} It will be apparent to those skilled in the art that various modifications and variations

can be made in the present invention without departing from the scope or spirit of the
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wherein RO conprises hydrogen, an optionally substituted  to C6 al kyl, an
optionally substituted C3 to C6 cycloal kyl, or a hydrol ysabl e resi due,
wher ei n GvOom/quevecti ng group, andwherein X is a | eaviPo@/useawp430d5. The
met hod of claim 14, wherein providing is chiral separation. 16. The net hod
of claim 14, further conprising the step of reacting with a conpound having
a structure: X R o wherein RI conprises an optionally substituted d to
Cl2 organic residue selected fromal kyl, aryl, heteroaryl, cycloal kyl,
het er ocycl oal kyl , cycl oal kenyl, and heterocycl oal kenyl, and wherein Xis a
| eaving group. 17. A nethod for the treatnent of a disorder associated with
PLD activity in a mammal conprising the step of adm nistering to the namal
at | east one conpound having a structure represented by the formula: . 4 RS
R6 RO NN R1I0 R7 R8 0 R3-N R2 WD 2011/ 011680PCT/ US2010/ 043045 wherein
eachi ndependent |y conprises an optional coval ent bond; wherein R is an
optionally substituted C3 to C9 organic residue selected from

invention. Other embodiments of the invention will be apparent to those skilled in the art

from consideration of the specification and practice of the invention disclosed herein. It is

intended that the specification and examples be considered as exemplary only, with a true

scope and spirit of the invention being indicated by the following claims.
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aryl, heteroaryl, cycloal kyl, heterocycl oal kyl, cycl oal kenyl, and

het er ocycl oal kenyl ; wherein R2 conprises three substituents independently
sel ect ed woemipdssogen, hal i de, hydroxyl, trifl uoromet hpCI/tsrem004308yano,
nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, and an optionally

substituted C1 to C6 organic residue; wherein R3 conprises hydrogen, an
optionally substituted d to C6 alkyl, an optionally substituted C3 to C6
cycl oal kyl, or a hydrol ysabl e resi due; wherein R4 conprises eight

substituents independently sel ected fepRiiggdr ogen, halide, hydroxyl,
trifluoronethyl, am no, cyano, nitro, azide, carboxam do, al koxy, thiol

al kyl sul fonyl, and an optionally substituted C to C6 organic residue,
wher ei n eadfhaifis gdaimedds:R6 i ndependent |y conpri ses hydrogen, halide,
hydroxyl, trifluoromethyl, am no, cyano, nitro, azide, carboxam do, al koxy,

thiol, alkyl 5U|A%Mbour@rboﬁx@ﬁkiﬁ@@kthﬁ&QEieisédtﬁdﬁgla@onﬁﬂa:CﬁS al kyl, or an
optionally substituted C3 to C6 cycloal kyl or R5 and R6, together with the
i ntermnmedi ate carbon, conprise an optionally substituted C3 to C6
cycl oal kyl ; wherein each of R7 and RS i pdependent|y conprises hydrogen
hal i de, hydroxyl, triquoronethyI()g i.noZ cyfnogrioni tro, azide, carboxani do,

al koxy, thiol, alkylsulfonyl, an tfonMl [ 3% sybstituted A to C6 al kyl, or
an optionally substituted C3 t®3Gg C aRk®f Qr R7 and R8, together with
the internedi ate carbon, conprisg’ optionally substituted C3 to C6

; P38
cycl oal kyl ; wherein RO conpr|§%s hydr ogen, an optionally substituted C 1
to C6 al kyl, an optionally substituted C3 to C6 cycloal kyl, or a

hydr ol ysabl e resi &gRiein ea‘me—r-eiﬂaeﬂnd@rﬁmbin?ﬁ@s af opRinhlaadlént berdst i t ut ed C
to Cl2 organic residue selected fromal kyl, aryl, heteroaryl, cycloal kyl,

het er ocycl oal kyl , cl.ogl kenyl , d heter | pal kenyl , . or

phar maceutical iy é@%@aﬂﬁ gb‘lsén é%tiqnglg)f ?"\gétl tﬁg%g? 880%?1&%@%%%%%%1 ¥ ¢l ai m

17, wherei n t heafyREBBloatys, ciclbalkHheteksoycibhRyINBfchatkeafl, @lddietdrolbyclvdldngl;n t he

disorder is a disease of uncontrolled cellular proliferation. 20. The

g;‘tsp 82 C'? T O(r:ll arm 17\A’/he¥gi11? f{ﬁ éorgrl;}njge(?st Ieg (Sjlgbggtl;lellltss inﬁépsé%én% ggec\%dt flgorrllD k}%rg‘é:etnl, vity
halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy,

thiol, alkylsulfonyl, and an optionally substituted C1 to C6 organic residue;

wherein R? comprises hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue;

wherein R* comprises eight substituents independently selected from hydrogen,
halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy,

thiol, alkylsulfonyl, and an optionally substituted C1 to C6 organic residue;

wherein each of R’ and R® independently comprises hydrogen, halide, hydroxyl,
trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl,
an optionally substituted C1 to C6 alkyl, or an optionally substituted C3 to C6
cycloalkyl or R® and RS, together with the intermediate carbon, comprise an optionally

substituted C3 to C6 cycloalkyl;

wherein each of R and R® independently comprises hydrogen, halide, hydroxyl,
trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl,

an optionally substituted C1 to C6 alkyl, or an optionally substituted C3 to C6
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cycloalkyl or R” and R®, together with the intermediate carbon, comprise an optionally

substituted C3 to C6 cycloalkyl;

wherein R’ comprises hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue;

wherein R'® comprises an optionally substituted C1 to C12 organic residue
selected from alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and
heterocycloalkenyl,

or a pharmaceutically acceptable derivative thereof.

2. The compound of claim 1, wherein R' is optionally substituted aryl selected from
phenyl and naphthyl.

3. The compound of claim 1, wherein R® is hydrogen.

4. The compound of claim 1, wherein R® is selected from halide, hydroxyl,

trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl,

and an optionally substituted C1 to C6 organic residue.

5. The compound of claim 1, wherein R® is methyl, ethyl, n-propyl, i-propyl,
cyclopropyl, n-butyl, i-butyl, s-butyl, cyclobutyl, n-pentyl, i-pentyl, s-pentyl,
neopentyl, cyclopentyl, n-hexyl, i-hexyl, s-hexyl, dimethylbutyl, or cyclohexyl.

6. The compound of claim 1, wherein R?® is methyl.

7. The compound of claim 1, wherein R’ is hydrogen and wherein R® is selected from
halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy,

thiol, alkylsulfonyl, and an optionally substituted C1 to C6 organic residue.

8. The compound of claim 1, wherein R’ is hydrogen and wherein R® is methyl, ethyl, n-
propyl, i-propyl, cyclopropyl, n-butyl, i-butyl, s-butyl, cyclobutyl, n-pentyl, i-pentyl,
s-pentyl, neopentyl, cyclopentyl, n-hexyl, i-hexyl, s-hexyl, dimethylbutyl, or
cyclohexyl.
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10.

11.

12.

The compound of claim 1, wherein R'? is an optionally substituted heteroaryl selected
from furanyl, pyranyl, imidazolyl, thiophenyl, pyridinyl, pyridazinyl, pyrimidinyl,
pyrazinyl, triazinyl, tetrazinyl, benzofuranyl, benzothiophene, indolyl, indazolyl,
quinolinyl, naphthyridinyl, benzothiazolyl, benzooxazolyl, benzoimidazolyl, and

benzotriazolyl.

The compound of claim 1, having a structure represented by a formula:

R9
|
o] N__R2
NN
R3\N R R O
Y8
J oy
\Y2;Y3

>

wherein each of R’ and R® independently comprises hydrogen, halide, hydroxyl,
trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl,
an optionally substituted C1 to C6 alkyl, or an optionally substituted C3 to C6
cycloalkyl;

wherein each of Yl, Yz, Y? , Y4, and Y’ independently comprises N or C—R“,
wherein each R'! independently comprises hydrogen, halide, hydroxyl,
trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl,

or an optionally substituted C1 to C6 organic residue;
wherein R'? is a covalent bond, a C1 to C3 alkyl, or a C1 to C3 cycloalkyl; and

wherein Ar is an optionally substituted C4 to C10 organic residue selected from

aryl and heteroaryl.

The compound of claim 10, wherein no more than two of Y Y3 Y3, Y* and Y° are

N.

The compound of claim 10, wherein Ar is phenyl, indolyl, quinolinyl, naphthyl, or
fluorophenyl.
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13.  The compound of claim 10, wherein R™ has a structure:

*\‘\\<b*

or ¥*——%,

14. A method for preparing a compound comprising the steps of:
a. providing a compound having a structure:
R,
O XN H
R3\N\
R/ R,

2

wherein R' is an optionally substituted C3 to C9 organic residue selected from

aryl, heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl;

wherein R? comprises three substituents independently selected from hydrogen,
halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy,

thiol, alkylsulfonyl, and an optionally substituted C1 to C6 organic residue;

wherein R? comprises hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; and

wherein R* comprises eight substituents independently selected from hydrogen,
halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy,

thiol, alkylsulfonyl, and an optionally substituted C1 to C6 organic residue, and

b. reacting with a compound having a structure:

6 39
N
x/\( o

wherein each of R® and R® independently comprises hydrogen, halide, hydroxyl,
trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl,

an optionally substituted C1 to C6 alkyl, or an optionally substituted C3 to C6
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cycloalkyl or R and R®, together with the intermediate carbon, comprise an optionally

substituted C3 to C6 cycloalkyl;

wherein each of R’ and R® independently comprises hydrogen, halide, hydroxyl,
trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl,
an optionally substituted C1 to C6 alkyl, or an optionally substituted C3 to C6
cycloalkyl or R” and R®, together with the intermediate carbon, comprise an optionally

substituted C3 to C6 cycloalkyl;

wherein R’ comprises hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue,

wherein G is a protecting group, andwherein X is a leaving group.
15. The method of claim 14, wherein providing is chiral separation.

16. The method of claim 14, further comprising the step of reacting with a compound

having a structure:

wherein R'? comprises an optionally substituted C1 to C12 organic residue
selected from alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and

heterocycloalkenyl, and
wherein X is a leaving group.

17. A method for the treatment of a disorder associated with PLD activity in a mammal
comprising the step of administering to the mammal at least one compound having a
structure represented by the formula:

%5 6 RO

Q \&N/\(

R3-N R R8O
N .

R? R?
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wherein each ----- independently comprises an optional covalent bond;

wherein R' is an optionally substituted C3 to C9 organic residue selected from

aryl, heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl;

wherein R? comprises three substituents independently selected from hydrogen,
halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy,

thiol, alkylsulfonyl, and an optionally substituted C1 to C6 organic residue;

wherein R? comprises hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue;

wherein R* comprises eight substituents independently selected from hydrogen,
halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy,

thiol, alkylsulfonyl, and an optionally substituted C1 to C6 organic residue;

wherein each of R® and R® independently comprises hydrogen, halide, hydroxyl,
trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl,
an optionally substituted C1 to C6 alkyl, or an optionally substituted C3 to C6
cycloalkyl or R’ and R®, together with the intermediate carbon, comprise an optionally

substituted C3 to C6 cycloalkyl;

wherein each of R” and R® independently comprises hydrogen, halide, hydroxyl,
trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl,
an optionally substituted C1 to C6 alkyl, or an optionally substituted C3 to C6
cycloalkyl or R’ and R®, together with the intermediate carbon, comprise an optionally

substituted C3 to C6 cycloalkyl;

wherein R’ comprises hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue;

wherein R'® comprises an optionally substituted C1 to C12 organic residue
selected from alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and

heterocycloalkenyl,

or a pharmaceutically acceptable derivative thereof.
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18. The method of claim 17, wherein the mammal is a human.

19. The method of claim 17 wherein the disorder is a disease of uncontrolled cellular

proliferation.

20.  The method of claim 17, wherein the disorder is associated with PLD activity

dysfunction.

115



